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PREFACE. 

The  object  of  this  Work  is  to  place  before  the  general  reader,  in  an 
intelligible  form,  and  in  language  free  from  technical  obscurity,  the 
principal  rules  that  should  be  adopted  for  the  preservation  of  Health. 
Directions  for  the  treatment  of  disease  are  purposely  omitted,  for  it  is 
intended  to  teach,  not  how  disease  can  be  cured,  but  how  it  can 
be  prevented.  The  laws  of  public  and  private  hygiene  aare  now 
matters  of  vital  interest  to  all  classes  of  society,  and  it  is  generally 
recognised  that  carelessness  and  ignorance  often  lead  to  the  establish- 
ment or  the  spread  of  disease  which  might  in  tiie  first  instance  have 
been  easily  avoided.  No  work  of  authority,  however,  existed  to  which 
those  desirous  of  readily  obtaining  information  on  special  subjects  could 
refer;  hence  the  publication  of  this  volume,  in  the  production  of 
vphich  the  Editor  has  been  honoured  with  the  co-operation  of 
eminent  members  of  the  Medical  Profession.  To  these  gentlemen 
lie    begs  to  offer  his   sincere  thanks. 
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Skeleton—Miucalftr  and  N«nroui  Syrtwnt— Hw  Bnun— Vital  SnirATHT— Thi  Dibtutctivk 
FsATUBis  or  Lm— Wute  uwl  Bepftir-SLBP— Dbeamiko  axd  SoMHAMBUUBii-Dmy-lJnwBu 
— EHtTHincAL  Actios— The  Hatxbux  Aoektb  or  Vital  Actiom— Food  «Dd  Air— The  Relatiom 
0?  Phtsical  Forces  to  Vital  Action— Death— Tlie  Sicu  of  D«»th— Health- OotuUtiMu 
Aifeetang  Hwlth— Mam'h  Place  as  Matueb. 

yo  inqairj  ia  bo  common  everywhere  u  that  which  ha*  reference  to  one's  health, 
and  such  salutation  is  natural,  for  good  health  ia  not  only  the  prime  condition  for 
the  use  and  enjoyment  of  present  life,  but  it  is  also  full  of  promise  for  the  future. 
Bnt  although  life  and  Health  are  among  our  most  f»wiili*r  words,  and  in  their 
ordinary  meaning  none  are  more  widely  understood,  yet  in  their  scientific  s«ise  no 
tenns  are  more  difficult  to  comprehend. 

Life  constitutes  the  grand  distinction  between  the  organised  kingdom,  including; 
all  plants  and  ftnimAlH  on  the  one  hand,  and  the  inorganic  or  mineral  kingdom  uu 
the  other.  Apart  from  life  the  several  lines  of  demarcation  in  structure  and  compo- 
sition which  have  been  from  time  to  time  laid  down  have  been  efiaced  as  science 
in  its  prepress  has  either  swept  away  errors  or  revealed  tnitha  It-is  true  that  the 
marks  of  difference  are  obvious  enough  in  many  cases,  and  in  the  majority,  when 
effectively  applied,  are  sufficient  to  solve  any  temporary  difficulty  that  may  occur ; 
but  most  of  them  disappear,  and  the  others  are  by  no  means  conclusive,  when 
applied  to  the  simplest  forma  Now  the  features  under  which  Life  appears  are 
infinitely  varied — various  in  form  and  in  expression,  varying  extremely  too,  from 
absolute  simplicity  to  the  most  elaborate  complexity. 

Let  us  glance  at  the  phenomena  of  Life  in  ourselves.  How  many  and  diverse 
are  the  actions  or  functions  which  minister  to  it !  There  is  digestion — a  process 
for  reducing  food  to  a  state  of  solution  ;  absorption — a  process  for  conveying  it 
when  so  dissolved  into  the  blood  ;  the  circulation — by  which,  as  blood,  it  is  conveyed 
»U  over  the  body  to  nourish  it ;  respiration — for  introducing  oxygen  to  combim* 
with  the  elements  of  the  food  and  tissues,  and  at  the  same  time  to  carry  ofl'  one  of 
the  chief  and  most  poisonous  of  the  products  of  that  combustion,  carlwnic  acid  ; 
there  are  also  the  processes  of  secretion  and  excretion.  There  are  extensive  and 
intricate  systems  of  oigans  for  motion,  the  muscles ;  another,  in  its  higher  relations, 
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more  mysterioiu  than  all,  the  nervous  system,  for  sensatiou ;  for  oonsciousnoaiyj 
thon^bt,  and  vcilitton,  the  instniuicut  of  mind. 

Now   if    wo  extend  oiir  view  we  shatl  see  the  same  functions  at  play  in  thoj 
animals  around  ua.     Lifn  in  tiiem  jnT^onts  the  same  features.     Their  vital  actions , 
aro  like  ours.      Digfstion.  ahBorpCion,  circulation,  re^iratiou,  nioticoi,  and  sensation 
arc  accomplished  in  tbcni  as  in  us.     And  this  resemblance  is  not  i.'onBued  to  the 
higher  animals  only,  but  it  may  be  ext^ndcnl  far  and  wide  into  the  animal  kiii'^'doni. 
Nay,  it  does  not  altogether  stop  here.     Plants  are  living  beings  and  their  life  pre- 
aetits  phenomona  compaiublo  with  those  -of   our  own.     Howo\'Br  vaguo  and  far-j 
fetched  a  comparison  between  the  vital  actions  of  plants  and  animals  may  at  tint] 
tij^ht  or  to  superficial  observation  scom,  the  more  thoroughly  the  sulject  is  investigated  i 
tlie  clo&er  docs  the  rvsemblaiice  appear.     The  dilfercnces  which  are  so  ob\*ious  are  of  | 
df^grec  rather  than  of  kind,  and  mask  the  similarity  of  their  essential  featuiva.   Plants  i 
require  and  take  in  food  and  air  as  we  do,  and  circulate  tliem  through  the  system. 

Hrretofore  the  functions  of  motion  and  sensatiou  were  umphatically  termed 
animal  ones,  on  the  assumption  that  thoy  were  absent  in  plants;  and  were  thus, 
distinguished  from  the  others,  digestion,  circulation,  respiration,  and  the  rest  whidi,  ] 
as  plants  have  long  been  known  to  possess  them  in  coniman  with  animals,  wero ' 
therefore  termed  vegetative.  But  white  it  has  been  long  understood  tlmt  many  of  1 
tbo  sim|de8t  fonm  of  auiinol  life  yield  very  little  eWdence  of  motion  and  still  less  of  j 
sensation,  recent  researches  have  gone  far  to  sliow  tiiat  certain  movements  in  plants  j 
are  due  to  contractile  tissne  as  in  animals,  and  to  render  it  doubtful  whetltfr  one  is  { 
justified  in  denying  altogother  what  may  be  prop«'rly  termed  sensation  to  all  plants.! 

To  establish  this  relation  and  oommimity  of  function  between  man  oihI  the 
creatures  around  him,  and  l>etweon  the  animal  and  vegetable  kingdoms,  is  a  great 
step  onward.     The  life  of  man,  slthou)fh  a  most  intricate,  is  not  an  iso1at<*d  |>rob[eiii,  ^ 
and  its  solution  may  lx>  approaduKl  through  the  study  <rf   questions  set  in  hiraple  f 
tenna.      Bnt  before  proct«ding  further,  let  us  review  the  several  functions  which 
together  make  up  the  life  of  the  human  body.  ^ 

Th9  Organic  Funetimi*,  or  tJu  Fvmetiona  of  VtgeUitivt  Lj/e. — ^The  object  of  ■ 
Pi^'^tion  is  to  rr<Iuco  the  vanoiis  sabstanoes  used  as  food  to  a  state  of  solution  or 
minute  division,  so  that  they  may  be  absorbed  and  carried  into  tlie  blood.     This  is 
ofhcted  putly  by  mechanical  and  partly  by  chemical  action.    The   tli^^rcstivQ  ap- 
paratus is  of  very  elaborate  oonstmction.     It  consists  of  a  long  tube  which  extends  i 
throughout  the  body,  and  which  is  dilated  at  inter^-als  into  more  or  less  oapacious| 
rc«orvoir&    It  commences  at  tlw  moutli,  to  which  succeeds  a  f  imncl-ehaped  cavity ' 
called  the  pharynx,  leading  into  the  gullet.     Tlus  is  a  straight  tube,  which  conducts  ^ 
dtrvctly  downwards   to  the   stomach,   the   most   caj^cions   portion  of   the  wbolt 
alimentary  canal,  and  capable,  when  distended,  of  oontsining  about  five  pints.     At] 
th<?  fiulher  vxtremity  of  this  the  small  intestines  oommmca.     These  consist  of  »{ 
eonvolnicd  tube  eome  twenty  fijct  in  length,  which  occupiea  tite  greater  part  of  tbaj 
cavity  of  tho  altdoraen,  and  at  length  terminates  sudilenlj  in  a  tnlie  of  larger  calibrr. 
tbn  hkrgo  intestine,  some  six  fieet  in  lengrh,  the  last  y^ortion  of  the  alimentary  couaL 

The  wliole  of  this  long  tube  is  lined  with  a  sm't,  delicate  membrane,  very  richly 
supplied  with  fins  Uood-rasels ;  and  on  the  outside  of  this  the  wall  of  the  tube  is 
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diiefiy  composed  of  mnicle,  by  the  contraction  of  which  iti  contents  are  propelled 
onwud.  Into  this  tube  numerous  glands  o\Ka  and  discharge  their  contents.  In  the 
very  substance  of  difTerent  pCMtions  of  the  tube-wall  itself  minute  glands  are  crowded 
in  countless  numbers^  and  at  intervals,  through  longer  and  larger  ducts,  the  secretions 
cf  the  principal  glands  find  their  way  into  the  canal,  to  mingle  with  its  oontenta  Thus 
into  the  cavity  of  the  mouth  the  salivary  glands  pour  the  saliva  ',  into  the  intestines, 
a  few  inches  below  the  stomach,  the  liver  pours  the  bile,  and  the  pancreas  its  secretion. 

When  food  is  introduced  into  the  mouth,  it  is  masticated,  ground  by  the  teeth, 
and  mixed  with  abundance  of  saliva.  The  presence  of  food  in  the  mouth,  through 
ootaiu  nerves,  excites  the  salivary  glands  to  the  formation  of  saliva,  and  this  then 
flows  &eely  into  the  mouth.  The  food  is  thus  broken  up,  softened,  and  rednced 
to  poipb  In  this  condition,  by  the  action  of  the  tongue  and  cheeks,  it  is  formed  into 
a  bohis,  and  lodged  on  the  surface  of  the  tongue ;  by  the  pressure  of  this  organ 
qiwaid  against  the  palate  the  food  is  carried  backward  through  the  fauces  or  passage 
into  the  pharynx,  where  it  falls  within  the  graap  of  the  muscular  wall  of  the  tube, 
and  is  conveyed  into  the  stomach. 

It  may  be  well  to  pause  here  for  a  moment  to  notice  an  exquisite  arrangement 
for  the  protection  of  the  air-passages  from  the  ingress  of  food.  The  windpipe  opens 
above,  through  the  laiynx,  into  the  front  part  of  the  pharynx,  just  behind  the  tongue. 
AJl  food,  as  it  is  swallowed,  has  to  pass  by  this  aperture,  and  a  choking  fit  would  be 
the  constant  result  if  any  of  it  passed  the  *'  wrong  way."  To  prevent  this,  imme- 
diately in  front  of  the  aperture  of  the  glottis,  a  firm  elastic  tongue-shaped  stnicturp, 
called  the  epiglottis,  stands  more  or  U-ss  upright.  Food,  as  it  is  carrit.-d  backward, 
impinges  against  this,  and  either  glides  ofiT  on  one  side  or  passes  o\Tr  it  and  bends  it 
backward,  as  a  lid,  over  the  aperture.  Furthermore,  the  aperture  itself  is  guarded  Iiy 
most  sensitive  muscles,  which,  on  the  hint  of  the  slightest  irritation,  can  close  it 
completely  by  approximating  its  sides  ;  and  laKtly,  in  the  movement  of  swallowing, 
the  whole  structure  is  drawn  forward  and  upward,  and  the  aperture  itself  becomcR 
more  vertical,  so  that  all  risk  of  intrusion  is  considerably  diminished. 

While  in  the  mouth,  food  is  not  only  reduced  in  consistence,  but  certain  bu1>- 
stances  in  it  undergo  important  changes  from  the  action  of  the  saliva.     Soluble  sul)- 
xtaoces,  such  as  common  salt,  arc  at  once  dissolved,  and  this  rapid  and  direct  solu- 
tion is  an  important  condition  of  taste  and  flavour.    Starch,  which  is  so  abundant  in 
certain  kinds  of  food,  as  bread  and  potatoes,  is  acted  on  chemically,  and  converted 
into  grape-sugar.      Not  the  whole  of  the  starch  taken  is  thus  changed  by  the  saliva 
in  the  mouth,  for  the  quantity  supplied  is  pi-o1>ab1y  too  limited,  and  the  time  allowed 
ii  certainly  too  short,  for  the  complete  conversion  of  all  that  is  taken;  but  the  chanp^' 
begun  in  the  mouth  is  continued  to  some  extent  in  the  stomach,  until  the  action  of 
the  alkaline  saliva  is  overpowered  by  the  acid  juice  of  the  stomach  itself,  and  it  \% 
subsequently  resumed  by  the  action  of  oth^r  agents  in  the  small  intestine.      Fowl  is 
wallowed  by  a  ntuscular  act      It  does  not  fall  passively  into  the  stomach  ;  >nit  is 
forced  along  by  the  contraction  of  tho  tube  from  above  downward.    Even  liquids,  as 
»»ter,  are  thus  conveyed.    Thus  a  person  may  swallow  food  and  drink  in  any  position, 
eron  when  upside  down. 

Wh^  food  has  passed  into  the  stomach  it  is  subjected  to  most  important  changes. 
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When  exoited  l>y  Uip  {Vfwnce  of  food  the»,  iimumBrable  snull  gUnds,  set  in  thn 
v&lls  of  the  stomach,  |K>ur  oat,  in  ncKat  abundauce,  a  clt-or  wattn*  fluid,  struiuHy 
acid,  called  t^tric  juiuv,  vhich  not  only  dissolves,  as  water  would  do,  all  soluMo 
mbstAUoea  which  hare  eaoaped  the  action  of  the  saliva,  Imt  which  has  also  n  remark- 
able fiolvimt  M-tion  of  a  chemicftl  kind  cw  some  of  the  chit^  constittifntic  of  the  ^kwI, 
on  tlioae  out  of  which  subsequently  fle^  is  formed,  which  are  called  albuminous 
principles.  These  are  at  oaoo  attacked  by  the  j^tHc  juice  ;  are  soft^'ned,  disinte- 
grated, and  dissolved.  But  they  are  not  merely  dissolved.  They  are  at  the  name 
tiaw  somewhat  cfaau^i^  in  th«ir  eonstitiitioi^  and  so  rendered  more  fit  for  ahsorp- 
Uon.  This  change  and  solotion  of  the  albumens  by  the  gastric  juice,  like  the  change 
of  starch  into  grape-sugar  by  the  saliva,  seeuia  to  1«  a  purely  chemical  one,  for  it 
VOMJ  be  efibcted  o«it  of  the  body  whou  these  substances  arc  mixed  with  the  flnid. 
Nay,  even  a  fluid  resembling  in  Uiis  respect  the  natuml  gastric  juioe  maj  be 
arti6i.'ially  inrpored  by  soaking  |iortions  of  the  membrane  of  the  stomaoh  in 
wat«r,  and  adding  to  the  solutioa  a  few  drops  of  hydrochloric  acid.  It  appears  that, 
the  quantity  of  ga&tric  juice  secreted  by  the  stomach  is  euormoua  It  amounts  pro- 
bality,  on  an  average,  to  many  pints  :  from  ten  to  twenty  daily.  Conaidering  the 
total  qnaiitity  of  hlood  in  the  body  to  bealiout  fiMiruv-n  pintA,  it  would  he  impossible 
to  understand  how  this  quantity  of  fluid  could  )te  drawn  off  from  it^  except  for  the 
fact  that  it  is  being  oontinuaUy  absorbed  back  into  the  blood,  soon  after  its  escape, 
ohai^ged  with  the  substances  it  has  dissolved  ;  so  that,  although  so  large  a  quantity 
is  in  the  course  of  hours  formed,  at  no  given  time  does  the  stomach  contain  mora 
than  a  few  ounces  of  gastric  jiuce. 

I>unng  the  whole  i>eriod  that  the  food  is  in  the  stomach  tlio  action  of  the  gastric 
jnioe  upon  its  contents  ix  aMisted  by  constant  movejnent,  due  to  contraction  t/t  the 
■KBcnlar  wulla.  The  food  is  thus  chorued,  as  it  were,  whereby  even-  |iart  of  it  ia 
more  thoroughly  exposed  to  the  action  of  the  juice.  The  solntim  of  successive  por* 
tiom  ii  still  further  facilitated  by  the  removal,  throQgh  absorption,  of  that  already 
dinolTed  ;  ao  that  at  li-ngth  what  remain.<i  cnnsists  chiefly  of  oleaginous  mhfltanoMi, 
anob  as  fat,  of  tanw  starch  not  yet  fully  converted  into  sugar,  and  of  other  sub- 
■taneef  which  arv  indigestiblv.  All  this  is  reduced  to  a  tolerably  uuiform  oonsia- 
leikoe,  aocnething  like  gruel,  which,  under  the  name  of  chyme,  is  passed  otiward  into 
tho  commencenufnt  of  tht<  amall  intestine. 

Hoe  the  chyme,  which  has  an  acid  reaction  when  it  leaves  the  stomach,  soon 
mdergoes  iinfioftant  changea  The  bile  and  pancreatic  juice  are  mingled  with  it, 
and  its  reaction  then  beoomec  £aintly  alkaline.  The  oleaginous  matter  of  the  food 
— the  Utty  aln-ady  in  a  state  of  disintegration — is  now  still  further  broken  up  into 
extnmely  minute  panioU«.  In  fact,  it  is  rvduced  very  much  to  the  eonditinn  of  an 
emulaion,  and  in  this  form  it  is  capable  of  being  absorbed  by  certain  structurea 
in  the  wall  of  the  intestine,  ptrsently  to  be  spoken  of.  The  fat  in  the  conditi 
jnat  deacribed.  ap|iear%  among  the  other  ooostituenta  of  the  chyme  as  a  wlute  opaq 
Aoid,  very  like  craam.  and  colled  chyl&  What  remains  of  storvh  in  the  food  is  OOD- 
vorted  into  sugar,  chiefly  by  the  action  of  the  pancreatic  jnioe,  which  reeemhies  tkat 
of  the  saliva  The  small  intestine  propels  its  contents  onward.  All  suhatancea 
in  a  state  of  sointMU.  and  the  chyle,  are  gradually  mnored  by  afaeorptioa. 
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■me  part  of  wii&t  remains  is  still  fartlier  actod  on  \tj  a  juice  vhich  is  poiiml  ant 
fnH&  minute  gludj  in  the  wall  of  the  iDtestine,  and  made  soluble.  At  Icn^^h  the 
noilue  is  carried  into  tbo  largo  iiitcstinc,  and  this,  consisting  mainly  of  indigestible 
natter,  sabstances  which  have  resisted  the  action  of  the  variotis  solvents  to  which 
they  have  beezk  exposed,  of  the  remains  of  the  several  secretions  which  have  acteil 
OD  the  £ood,  and  of  some  matte-rs  which  have  been  thrown  into  the  canal  as 
ueicmentitioutt  by  tlie  agency  of  soroo  of  its  glands,  is  cast  out 

The  process  of  Absorption — tJte  means  whereby  digested  food  is  pafift(>d  into  the 
blood — follows  that  of  digestion.  This  is  very  largely  accomplished  by  tho  miniit« 
Iilood-Tcsaels  themselves.  Their  walls  are  composed  of  a  very  thin  rli^licato  mem- 
tniwv  which  rvadily  allow-s  of  the  pasage  of  fiiiid  through  them,  and  such  a  passage 
bfreatly  promoted  by  the  current  within.  These  veasela,  which,  as  already 
sentioDAd,  are  most  richly  supplied  throughout  to  the  mucous  men)1>rane  that  lines 
tbe  alimentary  canal,  absorb  at  once  the  several  substances  that  ore  in  a  state  of 
mmplete  •olotion,  and  the  fluids  which  have  act«d  on  them.  Thus  the  gastric 
juoe,  dialled  with  the  albuminous  substances  it  has  dissolved,  is  al>»orbed,  so  also 
is  the  aolable  grape  sngar  into  which  tlie  saliva  has  converted  the  starch  ;  hut  ttu- 
U%  tike  aleaginoua  snbetance«  of  the  food,  are  not  thus  nl'MrlM'd  )>y  the  blood- 
iiiiili  Altliought  as  already  explained,  thi^y  arv  reduced  to  u  stati*  of  \'ciy 
ninatc  division,  even  to  an  emulsion,  yet  they  are  not  actually  in  solution,  and  ao 
they  find  their  way  into  the  blood  through  other  channels 

The  surface  of  the  mucous  membrane  of  the  small  intestine  may  be  seen,  with 
the  microscope,  to  be  studded  all  over  with  minute  conical  eminences,  called  villi 
These,  which  exist  in  enormous  nuinlier — as  many  as  from  forty  to  ninety  being 
counted  in  a  square  line — are  constructed  after  the  fashion  of  the  mncoua  membrane 
fnm  which  they  spring  ;  but  in  the  interior  of  each  villus  is  the  commencement  of  a 
«ii^  Teesel,  or  minute  cluster  of  vessels,  which  does  not  contain  blood,  but  whose 
nffice  ia  to  abeorb  the  chyle.  Hence,  from  the  appearance  of  this  milk-like  fluid 
Uuae  vcBsels  ar«  called  lacteals.  These  looteals,  which  begin  in  the  villi,  pass  in 
But  nanber  from  the  wtdl  of  the  intestine  to  a  common  trunk,  which  oommonoeK 
HAjfront  of  the  spine-,  in  the  loins^  and  runs  itpwanl  to  the  left  side  of  the  neck, 
^btod  the  collar-bone,  where  it  discharge  its  contents  into  one  of  tho  great 
nitts,  where,  of  course,  the  chyle  mingles  with  tho  blood. 

So  of  the  products  of  digestion,  one  part,  thut  which  is  forthwith  reduced  to  a 
Mate  of  perfect  solution,  finds  its  way  at  once  through  the  walls  of  the  hlood-vessels 
iato  the  Wood,  and  this  is  conveyed  by  the  arrangement  of  the  vessels  that  absorb  it 
at  once  to  the  liver,  where  it  is  snhjectecl  to  changes,  which  result  in  bringing  it  into 
doMT  relation  with  the  blood ;  the  other  part,  which  is  converted  into  chyle,  finds 
its  way  to  the  blood,  not  at  once,  but  only  indirectly,  through  an  extensive  BVRtem  of 
TTawils,  the  lacteals.  Now,  during  the  passage  of  the  chyle  through  the  lacteals  it 
vadergoee  important  changes,  and  the-se  changes,  which  result  in  traiuifomtiiig  the 
ci^rtft  into  a  Quid  much  more  closely  rest-mbling  the  blood,  are  chiefly  effected  by 
(hv  i^ency  of  cTtoiii  bo<lies  througli  which  the  lacteals  pass  in  their  cxiursa  Tliese 
l«diee,  or  glands,  which  in  size  and  f;bnpe  may  be  likened  to  small  almonds,  are 
Tuy  Domeroasly  set  in  the  path  of  the  lacteal& 
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But  xjus  remarkable  ^swm  of  t^k^Js,  ThicU  in  man  and  the  higher  «M<iTnftlg 

sr^ais.  as  is  rere.  between  the  aucnali  chat  it  absorbs  and  the  blood  into  which 

^io  macerials  are  as  censch  case  is  nx  onfined  to  the  alimentary  conaL      Vessels 

:£  :i  ^e  Bad  are  -iianbatAi  al  c-reT  tik?  boJj,  and  are  found  abundantly  in  some 

•:i  zhit  -dssaais.  imz  skt  an  ia-  uc:  noA  part  so  fine  and  delicat«  that  th^  are 

i.^  ~  zc  escase  jaaer^msiaHL  =.  ib.  irimur  dissection.     Those  which  are  distributed 

-r  ilie  ":.:«i7  jentrrxl^.  -a  ^"isrvf.  cazact  contain  chyle,  for  this  is  only  formed  in 

:_ '    sxali   '-T~-M=r7*a   as  la^  aaoKcsase  product  of  digestion,  but  these  contain  a 

~.-..i.i9ari:3:^  ^x-iCums  inak  cium  iyv^di,  and  hence  these  vessels,  in  distinction  to 

'...-  ^>:.-Tk:^Jb  tr^  ■^i'*'  .ym:9assis^     The  immediate  source  of  this  lymph  and  the 

--.  ;i:i*.  3£  inkier  toika  31  »  fanaeJ  are  not  yet  clearly  and  fnlly   understood. 

1    Zs^*:!.  *:;&  .'x^-T  lIl.'«D^3L  w^uieh  th«  lymphatic  vessels  commence  in  the  tissues;,  and 

. .-  T^taLZfjo.  ^a?Pi  ~.-  -a*  J«x>i-'V3Bels  pw^r,  has  not  yet  been  quite  sBtisfactorily 

...v  .c^     jk-  :ukf   jaifsoMitk  hn>v  far  lymph  is  from  blood,  and  to  what  extent  it 

:  «     .^  7«!cs£<nM  w  u.  ^jKSvKitHtduous  product,  are  still  open  ones.     But  that  this 

•_,-;;  ->    tr'  5tr  37/01.  t-vtucsciius  entirely,  or  even  principally,  of  refuse  matters ; 

;::«    .vu-mr*.    '^wo   n   uust   play   some   future   part   of    importance    in    the 

..■>.-:■...    <^>ujit  jaOMC  mm  the  £act  that  it  finds  its  way  into  the  blood  after 

^>N.  £  ::t»nttyi    '«»ijiwJi».*  tUnds,  and  that  before  it  arrives  there  much  of  it  is 

fc     »•:*.;   V  uiiiiit'u  "wtBtt  ob^  v."fcTle  in  a  common  vesseL 

**.-;>»   'k    njffwiivit  JoU  ihrou^  absorption,  the  materials  of  our  food  find  their 

1.^.     -t:.-  .:ui    jtuxMJt.      rWv  do  not  reach  the  blood  as  blood,  but  after  they  have 

a**!***,  -iw  Mtrwra  <j«  cW  oirv-ulation  they  have  to  l)e  still  further  elaborated.     The 

1. 1.,.  NttM*  ti  j:Iv  -i'wwac^  •*  •!!  events,  must  be  accomplished  in  the  blood  itaell 

.^.^  liv  -iu.a  A  (iliw  bKxjJ  is  crowded  with  myriads  of  microscopic  bodies,  called 

\xt  *v*.s.      llww  *r*  v4'  »wo  kimls,  known  respectively  as  the  white  and  rod  blood- 

,js      l"^»v  ^.•tv(^•rt^*.>a  *.4'  thwe  varit*,  but  the  red  arc  always  in  excess  of  the  white. 

. . .  N  x'Wfc-w^.au  »!»<•  *  iii**"  lUooil-cella,  and  which  are  gradually  eon^-erted  into  them — 

s.Wi».  *<.»i::u  fc«i^KKi<\41* — aw  found  in  chyle  and  lymph  in  greater  abundance 'and 

.»•  iUu^  ustihsi  *»  <i»»'*  duiils,  in  their  course  towards  it,  approach  the  blood  ; 

,.    .iv»  m:  ;»;kK«a^x'il4  *rv  not  found  in  them;  they  exist  only  in  the  Mood  itaelt 

•  j:\^-ai  -.i*  chara^-t eristic  colour  is  due.     The  blood,  although  the  comAion 

'i   v.f.S    u»  OM*rv  iiart,  and  although  constantly  replenished  by  the  crude 

"..c  »;i:A  >«  hA»  to  ittiike  into  the  likeness  of  its  own  Biilistance.  nevertheless 

.  Aik.*  iv»  Ai*>.UiK«».     The  great  mass  of  it  is  uniform  in  structure  and  com- 

"     ^ .      I   r«v'«<»»'«t»'«k  tluMi,  the  characteristic  attributes  of  vitality — ^it  is  a  livinjj 

lu-    lu:a  f-.'Whm  1^  tlH'    blood,  called  Uquor  sanguinis,  or  plasma,  consists  of 

.  ^  .  *i   ^ia:**^'*  h^'Ul  I'V  w*'*''  in  solution,  organic  oompoimds  of  different  groups, 

.,  ..^..  v.-^i^^  \^Urvv^w»Hnw.  and  various  inorganic  salts.     The  red  cells   play  a 

'       "  "  '     \^„C'>  ih««  i.uritication  of  the  blood  by  the  function  of  respiration,  and 

AA*  ^•.*ttv^l.  haw  of  late  years-  attracted  particular  interest,  from  the 
• '  '  ."i  *  ^al^•v  wv  mmW*  of  spontaneous  mo\-ement  While  alive,  they  may 
T^xC-^l^U  *W  luw«^v^v^H^  to  change  their  form,  to  throw  out  procesK.  ahd  to 
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retract  them  ;  in  short,  to  behave  aa  simple  fragmeuti  of  liring  protopUsm  will  do 
in  other  circomstancee,  u  in  vegetable  tiasue  and  the  lower  forma  of  animal  life. 
These  cells,  too,  can  escape  thronj^  the  walls  of  the  finest  blood-vessels  without 
rupture,  and  wander  far  and  wide  into  the  tissuea 

Bat  in  order  that  the  blood  may  be  enabled  to  fulfil  its  high  offices  it  must  be 
iRon^t  into  relation  with  the  several  structures  of  the  body  :  it  must  ciraulate; 
And  the  Circulation  of  the  blood  is  provided  for  by  on  elaborate  f^paratus,  the  ex- 
quisite mechanism  of  which  ne^'er  &uls  to  excite  the  wonder  of  all  who  study  it 

The  various  structures  of  the  body  are  traversed  by  a  net-work  of  very  fine  and 
delicate  vessels,  called  capiUaries,  the  walls  of  which  are  transjurent  and  permeable, 
w  as  to  allow  of  transmission  and  active  interchange  between  the  blood  which  flowa 
tbroogh  them  and  the  tissues  in  the  midst  of  which  they  are  placed.  It  is  through 
these  cc^illaries  that  the  several  structures  are  nourished,  that  they  receive  from  the 
Uood  the  materials  of  supply,  and  return  to  it  the  products  of  their  waste.  The 
closeness  of  tliis  net-work  of  veaaela,  or,  in  other  words,  the  supply  of  blood,  varies 
very  widely.  Some  stmctnres*  as  the  skin  and  the  muscles,  are  highly  vascidar, 
and  contrast  strongly  with  the  bones  and  ligaments.  The  blood  is  brought  to  theso 
c^iillaries  from  the  heart  which  propels  it,  by  the  arteries,  which  form  a  system  of 
pipes  laid  down  in  every  direction  for  the  purpose,  and  it  is  returned  from  the  c^il- 
kries  to  the  heart  by  the  veins,  another  system  of  pipes,  which,  for  the  most  part, 
nm  in  company  with  the  aiteriea  Thna  the  blood  circulates.  It  starts  with  a  rush 
from  the  heart  by  the  force  of  its  acti(m ;  passes  along  the  arteries  everywhere  to  th» 
esjnllaries;  Enough  the  capillaries  it  performs  its  great  office  of  nourishing  the  body, 
and  then  by  the  veins  finds  its  way  back  again  to  the  heart.  The  blood,  then,  in  its 
circulation  through  the  capillaries,  must  undergo  great  changes,  for  it  gives  up 
part  of  its  substance  anJ  of  its  oxygen,  and  receives  in  exchange  refuse  matters, 
and  l^ecomes  charged  with  carbonic  acid  gas.  Tlius  arterial  blood  differ^  from  venous 
]i!ood  in  composition  and  in  colour.  Arterial  blood  is  of  a  bright  scarlet  hue,  and 
venous  blood  of  a  dark  purple  ;  and  the  contrast  in  colour  is  in  general  so  striking, 
that  when  a  person  is  bleeding  one  can  usually  tell,  if  either  an  artery  or  a  vein  be 
wounded,  from  which  vessel  the  blood  flows. 

After  the  Uood,  then,  has  circulated  through  the  tissues,  it  is  in  a  measure  sjmiled 
for  further  use,  so  when  it  returns  to  the  heart  as  impure  blood,  it  must  Ite  restored 
before  it  can  be  again  sent  forth.  This  is  largely  accomplished  by  its  passage  through 
the  lungs ;  so  when  the  blood  arrives  at  the  heart  after  nourishing  the  system,  it  is 
transmitted  to  the  lungs  to  be  purified  by  the  act  of  respiration,  and  then  returns  to 
the  heart  fit  again  for  its  work.  No  portion  of  the  blood,  therefore,  finds  its  way 
twice  through  the  system  without  meanwhile  having  passed  through  the  lungs.  In 
the  lungs,  as  will  be  presently  explained,  it  receives  fresh  oxygen  and  gives  olT  car- 
Wic  acid,  and  it  is  changed  there  from  venous  to  arteriaL  Thus  there  are  two  chief 
circalations  in  the  Ixxly :  one  called  systemic,  during  which  the  blood  is  changed 
from  arterial  to  venous,  sometimes  stylerl  the  greater  circulation  :  and  one  called 
pulmonic — the  lesser  circulation — by  which  venous  blood  is  change<l  into  nrti-rial ; 
«nd  every  portion  of  the  blood  is  subjected  alternately  to  these  two  processes. 

The  great  agent  in  the  circulation  of  the  blood  is  the  heart,  which,  in  relation  to 
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its  office,  ii  a  dxmble  organ.  One  half  of  it,  the  left,  drives  the  blood  thnnigh  the 
sntem ;  the  other  half  ci  it,  the  right,  drives  the  blood  through  the  lungs.  Let  as 
ktok  at  ha  acticRi  somevhat  more  closely.  The  heart  is  substantially  a  powerful 
muscle.  Tlie  blood  is  received  into  cavities  in  the  interior,  and  is  propelled  there- 
from br  the  energecie  contraction  ci  their  walls,  which  squeeze  it  out  into  the  arteries. 
The  cwo  sdes  are  constmcted  upon  the  same  plan,  have  about  an  equal  capacity,  and 
work  in  the  nme  way ;  only  that  the  wall  on  the  left  side  is  much  tiiicker  and 
stronger  than  on  the  ri^it,  because  it  has  more  work  to  da  The  two  cavities  with, 
cfaeae  ■nucalar  walls  are  called  ventricles,  and  receive  the  blood,  the  one  from  the 
ijaiia.  the  other  from  the  lunga  Bat  the  ventricles  do  not  receive  the  blood  directly 
bum  the  ninsL  It  flows  to  the  heart  hxim  the  veins  into  two  ante-chambers,  called 
aorkles,  which  pass  it  cm  to  their  respective  ventricles.  The  auricles,  which  have  a 
rmfmdsy  afanoat  or  quite  equal  to  that  of  the  ventricles,  have  also  muscular  walls  ; 
Mt  these  are  far  thinner  than  those  of  the  ventricles,  so  that,  when  empty,  the 
jMficlea  appear  as  insignificant  stractures  set  upon  the  ventricles,  which  remain 
firm  and  preserve  their  sh^)e,  so  familiar  to  us  as  a  standard  of  comparison.  Hie 
fanetiaa  of  the  aoricle  is  in  direct  relation  to  that  of  the  ventricle^  If  there  were  no 
auricle  or  antediamber  intervening,  the  blood  would  have  to  find  its  way  into  the 
nentride  from  die  large  veins  more  gradually ;  but  as  it  is,  it  aocnmnlatea  in  the 
xmciA  from  the  veins,  as  in  a  reservoir,  and  then  is  at  once  and  abruptly  trana- 
■nctMid  to  the  ventricle,  which  it  fills,  and  vhich  then  craitracts  and  sends  it  outward, 

Hfif  thtaOf  the  human  heart  has  four  cavities — two  ventricles  and  two  auricles ;  on 
^aeli  swks  a  ventricle  and  an  auricle.  Each  auricle  communicatee  directly  with  ita 
ventricle^  but  between  the  two  sides  there  is  no  direct  communication,  ^ey  are 
iMvnri  togRtber  in  one  organ,  they  work  together,  act  synchronously ;  but  in  their 
oftow  tfa^  are  lUstinct 

TIk  oMirse  of  the  blood  tiirongh  the  heart  and  the  plan  of  its  circulation  may 
w/v  itf.  anilentood.  Starting  from  the  left  ventricle,  it  is  driven  over  the  body, 
%hrtm0i  the  arteries,  into  capillaries,  and  onward  to  the  veins.  ^  them  it  is  re- 
torswwl  Uf  tiut  ri^t  auricle,  which  transmits  it  to  the  right  ventricle.  Hie  right  ven- 
*fv^.  drivm  it  through  the  arteries  to  the  capillaries  of  the  lungs,  and  onward  into 
U0!  v«tris,  which  return  it  to  Uie  left  auricle,  and  this  bansmits  it  to  the  left  ventricle, 
•hfnifi^.  it  ktarta  again  to  the  ^stem. 

Attti  it  is  well  to  pause  here  for  a  moment  to  observe  the  means  hy  which  its 
'Awa/rJ  /yMnw!  is  secured,  and  regurgitation  of,  or  confusion  in,  the  current  pre- 
rtrta^fl.  Tb*!  w/n«truction  is  so  simple,  and  its  purpose  so  obvious,  that  it  may  be 
Mw*i/  q/i/fenfi'j(],  and  the  interest  of  it  is  enhanced  by  the  tact  that  precisely  the 
MMVA  kit^i  "f  m'sfthanism  is  empl<^ed  in  various  ways  in  the  constraction  of  different 
krMttt  *A  inttntiMHitM.  Every  one  understands  the  principle  of  action  of  a  flood-gate; 
-f/^r/  '**  krtffwn  turn  thftw:  are  employed  in  the  construction  of  the  locks  on  our  rivers ; 
*T<W7  /yr^  fMi  MpUiri,  too,  the  purpose  for  which  valves  are  introduced  into  pnmpa 
Mwl  rnynr,^'-;  awJ  t*i«ir  mmlf-  of  action.  When  water  is  driven  in  the  required  direc- 
**'*.  f.h*7  <w*  fff>mnl,  awl  offVtr  no  hindrance  to  ita  flow;  but  when  it  would  regurgi- 
it*l>  th^  r*/*ward  frt-wisun;  closes  them,  and  not  a  drop  can  pass.  In  the  heart  there 
«M  Korth  va(*«%  only  singaUr  in  the  exquisite  deUcacy  of  their  finish  and  the  per- 


ACTIOS   OF   TBB   BEART.  t 

fectiim  of  tbedr  actioiL  Each  Tcntricle  has  two  orifieeB :  one  through  which  the  blood 
flows  in  from  the  anricle,  another  through  which  it  fiowa  oat  into  the  artery.  Each 
of  these  orifices  is  goarded  by  valves,  which  differ  in  shape  and  other  details  <rf  con- 
■tmctioiit  but  which  wm-k  in  the  same  way.  When  the  ventricle  contracts  and  expels 
its  blood*  ihb  orifice  which  leads  back  into  the  auricle  is  closed  by  the  \'alve  there, 
sod  so  blood  can  find  its  way  only  onward  into  the  artery.  When  the  ventricle  ceasea 
to  act,  the  distended  artery,  recoiling  on  the  blood,  closes  its  valve,  and  so  no  blood 
csn  return  to  the  ventricle. 

Each  action  of  the  heart,  in  a  healthy  adult,  occupies  something  less  than  a 
•eooud  of  tim&  About  half  of  this  is  taken  up  by  the  contraction  of  the  powerful 
Tentrifdea  by  which  the  blood  is  driven  into  the  arteries;  during  the  other  half 
the  ventricles  are  dilating  and  re-filling.  The  contractitm  of  the  auricles,  which 
immediately  precedes  that  €i  the  ventricles,  is  more  sudden,  and  occupies  only  one- 
dghth  of  ^  whole  period.  During  the  remaining  seven-eighths  they  are  f^radiially 
being  re-fiUed.  The  oontnction  of  the  ventricles  causes  the  beat  of  the  heart,  for 
bj  tikeir  action  the  heart  is  not  only  altered  in  size  and  shape,  but,  owing  to  the 
ipiral  arrangement  of  the  muscle,  it  is  vigorously  moved.  The  front  of  it  is  tilted 
iqtwant  with  a  sli^t  curve  to  immediately  behind  a  particular  portion  of  the  wall 
of  the  chest  on  the  left  aide,  just  below  the  fifth  rib,  where  this  stroke  or  impulse. 
ss  it  is  called,  can  usually  be  felt  Moreover,  by  the  beating  of  the  heart  certain 
sounds  are  produced,  which  can  be  heard  when  an  ear  is  placed  over  its  region. 
Two  sounds,  differing  in  length  and  character,  can  be  detected,  followed  by  an  in- 
terval of  silence.  The  first  sound  is  the  longest  and  dullest,  and  is  synchronous 
with  the  impulse  or  stroke  of  the  ventricles,  and  is  probably  due  to  the  closure  of 
the  valves  between  the  auricles  and  ventricles.  The  second  sound,  which  imme- 
diately succeeds,  is  shorter  and  more  abrupt,  and  is  certainly  due  to  the  closure  of 
the  valves  between  the  ventricles  and  great  arteries. 

The  arteries,  which  ramify  all  over  the  bo<ly  to  conduct  blood  to  the  tissues,  in 
their  arrang^nent  may  be  compared  to  the  stem  and  branches  of  a  tree.  The  great 
trunk,  which  starts  from  the  left  ventricle,  gives  off  branches  in  its  course.  These 
divide  and  sub-divide  as  they  pass  outward,  becoming  more  numerous  and  much 
imaller,  until  they  gradually  end  in  the  capillariea  When  au  artery  divides,  the 
muted  area  of  the  branches  generally  exceeds  the  area  of  the  trunk,  so  that  the 
total  o^ncity  of  the  arterial  system  greatly  increases  as  it  becomes  more  distant 
bom  the  heart  Where  the  arteries  join  the  capillaries  their  total  capacity  ia 
KsneUung  like  eight  hundred  times  greater  than  the  capacity  of  the  first  vessel  at 
its  origin  from  the  heart 

The  arteries  are  not  rigid  and  merely  passive  tubes,  but  besides  being  very 
■trang,  possess  two  properties  which  are  quite  distinct,  one  physical,  and  the  other 
1^  They  are  eminently  elastic,  capable  of  expansion  and  extension,  and  of  recoil 
Then  the  force  which  stretches  them  is  withdrawn.  This  may  W  easily  shown  after 
<)Mth,  when  an  artery  is  removed  from  the  body,  for  the  property  is  a  physical  one. 
"Ow  elasticity  of  the  artery  plays  an  important  part  in  the  movement  of  the  blood. 
If  the  arteries  were  rigid  and  unyielding  tubes,  a  considerable  portion  of  the  heart's 
few  would  be  uselessly  expended  against  their  walls ;   but  as  it  is,  they  yield  and 
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pcerrnt  the  rerrurgitattou  of  the  bloo«l ;  for  by  the  time  the  IilooJ  reaches  the  \'eini 
the  greater  jxyrtion  of  the  heart's  force  lias  1>ceu  exiwntlcd,  and  it  returns  in  an 
equable  and  compamtively  laii^iid  streiini. 

Xov,  tht;  relation  of  tlie  Si'\'fi-al  [larts  to  each  other  of  this  elabomte  ^-ascular 
^ipantiis  must  be  clearly  iindcrhtixxl.  The  work  of  the  blood  is  carricil  ont  in  the 
opilUrie^ ;  the  heart,  arteries,  ami  wins  constitute  simply  an  ap[iaratiis  for  the 
af^in^uiate  distribution  of  the  blixxl.  Althoti^'h  the  capillaries  are  such  minute 
nsaela,  aurl  although  the  length  of  capillary  Btnictun*  that  any  given  portion  of  tho 
blood  has  to  traven>e  may  be  measun**)  for  the  most  jiart  by  tlie  fraction  of  an  inch, 
yet  they  form  such  a  vast  net-work  throughout  tlie  system  tliut  by  far  the  greater 
put  of  the  whole  quantity  of  the  lilooil  in  the  body  is  oontaine«l  in  thifiu.  The 
mount  altogether  in  tlie  heart  is  only  a  few  ounces,  ]>roltabty  not  more  than  four 
or  five.  The  quantity  in  tho  lai^'  arterif^s  ami  veins  together  wouhl  U^  but  a  small 
fnctioa  of  the  whole.  The  great  mass  is  always  contaiue*!  in  the  smallest  vesM-ls 
in  the  substance  of  the  tissu'-s  i  and  the  rate  of  tho  blfxxl  cum'ut  through  the 
■uocesdve  portiojis  of  the  vuscnlar  circle  must  )>e  in\'ers(!ly  as  their  area.  Thus  the 
blood  mov'TS  fastest  in  the  arterit-s,  perhii{is  at  a  rate  of  more  than  a  f(M)t  in  a  second 
lOQD  after  it  h'aves  the  heart.  Then  as  the  capacity  increases  the  nit(>  diuiiiiislies, 
nutil  in  tlie  capillaries  the  slender  stretims  are  hanlly  at  the  rnttt  of  two  inches  in  a 
mbute,  aiitl  in  the  veins,  again,  not  half  so  rapid  as  in  the  art«-ries. 

Moreover,  while  in  the  capillaries  the  stream  is  most  subject  to  viiriatiou.     As 
already  obser>'e'l,  the  amount  that  [lasst's  through  the  f^iine  organ  varies  widely  at 
ilifiereiit  times,  under  ditlertrut  cotulitions ;    but  even  in  ditterent  portions  of  tho 
moe  structure  local  variations  may  l>e  constantly  oliservnl     As  every  ono  knows, 
the  circttl:ition  of  the  bbK^l  may  be  seen  in  trans|)ar>-nt  i»irts.  ns,  for  iimtance.  in  the 
vebof  the  frog's  f<H>t  or  of  the  Uit's  wing.     As  we  watch  it,  the  arterial  stn-am 
of  supply  and  the  venrms  strenm  nf  n-tuni  may  l>e  tolerably  constant  for  hours,  but 
between  them,  throughout  the  tield  of  observation,  th**  ca]>iUary  circulation  is  sub- 
jected to  frequent  fluctuation.     Now.  one  }x»rtiou  of  tl«:  net-work  is  more  distendeil 
thui  another  ;  amnetimes  a  vessel  hen'  uud  there  at*i4ns  too  smalt  to  ailmit  the  bloixi- 
celU  even  in  a  single  tili-,  and  only  lluid  |>Hsses  ;  but,  again,  a  cell  or  two  uiak^  their 
*iiy  into  it,  and  then  others  follow.  Ami  tliere  can  1k>  little  iloubt  that  although  the 
lilood  finds  its  way  into  the  capilluries.  and  through  them  by  the  force  of  the  heart'.; 
Mtion,  vft  whilf  in  the  capillaries  it  is  subiiftcd  to  other  iuliuenciw  which  largrlv 
aSect  its  dow  ;  and  these  dejH-nd  on  the  changes  which  thertaii  take  place.     \Vhe:i 
tbeae  changes  are  iiomial  an<l  fn-o  the  capilhiry  circulation  is  ]tromot4'd  by  attrac- 
tions Ijetween  the  tissues  and  the  Mootl ;   when  they  are  olwtnK-tiHl,  th»>  capillary 
tbtnlation  is  obstructed  too.     This  :rreat  fact  lies  at  the  root  of  the  mischief  M-hich 
isohBer\e<l  in  inflamniatiou  aii'l  in  other  morbid  prowasi'SL 

Ihe  pulmonary,  or  Ii-sser,  circulation  has  Uvn  already  allude<I  to  :  the  efiect  of 
•liich  is  to  send  the  Idooii  tiiat  has  \nv\\  n>ndtTe<l  impure  during  its  ika.'isuge  through 
tlstiasuea  to  the  lungs,  so  that  it  may  In?  pnritied  by  the  act  of  Uespimtion. 

The  two  lungs  occupy  the  t-Tcater  portion  of  the  cavity  of  the  clu'st  TlifV  are 
'"^  elastic,  spongelike  structures,  in  the  substance  of  which  the  blood  and  air 
ve  brought  together.     In  its  simplest  form,  as  it  apiiears  iu  some  of    Uic  lower 
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are  distended  by  the  blood  which  is  driven  into  them,  and  then  in  tarn  recoiling  on 
their  contents,  force  the  blood  onmod  in  the  direction  that  it  should  go,  for  the 
valve  at  the  commencement  prevents  its  retom.  Thus  successive  waves  of  disten- 
sion are  carried  aloi^  the  arteries  from  within  outward,  each  one  being  due  to  a 
beat  of  the  heart,  and  these  waves  can  be  detected  by  the  finger  whenever  it  is 
placed  on  an  artery  laige  enough  and  superficial  enough  to  be  felt,  as  at  Uie  wrist, 
where  they  are  recognised  as  the  pulsa 

This  intermittent  movement  of  the  blood  through  the  arteries  is  strikingly  shown 
in  the  manner  in  which  they  bleed  when  woimded.  When  an  artery  is  cut  across, 
the  blood  spurts  out  with  great  force  to  a  distance  of  several  feet ;  but  the  flow  is 
not  continuous.  It  escapes  in  a  series  of  jets,  the  long,  slender  scarlet  stream  rising 
and  falling  with  each  beat  of  the  heart,  and  this  pulsation  of  tiie  blood  stream  tells 
at  once  that  it  comes  from  a  wounded  artery. 

But  as  the  blood  traverses  these  elastic  tubes  the  abruptness  of  the  heart's  stroke 
becomes  gradually  broken  and  the  current  equalised ;  so  that  the  greater  the  distance 
from  tlie  heart  the  less  obvious  is  tiie  pnlsation,  until  at  length  in  the  capillaries 
the  rate  of  the  stream  becomes  uniform. 

But  the  arteries  are  not  only  elastic  ;  they  possess  the  vital  property  of  contrac- 
tility, and  this  is  due  to  very  delicate  fibres  of  muscle  in  their  wall  The  arteries 
are  not  uniformly  endowed  in  this  respect ;  as  a  rule,  this  muscular  power  increases 
as  the  arteries  become  smaller.  Those  towards  the  capillaries  are  the  most  contrac- 
tile. This  property  serves  them  in  more  than  one  way.  By  afiecting  their  calibre, 
it  enables  the  arteries  in  great  measure  to  become  adjusted  to  the  amount  of  blood 
they  contain.  By  virtue  of  the  elasticity  already  noticed,  they  can  expand,  and 
consequently  contract ;  but  the  expansion,  which  is  doe  to  their  elasticity,  "must 
depend  on  tlie  pressure  of  the  blood  within  them.  It  is  a  passive  state.  But  their 
vital  contractility  is  an  active  one,  and  by  it  they  are  enabled,  within  limits,  to 
regulate  the  size  of  the  strtem  ;  that  is,  tiie  quantity  of  blood  which  passes  through 
them.  Thus  the  amoimt  of  blood  that  they  distribute  to  any  particular  organ  is  by 
no  means  invariabla  It  is  determined  by  the  wants  of  the  part  itself.  When  an 
organ  is  in  active  operation,  it  requires  and  obtains  more ;  when  comparatively 
quiescent,  it  needs  and  receives  less.  This  adjustment  of  supply  and  demand  is 
effected  through  a  portion  of  the  nervous  systam,  which  establishes  a  communication 
l>etweeh  the  part  to  be  supplied  and  the  arteries  which  supply  it,  and  these  can 
respond  to  the  signal  they  receive  by  virtue  of  their  muscular  tissuea 

The  veins  form  a  system  of  vessels  which  in  general  arrang^nent  may  be  roughly 
compared  to  that  of  the  arteries.  They  commence  from  the  c^illaries,  and  gradually 
uniting,  form  fewer  and  larger  trunks  as  they  proceed  onward  to  the  heart  The 
total  area  of  the  ^-enous  system — that  is,  its  capacity-ois  at  least  twice  as  great  as 
that  of  the  arterial ;  and  moreover,  the  veins,  although  their  walls  are  composed  of 
structures  similar  to  those  in  the  arteries,  possess  t^em  in  different  proportion 
and  yield  more  readily  to  the  pressure  of  the  blood,  Hence,  when  from  any  cause 
the  flow  of  blood  through  them  is  obstructed  the  veins  swell  largely,  and  the  super- 
ficial ones  stand  out  prominently  imder  the  skin.  M(»t  oi  the  veins,  especially  those 
that  lie  amongst  the  muscles,  contain  at  intervals  valves  in  their  interior,  which 
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prevent  tiie  regurgitation  of  the  Uood  ;  lot  by  the  time  tlie  blood  reaches  the  veins 
the  greater  portion  of  the  heart's  force  has  been  expeudcd,  and  it  retunis  in  an 
equable  and  oomparatiTely  languid  stream. 

Now,  the  relation  of  the  several  i>art8  to  each  other  of  this  elaborate  vascular 
spparatua  must  be  clearly  understood.  The  work  of  the  blood  Ls  carried  out  in  the 
capillaries ;  the  hearty  arteries,  and  veins  constitute  simply  an  apjiaratus  for  the 
af^WDpziate  distribution  of  the  blood.  Although  the  capillaries  are  such  minute 
vessels,  and  although  tibe  length  of  capillary  structure  that  any  given  portion  of  tho 
blood  has  to  tamverae  may  be  measuretl  for  the  most  part  by  tin?  fraction  of  an  inch, 
yet  tiiey  form  such  a  vast  net-work  throughout  tlie  system  tliat  by  far  the  ffreater 
part  of  the  whole  quantity  of  the  blood  iu  the  body  is  contained  in  them.  The 
amount  altogether  in  the  heart  is  only  a  few  ounces,  proliably  not  more  thau  four 
or  fiva  The  quantity  in  the  lai^  arteries  and  veins  together  would  \n>  but  a  small 
fractaon  of  the  whole.  The  great  mass  is  always  contaiutMl  in  the  smallest  vesftt'ls 
in  the  substance  of  the  tissues  ;  and  the  rate  of  the  blood  current  tbroiiftli  the 
sucoeasive  portions  of  the  vascular  circle  must  be  inversely  as  Uu'ir  area.  Thus  the 
blood  moves  fastest  in  the  arteries,  perba{)8  at  a  rate  of  more  than  a  foot  in  a  second 
soon  after  it  leaves  the  heart  Then  as  the  capacity  increases  tho  rate  dinmiishes, 
until  in  the  capillaries  the  slender  streams  are  hanlly  at  the  rate  of  two  inches  in  a 
minute,  and  in  the  veins,  again,  not  half  so  rapid  as  in  the  arteries. 

Moreov^  while  in  the  cajdllarips  the  stream  is  most  subject  to  variation.  As 
already  observed,  the  amount  that  posses  through  the  same  organ  varies  wiilely  at 
difiemit  times,  under  different  conditions ;  but  even  in  diflerent  portions  of  the 
same  structure  local  variations  may  lie  constantly  olison'otl  As  every  one  knows, 
the  circulation  of  the  blood  may  be  seen  in  transparent  parts,  as,  for  instance,  in  tho 
web  of  the  frog's  foot  or  of  the  luit's  wing.  As  wo  watrh  it,  the  arterial  stream 
of  supply  and  the  venous  stream  of  n-turu  may  W  tolerably  constant  for  hours,  but 
between  them,  throughout  the  field  of  obsor\-ation,  the  capillary  circulatton  is  sub- 
jected to  frequent  fluctuation.  Now,  one  portion  of  tlie  net-work  is  more  distended 
than  another ;  sometimes  a  vessel  here  and  there  seeuis  too  sniall  to  admit  the  blood- 
cells  even  in  a  single  file,  and  only  fluid  poRses  ;  but,  again,  n  cell  or  two  inak<^  their 
way  into  it,  and  then  others  follow.  And  there  can  l»c  little  doubt  that  although  tho 
blood  finds  its  way  into  the  capillaries,  and  through  thcni  by  the  force  of  the  heart's 
action,  yet  while  in  the  capillariea  it  is  snlijecteil  to  other  influences  which  lorgoly 
a&ct  its  flow  ;  and  theso  depend  on  the  changi.>s  which  tlierein  take  place.  When 
these  changes  are  normal  and  free  the  capillary  circulation  is  promot4-d  by  attrac- 
xvxDs  between  the  tissues  and  the  blood  ;  when  they  arc  obstnietwl,  the  capillary 
circulation  is  obstructed  tea  This  gn^it  fact  lies  iit  the  root  of  the  mischief  which 
is  observed  iu  inflammation  and  in  other  morbid  processi-s. 

The  pulmonary,  or  lesser,  circulation  \\eA  l»een  already  alluile*l  to  :  tlie  efli-ct  of 
which  is  to  send  the  blood  that  has  l)een  nmdere<l  impure  during  its  ]^*i6age  throu^ 
the  tissues  to  the  lungs,  so  that  it  may  be  puritieil  by  the  act  of  Kes|iiration. 

Hie  two  lungs  oocupy  the  greater  portion  of  the  cavity  of  the  cbest.  31iey  are 
hi^ify  elastic,  sponge-like  structures,  in  the  snl/stanco  of  which  the  bUxxl  aiul  air 
sre  brou^t  together.     In  its  simplest  form,  as  it  ap[iears  in  some  of    tliu  Lower 
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are  distended  hy  the  blood  which  is  driren  into  tiiem,  and  then  in  turn  recoiling  on 
their  contents,  foroe  the  blood  onward  in  the  direction  that  it  should  go,  for  the 
valve  ftt  the  commencement  prevents  its  return.  Thus  successive  waves  of  disten- 
sion  are  carried  along  the  arteries  from  witliin  outward,  each  one  being  due  to  a 
beat  of  the  heart,  and  these  waves  can  be  detected  by  the  finger  whenever  it  is 
placed  on  an  arterj  large  enough  and  superficial  enough  to  be  felt,  as  at  the  wrist, 
where  they  are  recognised  as  the  pulse. 

This  intermittent  movement  of  the  blood  through  the  arteries  is  strikingly  shown 
in  the  manner  in  which  they  bleed  when  wounded.  When  an  artery  is  cut  across, 
the  blood  spurts  out  with  great  force  to  a  distance  of  several  feet ;  but  the  flow  is 
not  continuous.  It  escapes  in  a  series  of  jets,  the  long,  slender  scarlet  stream  rising 
and  &lling  with  each  beat  of  the  heart,  and  this  pulsation  of  the  blood  stream  tells 
at  once  that  it  comes  from  a  wounded  artery. 

But  as  t^e  blood  traverses  these  elastic  tubes  the  abruptness  of  Uie  heart's  stroke 
becomes  gradually  broken  and  the  current  equalised ;  so  that  Hie  greater  ihe  distance 
from  the  heart  the  less  obvious  is  ^e  pulsation,  until  at  length  in  the  capillaries 
the  rate  of  the  stream  becomes  uniform. 

But  the  arteries  are  not  only  elastic  ;  they  possess  the  vital  property  of  contrac- 
tility, and  this  is  due  to  very  delicate  fibres  of  muscle  in  their  wall.  The  arteries 
are  not  uniformly  endowed  in  this  respect ;  as  a  rule,  t^  muscular  power  increases 
as  the  arteries  become  smaller.  Those  towards  the  capillaries  are  the  most  contrac- 
tile. This  proper^  serves  them  in  more  than  one  way.  By  affecting  their  calibre, 
it  enables  the  arteries  in  great  measure  to  become  acyusted  to  the  amount  of  blood 
they  contain.  By  viirtue  of  the  elasticity  already  noticed,  ihey  can  expand,  and 
consequently  contract ;  but  the  expansion,  which  ia  due  to  their  elasticity,  *must 
depend  on  the  pressure  of  the  blood  within  them.  It  is  a  passive  state.  But  their 
vital  contractility  is  an  active  one,  uid  by  it  they  are  enabled,  within  limits,  to 
regulate  the  size  of  the  stream ;  that  is,  tiie  quantity  of  blood  which  passes  through 
theoL  Thus  the  amount  of  blood  that  they  distribute  to  any  particular  organ  ia  by 
no  means  invariabla  It  is  determined  by  the  wants  of  the  part  itself.  When  an 
organ  is  in  active  operation,  it  requires  and  obtains  more ;  when  comparatively 
quiescent,  it  needs  and  receives  less.  This  adjustment  of  supply  and  demand  is 
effected  through  a  portion  of  the  nervous  system,  which  establishes  a  communication 
betwe^  the  part  to  be  supplied  and  the  arteries  which  supply  it,  and  tiiese  can 
respond  to  the  signal  they  receive  by  virtue  of  their  muscular  tissues. 

The  veins  form  a  system  of  vessels  which  in  general  arrangement  may  be  roughly 
compared  to  that  of  the  arteries.  They  commence  from  the  ci^iUaries,  and  gradually 
uniting,  form  fewer  and  laiger  trunks  as  they  proceed  onward  to  the  heart  The 
total  area  of  the  venous  system — ^that  is,  its  capacity— ris  at  least  twice  as  great  aa 
that  of  the  arterial ;  and  moreover,  the  veins,  although  their  walls  are  composed  of 
structures  similar  to  those  in  the  arteries,  possess  them  in  different  proportion 
and  yield  more  readily  to  the  pressure  of  the  blood.  Henoe,  when  from  any  cause 
the  flow  of  blood  through  them  is  obstructed  the  veins  swell  largely,  and  the  super^ 
ficial  ones  stand  out  prominently  imder  the  skin.  M(wt  c^  the  veins,  especially  those 
that  lie  amongst  the  muscles,  contain  at  intervals  valves  in  their  interior,  which 
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{ffevent  the  regurgiUtion  of  the  blooil ;  for  by  the  time  tlie  blood  reaches  the  \*eiiii 
the  greater  portioa  of  the  heart's  force  has  been  expended,  and  it  returns  in  an 
eqoable  and  comparatively  languid  stream, 

Now,  the  relation  of  the  se^'eral  i>arts  to  each  other  of  this  elaborate  vascular 
appontus  must  be  clearly  understooiL  The  work  of  the  blood  is  carried  out  in  the 
capillaries ;  the  hearty  arteries,  and  veins  constitute  simply  an  apjiaratus  for  the 
a|^irof»iate  distribution  of  the  blood.  Although  the  capillaries  are  such  minute 
vessel^  and  although  the  length  of  capillary  structure  that  any  given  portion  of  the 
blood  has  to  tnvene  may  be  measured  for  the  most  port  by  the  fraction  of  an  inch, 
yet  they  form  such  a  vast  net-work  throughout  tlie  system  that  by  for  the  greater 
part  of  the  whole  quantity  of  the  blood  in  the  body  is  contauied  in  them.  The 
amount  altogether  in  the  heart  is  only  a  few  ounces,  proliably  not  more  thau  four 
<»-  livB.  The  quantity  in  the  large  arteries  and  veins  together  would  be  but  a  small 
ftw^Aoa  oi  the  whola  The  great  mass  is  always  contained  in  the  smallest  vessels 
in  ^e  substance  of  ^e  tissues ;  and  the  rate  of  the  lilood  current  through  the 
successive  portions  ai  the  vascular  circle  must  be  inversely  as  their  area.  Thus  the 
blood  moves  fastest  in  the  arteries,  perha[M  at  a  rate  of  more  than  a  foot  in  a  second 
soon  after  it  leavea  the  heart  Then  as  the  capacity  increases  the  rate  diminishes, 
ontil  in  the  capillaries  the  slender  streams  are  hardly  at  the  rate  of  two  inches  in  a 
minute,  and  in  tiie  veins,  again,  not  half  so  rapid  as  in  the  arteries. 

Moreover,  while  in  the  cainllaries  the  stream  is  most  subject  to  variation.  As 
already  observed,  the  amount  that  passes  throu;j;h  the  ranie  or^i  varies  widely  at 
didevent  times,  under  different  conditions ;  but  even  in  diffen>nt  portions  of  the 
same  stmctnre  local  variati<ms  may  lie  constantly  observed.  As  every  one  knows, 
the  circulation  of  the  blood  may  be  w«n  in  transparent  pnrts,  as,  for  instance,  in  thtt 
web  oi  the  ttof^n  foot  or  of  the  lint's  wiiiK-  As  wc  wat<.'h  it,  the  arterial  stream 
of  suf^ly  and  the  venous  stream  of  return  may  l^e  tolerably  constant  for  hours,  but 
between  ihem,  throughout  the  Held  of  obscrii'ation,  the  capillary  circulation  is  sub- 
jected to  frequent  fluctuation.  Kow,  one  portion  of  the  net-work  is  more  distendeil 
than  another  ;  sotnetimes  a  vessel  here  and  there  seein.s  too  small  to  admit  the  blood- 
cells  even  in  a  single  file,  and  only  fluid  passes  ;  but,  again,  a  cell  or  two  inakH  the'ir 
way  into  it,  and  then  others  follow.  And  there  can  1>c  little  doubt  that  iilthou<;h  tfao 
blood  finds  its  way  into  the  capillaries,  and  through  thcni  by  the  force  of  the  heart's 
action,  yet  while  in  the  capillaries  it  is  subjected  to  other  influences  which  lar^ly 
affect  its  flow  ;  and  these  depend  on  the  changes  which  therein  take  pluce.  When 
these  changes  are  normal  and  free  the  capillary  circulation  is  promoted  by  attrac- 
tioDs  between  the  tissues  ami  the  Ijlood  :  when  they  are  obstructe«l.  the  cnpillaty 
cirenlaticm  is  obstructed  toa  This  jn^nxt  fact  lies  nt  the  root  of  the  mischief  which 
is  obser^'ed  in  inflammation  and  in  other  morbid  prooesses. 

The  pulmonary,  or  lesser,  circulation  luis  I  teen  already  alluded  to  :  the  eflect  of 
whidi  is  to  send  liie  blood  that  has  l}een  rendered  impure  during'  its  {xiRsage  through 
the  tissues  to  the  lungs,  so  that  it  may  be  ]>urilied  by  the  act  of  Uespiratinn. 

The  two  lungs  oocupy  the  greater  portion  of  thn  cavity  of  the  clie-tt  Tli«^y  aro 
hij^idy  elastic,  sponge-like  structures,  in  the  sul«tanco  of  which  the  blood  and  air 
sre  brought  together.     In  its  simplest  form,  as  it  ap[>ears  in  some  of    the  lower 
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ore  distended  by  the  blood  which  is  drlTen  into  them,  and  then  in  turn  recoiling  on 
their  contents,  force  the  blood  onward  in  the  direction  that  it  should  go,  for  the 
valve  at  the  commencement  prevents  its  retnm.  Tlius  successive  waves  of  disten- 
sion are  carried  along  the  arteries  from  within  outward,  each  one  being  due  to  a 
beat  of  the  heart,  and  these  waves  can  be  detected  by  the  finger  whenever  it  is 
placed  on  an  artery  large  enough  and  superficial  enough  to  be  felt,  as  at  the  wrist, 
where  they  are  rec(^;nised  as  the  pulse. 

This  intermittent  movement  of  the  blood  through  the  arteries  is  strikingly  shown 
in  the  manner  in  which  they  bleed  when  wounded.  When  an  artery  is  cut  across, 
the  blood  spurts  out  with  great  force  to  a  distance  of  several  feet ;  but  the  flow  is 
not  continuous.  It  escapes  in  a  series  of  jets,  the  long,  slender  scarlet  stream  rising 
and  foiling  with  each  beat  of  the  heart,  and  this  pulsation  of  the  blood  stream  tells 
at  once  that  it  comes  from  a  wounded  artery. 

But  as  the  blood  traverses  these  elastic  tubes  the  abruptness  of  tiie  heart's  stroke 
becomes  gradually  broken  and  the  current  eqiudised ;  so  that  t^  greater  the  distance 
from  tlie  heart  the  less  obvious  is  the  pulsation,  until  at  lengtii  in  the  capillaries 
the  rate  of  the  stream  becomes  uniform. 

But  the  arteries  are  not  only  elastic  ;  tiiey  possess  the  vital  property  of  contrac- 
tility, and  this  is  due  to  very  delicate  fibres  of  muscle  in  their  wall  The  arteries 
are  not  uniformly  endowed  in  this  req)eot ;  as  a  rule,  this  muscular  power  increases 
as  the  arteries  become  smaller.  Those  towards  the  capillaries  are  the  most  contrac- 
tile. This  property  serves  them  in  more  than  one  way.  By  affecting  their  calibre, 
it  enables  the  arteries  in  great  measure  to  become  adjusted  to  the  amount  of  blood 
they  contain.  By  virtue  of  the  elasticity  already  noticed,  they  can  expand,  and 
consequently  contract ;  but  the  expansion,  which  is  due  to  their  elasticity,  "must 
depend  on  the  pressure  of  the  blood  within  them.  It  is  a  passive  state.  But  their 
vital  contractility  is  an  active  one,  and  by  it  they  are  enabled,  within  limits,  to 
regulate  the  size  of  the  stream  ;  that  is,  tibe  quantity  of  blood  which  passes  through 
them.  Thus  the  amount  of  blood  that  tiiey  distribute  to  any  particular  organ  is  by 
no  means  invariable.  It  is  determined  by  the  wants  of  the  part  itself.  When  an 
organ  is  in  active  operation,  it  requires  and  obtains  more ;  when  comparatively 
quiescent,  it  needs  and  receives  less.  This  adjustment  o£  supply  and  demand  is 
effected  through  a  portion  of  the  nervous  system,  which  establishes  a  communication 
betweeh  the  part  to  be  supplied  ai^  the  arteries  which  supply  it,  and  these  can 
respond  to  the  signal  tiiey  receive  by  virtue  of  their  muscular  tissuea 

The  veins  form  a  system  of  vessels  which  in  general  arrangement  may  be  roughly 
compared  to  that  of  the  arteriea  They  commence  from  the  capillaries,  and  gradually 
uniting,  form  fewer  and  Uu-ger  trunks  as  they  proceed  onward  to  tiie  heart  The 
total  area  of  the  venous  system — ^that  is,  its  capadfy— r-is  at  least  twice  as  great  as 
that  of  the  arterial ;  and  moreover,  the  veins,  although  their  walls  are  composed  of 
structures  similar  to  those  in  the  arteries,  possess  them  in  different  proportion 
and  yield  more  readily  to  the  pressure  of  the  blood.  Hence,  when  from  any  cause 
the  flow  of  blood  through  them  is  obstructed  the  veins  swell  largely,  and  the  super^ 
ficial  ones  stand  out  prominently  imder  the  skin.  Most  f^  the  veins,  especially  those 
that  lie  amongst  the  muscles,  contain  at  intervals  valves  in  their  interior,  which 
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prerent  Uie  reguigitation  of  the  blood  ;  for  by  the  time  tlie  blood  reaches  the  veins 
the  greater  portion  o£  the  heart's  force  has  been  exi>endcd,  and  it  returns  in  an 
equable  and  comparatively  languid  stream. 

Kow,  the  relation  of  the  several  jiarts  to  each  other  of  this  elaborate  \iucnlar 
apparatus  must  be  clearly  understood.  The  work  of  tho  blood  Ls  carried  out  in  the 
capillaries ;  the  hearty  arteries,  and  veins  constitute  simply  an  apiiaratus  for  the 
a{^xt}priate  distribution  of  the  blood.  Although  the  capillaries  are  such  minute 
vessel^  and  altiiou^  the  Iraigtii  of  capillary  structure  that  any  given  portion  of  tho 
blood  has  to  traverse  may  be  measureil  for  the  most  port  by  tlie  fraction  of  an  inch, 
yet  they  form  such  a  vast  net-work  throughout  the  system  tliat  by  for  the  greater 
part  of  the  whole  quantity  of  the  blood  iu  the  body  is  contained  in  them.  The 
amount  altf^^ether  in  the  heart  is  only  a  few  ounces,  {iroliably  not  more  than  four 
or  livB.  The  quantity  in  the  large  arterioa  and  veins  togetlier  would  be  but  a  small 
fractioa,  of  the  whole.  The  great  mass  is  always  contained  in  the  smallest  vessfls 
in  the  substance  of  tiie  tissues  ;  and  the  rate  of  the  blood  current  tliroiigh  the 
successive  portions  oi  the  vascular  circle  must  be  inversely  as  tht-'ir  area.  Thus  the 
blood  moves  fastest  in  tiie  arteries,  perhajM  at  a  rate  of  more  than  a  foot  iu  a  second 
soon  after  it  leaves  the  heart  Then  as  the  capacity  increases  the  rate  diminishes, 
until  in.  the  capillaries  the  slender  streams  are  hardly  at  the  rate  of  two  inches  in  a 
minute,  and  in  the  veins,  again,  not  half  so  ra]>id  as  in  the  arteries. 

Moreover,  while  in  the  cajnllaries  the  stream  is  most  subject  to  vnriation.  As 
already  observed,  the  amount  that  passes  through  the  same  organ  varifs  widely  at 
diffiHvnt  timea,  under  different  conditions ;  but  even  in  different  portions  of  the 
same  stincture  local  variations  may  lie  constantly  oliaen-ed.  As  every  one  knows, 
the  oircolation  of  the  blood  may  be  seen  in  transparent  piirts,  as,  for  instniicc.  in  the 
web  of  the  fn^s  foot  or  of  the  Imt's  wing.  As  we  wateh  it,  the  arterial  stn.*am 
of  suj^ly  and  the  venous  stream  of  retunt  may  Ite  tolerably  constant  for  hours,  but 
between  tiiem,  throughout  the  held  of  obsen'ation,  tho  capillary  circulation  is  sub- 
jected to  frequent  fluctuation.  Now,  one  portion  of  the  net-work  is  more  distendeil 
than  another ;  ■ometimes  a  vessel  here  and  tliore  seems  too  small  to  admit  the  blood- 
cells  even  in  a  single  file,  and  only  fluid  psRses  ;  but,  again,  a  cell  or  two  makn  their 
way  into  it,  and  then  others  follow.  And  there  can  be  little  dnubt  that  although  tho 
blood  finds  its  way  into  the  capillaries,  aii<l  through  them  by  the  force  of  the  heart's 
action,  yet  while  in  the  capillaries  it  is  subjectoil  to  other  influences  which  largely 
affect  its  flow  ;  ami  tiiese  depend  on  the  changes  which  therein  take  pliicc.  When 
these  changes  are  normal  and  free  the  capillary  circulation  is  promoteil  by  attroc- 
timis  between  the  tissues  and  the  blood  ;  when  they  are  obstructed,  the  capillary 
circulatiim  is  obstracted  toa  This  [nvnt  fact  lies  nttiie  root  of  the  mischief  which 
is  observed  in  inflammat^n  and  in  other  morbid  proceascs. 

The  pulmonary,  or  lesser,  circulation  has  1>een  already  alluiled  to  ;  the  cflt-ct  of 
which  is  to  send  the  blood  that  has  been  reudere«l  impure  during  its  |)a.<;Eitge  through 
the  tissues  to  the  lungs,  so  that  it  may  be  purilied  by  the  act  of  liespiration. 

The  two  lungs  occupy  the  greater  portion  of  the  cavity  of  the  chest  Tln'v  aro 
lii^ify  elastic,  sponge-like  structures,  in  the  su>>atance  of  which  the  blood  and  air 
sra  bron^t  together.     In  its  simplest  form,  as  it  apitears  iu  some  of    tlie  lower 
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are  distended  hy  the  blood  which  is  diiTen  into  ihem,  and  then  in  turn  recoiling  on 
their  contents,  force  the  blood  onward  in  the  direction  that  it  should  go,  for  ^e 
valve  at  the  commencement  prevents  its  return.  Thus  successive  waves  of  disten- 
sion  are  carried  along  the  arteries  from  within  outward,  each  one  being  due  to  a 
beat  of  the  heart,  and  these  waves  can  be  detected  by  the  finger  whenever  it  ia 
placed  on  an  artery  large  enough  and  superficial  enough  to  be  felt,  as  at  the  wrist, 
where  they  are  recognised  as  the  puUe. 

This  intermittent  movement  of  the  blood  through  the  arteries  is  strikingly  shown 
in  ^e  manner  in  which  they  bleed  when  wounded.  When  an  artery  is  cut  across, 
the  blood  spurts  out  with  great  force  to  a  distance  of  several  feet ;  but  the  flow  is 
not  continuous.  It  escapes  in  a  series  of  jets,  the  long,  slender  scarlet  stream  rising 
and  falling  with  each  beat  of  the  heart,  and  this  pulsation  of  the  blood  stream  tells 
at  once  that  it  comes  from  a  wounded  artery. 

Bat  as  tiie  blood  traverses  tiiese  elastic  tubes  the  abruptaess  of  the  heart's  stavke 
becomes  gradually  broken  and  the  current  equalised ;  so  that  tiie  greater  the  distance 
from  tiie  heart  the  less  obvious  is  ihe  pulsation,  until  at  length  in  the  capillaries 
the  rate  of  the  stream  becomes  uniform. 

fint  the  arteries  are  not  only  elastic  ;  they  possess  the  vital  property  of  contrac- 
tility, and  this  is  due  to  very  delicate  fibres  of  muscle  in  their  wall  The  arteries 
are  not  nniformly  endowed  in  this  req)eot ;  as  a  rule,  this  muscular  power  increases 
as  the  arteries  become  smaller.  Those  towards  the  oapillaries  are  the  most  contrac- 
tile. This  property  serves  them  in  more  than  one  way.  By.afiecting  their  calibre, 
it  enables  the  arteries  in  great  measure  to  become  adjusted  to  the  amount  of  blood 
they  contain.  By  virtue  of  the  elasticity  already  noticed,  they  can  expand,  and 
consequently  contract ;  but  the  expansion,  which  is  dae  to  their  elasticity,  ^nust 
depend  on  the  pressure  of  the  blood  within  them,  It  is  a  passive  state.  But  their 
vital  contractility  is  an  active  one,  and  by  it  they  are  enabled,  within  limits,  to 
regulate  the  size  of  the  stream ;  that  is,  the  quantity  of  blood  which  passes  through 
them.  Thus  the  amount  of  blood  that  tiiey  distribute  to  any  particular  ot^con  is  by 
no  means  invariable.  It  is  detwmined  by  the  wants  of  the  part  itself.  When  an 
organ  is  in  active  operation,  it  requires  and  obtains  more ;  when  comparatively 
quiescent,  it  needs  and  receives  less.  This  adjustment  of  supply  and  demand  is 
effected  through  a  portion  of  the  nervous  ^stem,  which  establishes  a  communication 
1}etweeh  the  part  to  be  supplied  and  the  arteries  which  supply  it,  and  these  can 
respond  to  the  signal  they  receive  by  virtue  of  their  muscular  tissuea 

The  veins  form  a  system  of  vessels  which  in  general  arrangement  may  be  roughly 
compared  to  that  of  the  arteries.  They  commence  from  the  capillaries,  and  gradually 
uniting,  form  fewer  and  Uu^r  trunks  as  they  proceed  onward  to  the  heart  The 
total  area  of  the  venous  system — ^that  is,  its  capacity—^is  at  least  twice  as  great  as 
that  of  the  arterial ;  and  moreover,  the  veins,  although  their  walls  are  composed  of 
structures  similar  to  those  in  the  arteries,  possess  them  in  difierent  proportion 
and  yield  more  readily  to  the  pressure  of  the  blood.  Henoe,  when  from  any  cause 
the  flow  of  blood  through  them  is  obstructed  the  veins  swell  largely,  and  the  super- 
ficial ones  stand  out  prominently  imder  the  skin.  Most  of  tiie  veins,  especially  those 
that  lie  amongst  the  muscles,  contain  at  intervals  valves  in  their  interior,  which 
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]H«Tent  the  reguigitation  of  the  blood  ;  for  by  the  time  tlie  blood  reaches  the  veini 
the  greater  portion  of  the  heart's  force  has  been  expended,  aiid  it  returns  in  an 
equable  and  comparatively  languid  stream. 

Now,  the  relation  of  the  se^'eral  j>arts  to  each  other  of  this  elaborate  vascular 
apparatus  must  be  clearly  understood.  The  work  of  tho  blood  ii  carried  out  in  the 
capillaries ;  the  hearty  arteries,  and  veins  constitute  simply  an  apijaratus  for  the 
aj^vofoiate  distributioa  of  the  blood.  Although  the  capillaries  are  such  minute 
vessel^  and  althou^  the  Imigtii  of  capillary  structure  that  any  given  portion  of  tho 
blood  has  to  txaverse  may  be  measured  for  the  most  port  by  tlie  fraction  of  an  inch, 
yet  they  form  such  a  vast  net-work  throughout  the  system  that  by  for  the  greater 
part  of  the  whole  quantity  of  the  blood  in  the  body  is  contauied  in  theia.  llie 
amount  alt(^[ether  in  the  heart  is  only  a  few  ounces,  proltably  not  more  thau  four 
or  fiva  The  quantity  in  the  lai^  arteries  and  veins  together  wouI<l  Ix^  but  a  small 
fiactioii  of  the  whole.  The  great  mass  is  always  contained  in  the  smallest  vessels 
in  the  substance  of  the  tissues  ;  and  tho  nite  of  the  blood  current  tliroiigh  tho 
successive  portions  of  the  vascular  circle  must  be  inversely  as  their  area.  Thus  the 
blood  moves  fastest  in  the  arteries,  perliu{i8  at  a  rate  of  more  than  a  font  in  a  second 
soon  aftn-  it  leaves  the  heart  Then  as  the  capacity  increases  the  rate  diminishes, 
ontil  in  the  capillaries  the  slender  streams  are  hardly  at  the  rate  of  two  inches  in  a 
minute^  and  in  the  veins,  again,  not  half  so  rajtid  as  in  the  arteries. 

Moreover,  while  in  the  caiiillaries  the  stream  is  most  subject  to  variation.  As 
already  observed,  Uie  amount  that  passes  through  the  same  organ  varies  widely  at 
different  times,  under  different  conditions ;  but  even  in  different  portions  of  the 
some  stncture  local  variations  may  1«  constantly  ohet^rvcd.  As  every  one  knows, 
tine  circnlation  of  the  blood  may  be  seen  in  transpart>ut  pnrts,  as,  for  instnnei>,  in  the 
web  of  the  fn^s  foot  or  of  the  Int's  wing.  As  we  watoh  it,  the  arterial  stream 
oi  supply  and  the  venous  stream  of  retunx  may  W  tolerably  constant  for  hours,  but 
between  them,  throughout  the  held  of  obsc^nution,  tho  capillary  circulation  is  sub- 
jected to  frequent  fluctuation.  Now,  one  portion  of  the  net-work  is  more  distendeil 
than  another ;  sometimes  a  vessel  hero  and  there  seems  too  small  to  admit  the  blood- 
cells  even  in  a  single  file,  and  only  fluid  passes  ;  but-,  again,  a  cell  or  two  makt^  their 
way  into  it,  and  then  others  follow.  And  there  can  l>c  little  doubt  that  although  tho 
blood  finds  its  way  into  the  capillaries,  antl  through  thcin  by  the  force  of  the  heart'.s 
action,  yet  while  in  the  capillaries  it  is  sulijectcd  to  other  influences  which  largely 
afiect  its  flow  ;  and  these  dejiend  on  the  changes  which  therein  take  jiliicc.  When 
these  clumges  are  normal  and  free  the  capillary  circulation  is  promuteil  by  attrac- 
tions between  the  tissues  ami  the  blood  :  when  they  are  obstructe<l,  the  cnpillary 
<:ireidatioa  is  obstructed  tea  This  ^:k«X  fact  lies  nt  the  root  of  the  mischief  which 
is  ofasen-ed  in  inflammation  and  in  other  morbid  prooess(>s. 

Ihe  pulmonary,  or  lesser,  circulation  has  )>een  already  alluded  to  :  the  eflrct  of 
which  is  to  send  the  blood  that  has  been  renderetl  impure  during  its  passage  through 
the  tisBuea  to  the  lungs,  so  that  it  may  be  imriiied  by  the  act  of  Respiration. 

The  two  lungs  occupy  the  greater  portion  of  the  cavity  of  the  chi'st  They  aro 
hi^ily  elasiao,  spong»-like  structures,  in  the  sul>8tanco  of  which  tlie  blood  aiul  air 
are  bnmght  togathw.     In  its  simplest  form,  as  it  ap[)ears  in  some  of    the  lower 
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^Tiimala,  the  long  ia  a  sac,  the  wall  of  which  is  oompoaed  of  a  yety  ddicate  trans- 
parent membrane.  On  this  wall  is  distributed  a  net-woik  of  fine  c^nllaries,  and  the 
cavity  in  the  interior  is  filled  with  air.  Through  the  delicate  membrane,  which  is 
the  only  stmctore  that  interrenes  between  the  blood  and  tiie  air,  oxygen  freely 
passes  from  the  air  into  the  blood,  while  the  carbonic  acid  gas  from  the  blood  freely 
passes  into  the  cavity  and  mingles  with  the  air.  Thus  reqnration  is  carried  on. 
The  human  lung,  althon^  a  far  mwe  elaborate  (wgan,  is  constracted  upon  the  same 
plan.  The  windjnpe  commences  above,  in  a  special  oi^nan  called  the  larynx,  in 
which  the  voice  is  produced,  and  which,  as  already  mentioned,  (fpesa  into  the  front 
part  of  the  pharynx,  at  the  base  lA.  the  tongue.  The 'windpipe  is  continued  downwards 
into  the  upper  part  of  the  chest,  where  it  divides  into  two  branches,  one  of  which 
passes  to  each  lung.  Hiese  bronchial  tubes  divide  and  sub-divide  thzooghout  the 
substance  of  the  lung  after  the  fashion  of  the  branches  of  a  tree,  and  at  length  end 
in  irr^^nlar  cavities,  around  which,  and  opening  in  them,  minute  sacs,  or  air-cells^ 
cluster  in  great  numbers. 

The  windpipe  and  brmchial  tabes  have  firm,  stout  walls,  which  are  further 
strengthened  by  rings  of  cartilage,  or  gristle ;  and  tbey  also  contain  mnscnlar  fibres, 
l^  which  their  capacity  may,  within  certain  limits,  be  adjusted,  and  which  doubtless 
enables  them  to  assist  powerfully  in  the  ezpiilsion  of  matter,  such  as  phl^^  that 
may  have  to  be  frcon  time  to  time  dislodged.  But  the  walls  oS.  the  air-cells  are 
composed  of  a  very  delicate  membrane,  and  covered  with  a  rich  net-work  of  fine 
capillaries,  throng  which,  of  course,  blood  sent  from  the  right  side  of  the  heart  is 
constantly  flowing.  It  has  been  calculated  that  the  human  lung  contains  from  five  to 
nx  millions  of  these  air-^ls,  the  membrane  of  which,  if  ^iiead  out,  would  be  equal  to 
a  plane  surface  of  at  least  from  ten  to  twenty  square  feet.  The  air  which  enters  by 
the  windpipe  finds  its  way  freely  into  the  cells,  and  so  comes  into  close  relation  with 
the  Uood.  By  the  mechanism  of  re^iration,  fresh  air  is  being  continually  drawn  into 
the  interuv  of  the  lungs,  and  that  which  has  been  used  is  expelled.  Nowhere  can 
the  suocessive  stages  of  pxt^ress  of  an  cngan,  from  its  first  oonditicm,  which  is  one 
of  exteeme  simplicity,  to  its  most  elaborate  state  in  the  hi^est  animals,  be  more 
cleariy  traced  than  in  the  lung :  in  its  rudimentary  form,  a  mere  membrane  be- 
tween the  blood  and  the  air ;  then  the  extent  of  surfaoe  for  exposure  is  increased 
by  folds,  either  outward,  in  the  fbnn  of  gills,  for  aquatic  reiqpiration,  or  inward,  as 
in  hmgs,  for  aerial  rcspiratiosi. 

In  man  and  the  higher  *»itwH>l*  air  is  drawn  into  and  expelled  from  the  lungs 
by  the  movements  of  the  diest  The  cavi^  of  the  chest  is  everywhere  cloaed  to  the 
admission  <^  air,  exc^  through  the  windpipe,  which  leads  into  the  lungs.  If  the 
cavity  of  the  chest  be  enlarged,  the  additional  space  is  forthwith  occupied  by  air, 
which  rushes  into  the  long,  and  its  elastic  structure  expands.  If  the  cavi^  be  dimi- 
nished, the  elastic  long  contracts,  and  the  air  is  expelled.  In  each  case  the  lungs 
adapt  themselves  to  the  movement  of  the  chest-walla  In  inspiration,  the  chest  is 
enlarged  in  every  direction  by  powerful  muscles.  The  chief  muscle  of  inspiration 
forms  the  floor  of  the  chest,  and  separates  it  from  the  cavity  below.  It  is  called  the 
diaphragm.  When  relaxed,  it  is  dome-shaped,  and  rises  up  into  the  cavity  of  the 
chest     When  it  contracts,  it  descends,  and  becomes  more  nearly  plane,  and  thus  the 
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qMce  is  deep^ied  verticftlly.  Between  the  ribe  are  muscles,  vhich  raise  them,  ami 
thus  enlarge  the  chest  horiaontally.  When  the  force  is  relaxed,  the  chest-walk  reooil 
liy  their  elasticity;  bat  this  movement  also  is  assiBted  by  certain  musclea  attached  to 
them.  Thus  each  act  of  respiration  consists  of  an  inspiration,  whereby  the  cavity  of 
the  chest  is  enlarged,  so  that  air  rushes  in  and  the  lungs  expand,  and  of  an  expira- 
tion, whereby  the  chest-wall  and  lungs  contract,  and  air  is  expelled.  The  respiratory 
movements  are  regular,  like  the  pulse,  but  leas  frequent  They  occur  from  fifteen  to 
eighteen  times  in  a  minuta 

llie  movements  of  respiration  are  very  obvuius.  Every  one  is  familiar  with  the 
liie  and  &U  of  the  chest  But  if  this  expansion  of  the  cheet-wall  be  carefully 
watched,  a  difference  may  be  observed  between  men,  women,  and  children.  In  men, 
the  ejqtansion  is  throughout  more  equable  ;  the  chest  enlai^es  ccmsiderably  in  every 
direction.  In  women,  the  movement  of  the  upper  portion  of  the  chest-wall  is  more 
free  in  proportion  to  the  lower.  No  doubt  this  deficiency  of  movement  of  the  lower 
ribs  in  women  is  due  in  large  measure  to  the  mode  of  dress  ;  but  even  naturally  it 
would  appear  that,  in  proportion  to  that  of  the  lower  ribs,  the  movement  of  the 
upper  ribe  is  more  free  in  women  than  in  men.  In  children,  the  chief  eolarj^ment  of 
the  chest  in  inspiration  is  in  the  vertical  direction,  and  due  to  the  descent  of  the 
diaphragm  ;  so,  when  the  respiration  of  a  child  is  oljserved,  the  rise  and  fall  of  the 
abdomen,  which  alternate  with  the  movements  of  the  chest,  is  very  marked,  for 
as  die  dii^ihragm  descends  it  presses  ujran  the  abdominal  contents,  and  the  walls 
yield. 

In  respiration,  air  is  alternately  drawn  into  and  expelled  from  the  lungs ;  but 
the  lungs  are  not  completely  emptied  and  re-filled  by  each  act  Only  a  small  frao- 
tion  of  the  whole  quantity  of  air  in  the  lungs  is  each  time  changed.  By  an  ordinary 
expiration,  about  20  or  26  cubic  inches  of  air  are  expelled,  and  an  equal  quantity  is 
drawn  in  by  inspiration.  After  expiration  there  still  remain  about  200  cubic  inches 
of  air  in  the  lungs.  Even  the  meet  forcible  expiration  can  only  further  expel  about 
half  of  this,  so  that  then  there  still  remain  about  100  cubic  inches  within.  The  most, 
forcible  inspiration  can  introduce  about  100  extra  cubic  inches  of  air ;  so  that,  in 
relation  to  the  capacity  of  the  chest  and  the  amount  of  air  in  the  lungs,  the  proportion 
changed  by  each  act  of  ordinary  respiration  is  very  small :  not  more  than  one-eighth  or 
<Hie-tenth  of  the  whol&  The  air  which  flows  in  and  out  in  ordinary  respiration  is  called 
tidal  air ;  that  which  remains  after  an  ordinary  expiration  is  called  reserv'e  air ;  that 
which  remains  after  the  most  forcible  expiration  is  called  residual  air ;  and  the  excess 
which  can  be  introduced  by  the  most  forcible  inspiration  is  called  complemental  air. 
The  maximum  amount  represents,  of  course,  the  capacity  of  the  lungs.  Even  after 
death,  when  the  lungs  are  removed  from  the  body,  they  are  very  light  and  buoyant, 
owing  to  the  qiiantity  of  aif  they  contain  ;  nor  can  tlie  whole  of  this  air  be  driven 
out,  even  by  very  powerful  compression. 

Now,  as  the  tidal  air  bean  so  small  a  proportion  to  the  residual  air,  it  becomes 
an  interesting  question  how  the  air  which  remains  in  the  lungs  can  be  changed.  This 
is  efiected  by  a  physical  law — the  law  of  diffusion  of  gases.  When  two  different  gases 
are  brought  together,  they  difluse  into  one  another  until  they  are  thoroughly  mixed. 
The  rate  of  division  of  different  gases  dejiends  on  their  density ;  the  rate  of  diffusion 
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of  anj  g^  is  mvawly  as  tike  sqnan  not  of  its  deaMW.  So  die  fredi  ur  from  vitli- 
amt  AiSumm  into  that  vlridi  is  widuB,  and  tlms  t}ie  dm^  is  oanatanL 

"Ae  duef  change  iHndioecvn  brtwen  tlie  blood  and  the  air  in  dw  hmgs  is  that 
oxjgen  ^s  piiwn  from  the  air  into  th?  blood,  and  aahtaac  mad  gas  pacaeg  out  from 
the  fakxtd  into  the  air.  Bodi  Tenons  and  anerial  Uood  *— *"™  bodi  oiveen  and  car- 
bonic *n^,  but  in  difiocnt  jvoportHn.  In  aitmal  blood  diov  is  in  TrJimie  about 
16  percent,  of  oxrgen  and  30  peroent  of  nrtranic  acid.  In  panmig  throi^  the 
boi^,  oxTgen  is  gradnaUy  removed,  and  cartM»:iic  add  added,  so  that  tvooos  blood, 
vben  it  flovs  to  the  hmgs,  contains  aboot  6  per  cent  of  axygen  and  35  per  cent,  of 
eariwoie  acid,  llnis,  in  the  hn^s,  about  10  per  cent  of  oocygm  is  added  to  the 
Uood,  and  S  per  cent,  of  caibtmie  acid  is  ^vea  oC 

Hie  atznctkn  of  blood  far  axr^en  is  dne  to  the  red  blood-edk,  the  sabsfesnoe  of 
which  holds  oxTgm  in  loose  oombsnation  :  and  it  is  maznhr  hr  the  actaon  of  OCTgen 
(B  the  t"^**^"**  of  these  bkmd-odk  that  the  cdvax  of  die  blood  is  changed.  Hence 
the  red  Uood«eils  have  sometimes  been  strled  ox^^en-canicTs. 

Bat  the  introdnctkm  of  oxygm  and  the  escape  of  cartMBOC  acid,  ahhoogfa  the 
dbaef,  an  not  the  sole  changes  that  oorar  in  respiratioD.  Water  bvKD  the  Uood  is 
addM  to  the  air  in  the  form  of  Tapoor,  and  is  Teadify  deposted  when  the  vara 
iKflzn  is  dulled  by  falling  on  a  cold  sarfeoe.  The  amount  of  ^sater  which  is  thus 
MK  OEfMSids  mainly  on  the  amonnt  which  is  alreadj  in  tiw  air.  When  air  is  expired 
ix  is  sMcaraad  with  wateiy  vapour,  and  its  capacitT  in  this  respect  is  detewnined  hr  its 
voiq^tncmre.  Air  inhaled  at  th<4  oixtinary  tempeiature  is  wanned  while  in  the  hmgs, 
lufi  -tfccnti  ac  a  temperatarv  of  alKwt  d$*  Fahr.  Thus  its  capaeitTfcrwafieTT  vapotir 
sinseBBBu.  On  an  ar«nU!<P,intwentT*foarbonTsabant  ten  oonoesof  wst^srethcs 
caezsMcfbTzcsjaraXion.  Minute  tnicva  of  <wt:anM^rtJatile,  and  some  cdiersibstanoes, 
an  a^  adied  to  the  air,  and  thi^  are  often  revealed  by  the  odour  cf  tfae  Iwath. 

Asaaca^aenc  aar  is  conpnat^t  of  a  mixture  of  oxygen  and  nitrogen,  in  die  ptnpcT- 
ikn.  iw  TCvToae  of  one  to  fiour.  Bat  even  the  |t«rpst  air  contains  traces  of  odier  sob- 
masixt.  szii  the  air  we  bnathe  it  oftnt  by  no  means  cf  the  purest.  Kot  only  air 
•rnoes  IX  taarMxae  add  and  ammonia  fount!  in  it.  hot  in  ntany  peaces  of  low  ntni- 
aaL.fyini"''yin  thene*jEfabonrfaoo«t  of  populous  and  mannfartnnx^  di!4nctK.Tsri{ms 
sLtsBaoKKS  iz.  a  aobd  fcvm  are  cut^ndc^l  in  it.  Smt^ke,  for  instance,  cften  obriondj 
M>wr»at.  iBid  many  pcrsMU  arr  nude  painfully  omsdons  of  the  effect  cf  snch  im- 
^mmas  z^  a  Ixcioon  fog.  Such  substances,  althongfa  foreagn  to  the  naxnial  consti- 
•ygaiua.  <i  -vat  sigjoiyhcre.  are  yet,  when  suspended  in  it,  earned  into  the  braxhial 
zmsML.  m^  wcaud  dcaibdess  become  the  souiw  of  perpetaal  irritation  but  for  an 
•»B3K>  s=raexrt  Lt  which  they  are  arre«9ed  Intone  they  reach  the  delicste  air<rf;f. 
aaii  arrrffi  :•<*  ^o  the  larger  bronchial  tubes,  whence  they  may  be  expect^-wated. 
Tut  s=rib!»  'A  iht  whc^  maooas  meuhrane  cf  the  pubncnaiy  passa^r^  frcan  the 
■■ii::3»  -.!:  --it*:  2s'xs^  ^>  ih^  ansBest  tubes  which  cad  in  the  !pKV«  leadinc  to  the 
ajT-ot^  B  toT^tmA  Tisxm^nn  by  a  layer  of  Twy  minvte  hair-Hke  flaments.  called 
cjj*.  7ji>Mr  inirr  haiza.  winch  can  I*  »r*n  «i2y  Vy  a  hich  pr*ww  cf  the  ■microscope, 
fcj*  iL  ifw^ttKnt.  nmj-xi.  ':»r  which  wsT>es  eccistant^y  flowinc  in  a  directim  towards 
tj»t  -JT^r^  w*  :r-oirt)»-i  Winn,  this  r>«i:-a  is  w:t;>«»M.  one  i*  iwr.in3ed  cf  the 
i&is:  vi  k.  czsT^sz.  'A  vind  vr^  a  fieid  «f  rine  ccirl     Bat  here  the  movemeiit  is  as 
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inherent  one,  and  due  to  tibe  action  of  a  contractile  sabstance.  If,  while  we  watch 
thiB  action,  ve  intooduoe  into  tlie  nejg^bouriiood  ci  the  cilia  some  particles  of  a 
finely-divided  gnbatanoe  aa,  for  instance,  of  carbmi,  auch  as  from  smoke — we  see 
that  the  instant  they  alight  m  the  waves  they  are  wafted  onward.  Thus  the  whole 
SDxfaoe  of  this  vast  tract  is  being  continually  swept,  and  the  products  are  often  sorn 
in  tiie  discoloration  of  the  sputa.  The  air  so  sifted,  and  comparatively  pure,  finds 
its  way  to  the  pulmonary  cells,  and  the  oxygen  through  their  walls  to  thp  bloocL 

Inasmuch  aa  the  whole  d  the  blood  has  to  flow  alternately  through  the  sj'stem 
and  tlie  lungs,  it  follows  that  in  any  given  period  aa  much  blood  must  flow  through 
the  longs  as  through  the  system.  But  the  total  capacity  of  the  lunf^  for  blood  is 
much  leas  than  that  of  the  system :  perhaps  not  more  than  one-Hfth ;  so  that  the  rate 
of  the  pulmonary  circulation  must  oi  course  be  proportionately  faster.  And  it  may 
be  observed,  too,  that  while  everywhere  else  throuf^out  the  system  the  arteries 
carry  bri^t  blood,  hence  called  arteri*!,  and  the  veins  dark  blood,  hence  called 
TCuoas,  tiie  pulmouaiy  arteries  carry  dark  venous  blood  to  the  lungs,  and  the  put- 
monaiy  veins  return  bri^t  arterial  blood. 

Yenons  blood  in  the  Inags  excites,  through  a  certain  portion  of  the  ner^'ous 
system,  the  muscles  of  inspinition.     These  respond;  and  by  their  action  enlargo  the 
eavi^  of  the  chesty  and  thus  air  is  introduced.     In  ordinary  circumstances,  during 
health,  tiufl  process  is  continued  without  any  consciousneas  of  it,  but  it  may  never- 
theless be  brought  witlun  the  range  c»f  both  conscioufiness  and  the  will.    When  atten- 
tion is  directed  to  the  movements  of  respiration,  we  become  aware  of  thcin,  and  wo 
may,  to  a  certain  limit,  control  them  by  the  will.    Nay,  liy  watching  theni,  we  dis- 
turb ihem.    We  only  breathe  quite  naturally  and  regtitarly  when  the  act  pxcit(*s  no 
attenti<m.      By  voluntary  efibrt  we  may  for  a  shoi-t  time  suspend  the  iiction  idto- 
gether,  but  at  length  the  want  of  breath,  due  to,  the  acoiimulation  of  venous  blond, 
becomes  too  strong  for  the  will,  and,  in  spite  of  tha  utmost  n'si8tanct%  we  breathe 
again.    The  reapiratrary  movements  are  peculiar  in  their  relation  to  consciousness  and 
to  the  -wilL    Habitually  beyond  consciousnefifl,  we  can  ncvertheleHs  feel  them,  if  wu 
wilL     But  it  is  only  when  the  function  is  perfectly  performed  that  it  cBc-npcfi  atten- 
tion.     Like  other  functions,  but  this  in  an  expecial  degree,  any  hindrance  to  tlic 
process  or  embarrassment  of  the  movements  soon  produce  strong  sensatioiiK,  which 
rapidly  rise  into  pain  and  agony.    For  if,  from  any  caiise,  the  >>lood  cannot  undergo 
due  changes  in  the  lungs,  the  pulmonary  circulation  is  hindoretl.    Venous  bkiod  nccu- 
moktes,  and  vehemently  excites  the  pulmonary  ner\-e8.     The  <liiitrc8S  arinng  from 
want  f^  breath  grows  stronger  ;  more  powerful  efforts  are  made  >>y  the  muscles  to 
introduce  air.    If  relief  be  not  obtained,  the  exeitement  and  suffering  are  for  awhile 
continued,  until  the  increoaing  impurity  an<l  engorgement  of  blood  in  the  ner^'o- 
eentres  deaden  their  sensibility.     Then  they  ^1  in  action,  and  death  roou  tni|H>r- 
Toies.   Thus  i^rsons  die  when  suffocated.    At  first  there  is  a  wvere  strupcle  for  air; 
then  convulfiions  and  delirium,  insensibility  and  death.     And  the  prime  enuw  ef  the 
niischief — ^the  overcharge  of  the  system  witli  venous  Mood— is  plainly  revealed  in 
the  aspect  of  the  sufferer,  even  for  some  time  after  death.    Tlio  surface  of  the  Uxly, 
more  particularly  of  certain  parts  of  it,  as  the  face,  hands,  and  feet,  Ix^comes  of  a  ihisky 
hvid  M^oor,  from  the  dark  blood  in  the  vessels  of  the  skin  ;  and  partR,  such  as  the 


ioft.  vtUBiL  jisifi  moK  wiiTrT  udiNKHHaB.  hee^ar  grattlr  smDeB  boa  cngwy^ 
JMK  En.  loiatt  &XBM  of  Ambk,  vbeL  m  ib  j  iiiiiti ,  aaafav  vhk  tke  gnat 
nmraan  ii  ip^iraoon,  ■■  vsno^  lAedoBB  oi  cfae  hat  md  knp^  tfe  yJ— I  pfo- 
jww  rfA#i— <MB.«»>rf A fc« ■;■»——;■■>  Iff  Thr  HTTi—7'rT  ifcMiiiilj  liiiiiil  At 
tiTW  r  wr  ii  rill  jiiriiiM  mBii  iwh  fiiM  Ainiiw  at  lairth  He  can  fanatlie 
.n.  smAr:  viieii.  eaim  aad^iaiet:  faK  1 1 1  in  1 11 1  <g  eiettiBB.  ar  aay  Jinaiiaiicey  is 
'tw  mtetL  fiv  aim.  aotfi  he  r*~*t  itr  «a^  <rf  inac^  ffc—  the  ^Etn  dcHanil  cannot 
.M  idemiBBttV'  Bws  iw  anj  e&n.  aad  ahu.  tfe  orskcian  4r  n^omtian  is  at  all 
UBCarMti  ^e anrfiue  tiFi'iMii  imskr.  avi  W  ic  pceacir  liiiiiiMLii  At  length  enn 
vbflo.  dK  oeeda  of  cfae  ijau,»  air  re^Mcii  co  u#  ip»m  Apw  br  reat.  and  he  is 

■iiiimaBM  ^nLCil,  aa  the  Uood  gnvm  bikt  inqKzc.  tha  fanettona  «€  the  faiain  fail,  and 
jfl  paaaea  tkna^  delinnm  aad  *T'a»'?wm^T~  rinatfc 

The  acEiniii  of  tii«  rtapinsofj  Maoas  is  naarfcaUein  thai  thpraaybe  arooaed, 
:iac  naij  wm  tbej  art  eonatansir.  and  aivmn  auK  spai^ty.  In-  the  Ik^pl  fast  also  by 
^dut  3ki2i.  The  relaooa  liefMai  tlw  am^ee  of  the  bodr  and  the  fanition  alnrnfam- 
sua  chron^  the  nextuus  stwcbi  is  a  wr  doae  «oe,  aad  aoane  wrihing inataaeeB  of 
X  ouuc  he  familiar  to  alL  A  sadden  phmge  into  ^vit  cold  vaaer  is  apt  to  foduce 
sanponry  t  mljni  nannmt,  and  ahhoagh  this  m^ht  he  f— ^r*  pu^  explained  hy 
tdut  tXHUiaccioa,  eonaeqpiens  on  cold,  of  the  muLhef  the  skin,  and  a  uansfsaidiiig 
ioineaaof  the  deeper otypi, yet  that  thiscannoc  be  ihe  principal  canse appeaia  fron 
she  fact  that  a  Uke  lesak  mar  be  pradaced  br  certain  impgtesiimi  on  a  tcst  limifeed 
ptrtiam  Q<  the  soiface.  A  ooU  douche  npaa  the  head,  tor  instance,  win  cAok  inter 
ripe  iaapirafiioD,and  proTofce  far  a  moment  or  tro  disoedslT  action.  A  motari  of  ice 
'hopped  down  the  back  between  the  skin  aivl  ckcheswill  djatnrb  also  the  equanimity 
M  the  Rapiratory  moTeaaents,  and  whea  fls^png  in  fsintneaa,  ther  mar  often  be 
aronaed  hv  dashing  cold  water  on  the  iace  or  dben.  or  by  shppsng  the  snrfaoe  with 
a  cold  wee  to<weL  2t o  fTphnatifin  of  the  acknowledged  smum  of  theae  doDwatac 
expedients  is  laxiifiMtoij  wh^  e«liidea  the  inttrrcniian  of  the  namws  nstem. 

AiinsicA  Las  been  already  nade  to  the  means  by  which  forugn  matter  is  being 
cDfUDtaotlj,  hot  qnietly,  lenored  fron  the  palmonaiy  pamagea.:  bat  theae  snbstanoes. 
as  w<il  as  others  which  resnlt  from  the  secretion  of  the  mnooos  memfavane.  are  at 
tixoes  BKHre  iorciUy  expelled  by  a  special  modidcation  of  the  feapiratory  act.  Cough- 
ing eonsists  fine  of  a  deep  foil  in^iiratian.  hv  which  the  hmgs  are  tilkd  with  air. 
Then  the  glottis,  or  upper  orifice  of  the  windfHpe.  beiz^  ooaapletelT  dosed,  this  is 
foUowed  Wa  sodden  and  forcible  ez|arasian.whichbaTstB  open  the  gloctts  siiddriTes 
oat  A  VJast  of  sir.  This  pecnbar  action  of  themnsdesooncemed  isproroked  thzoogfa 
the  rterrofos  system  by  some  irritation  in  some  part  of  the  recpiratoey  pasaagea. 

In  sieeziitg,  the  same  eaaential  action  occurs,  except  that,  in  this  case,  the  00m- 
manieation  )ietween  the  moath  aid  pharynx  is  dosed,  so  that  the  blast  <tf  air  is 
driren  entirely  tfarooeh  the  ooae. 

Hioxineh  is  caosed  hy  a  sadden  inspiratory  contractMC  of  the  diaphragm,  daring 
whicK  the  glouis  abniptly  cloaes,  so  thi^  the  farther  entrmnce  of  air  is  diedced  Hie 
air  aboat  to  enter  strikes  apon  the  dosed  glottis,  and  profhiccs  the  weli4aiown  soontL 

Bat  owing  to  the  rdati<m  in  which  the  re^iratory  medmntsm  stands  to  the 
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aerroaa  system,  Ha  morementa  are,  aa  we  hftve  already  seen,  rery  easily  disturbed, 
and  ^os  it  beoomea  the  instrument  of  expression  in  Tariooa  emotions. 

Laughter  is  produced  by  an  inspiration,  moceeded  not  by  one  only,  but  by  several 
ibcfft  spasmodic  expirations,  the  glottis  being  freely  open,  and  the  voeal  chords  being 
tluown  into  diaracteriatic  Tibrationa. 

In  crying,  the  re^iratory  morementB  are  modified  in  much  the  same  vay,  and 
the  two  actians  are  frequently  indiatdnguishable.  The  facial  expression,  however,  is 
nsoally  different^    Sobbing  is  due  to  a  series  of  convulsive  inspirations, 

A  ai^  is  only  a  deep  and  long-drawn  inspiration,  followed  by  a  somewhat  shorter 
^piratiop. 

In  yawning,  the  inspiration  is  deeper  and  longer  than  in  sighing,  and  the  air  is 
drawn,  not  through  the  nose,  but  through  the  widely-open  mouth,  the  lower  jaw 
being  greatly  depressed. 

It  has  been  mentioned  that  the  windpipe  is  surmounted  by  a  special  structure, 
called  the  larynx, which  opens  into  the  front  part  of  the  pharynx,  behind  the  base  of 
the  tongue,  and  throogh  which  all  air  in  its  ingress  and  egress  passes.  This  is  the 
organ  of  the  Y(aoe,  and  the  various  sounds  which  constitute  it — the  notes  of  which  it 
is  oompoaed — are  produced  by  the  vibration  of  two  more  or  less  parallel  and  ex- 
quisitely elastic  duwds,  the  tension  and  degree  of  approximation  of  which  are  r^u- 
lated  by  delicate  muscles.  The  active  agent  in  producing  vibration  of  the  chords  is 
the  cnirent  of  air  forced  in  expiration  from  the  lungs.  The  voice  is  subsequently 
moulded  l^  the  tongue,  Ups,  teeth,  and  adjacent  parts,  into  language. 

In  the  lungs,  then,  carbonic  acid  is  removed  from  the  blood,  the  chief  product  of 
the  oombostion  cr  oxidation  of  the  substance  of  the  food  and  tissues.  At  the  same 
tame,  fresh  oxygen  is  introduced  to  the  blood.  Life  depends  very  directly  on  l>oth 
theae  cmditions.  If  either  be  arrested,  death  soon  foUowa  When  lx>th  are  liindered, 
as  when  persons  die  from  want  of  breath,  the  efiects  produced  are  due  to  both  causea 
The  carbonic  add  ondoly  retained  becomes  an  active  poison,  but  perhaps  the  deficiency 
of  oxygen  is  more  directly  concerned  in  the  fatal  result. 

Another  chief  product  of  oxidation  in  the  body  ia  urea,  which  escapes  by  the 
kidneys.  This  substance  largely  contains  nitrogen,  and  therefore  represents  the 
waste  of  flesh  and  of  the  nitrogenous  or  flesh-forming  substances  of  food.  Rather 
more  than  an  ounce  of  urea  is  excreted  daily. 

The  inoi^anic  salts  which  are  contained  in  food,  and  which  enter  into  the  conipo- 
ntion  of  the  tissues,  are  carried  off  mainly  by  the  kidneys,  and  to  a  less  extent  in  the 
perspiration  by  the  skin. 

More  water  escapes  by  the  skin  as  perspiration  than  by  the  lungs  in  the  liroath, 
bat  the  proportion  is  very  variable — from  both  sources,  on  an  average,  more  than 
two  pints  daily.  Hie  greatest  amount  is  drawn  off  by  the  kidneys — between  two 
ud  three  pints. 

Carbonic  acid,  urea,  inorganic  salts,  and  water — these  are  the  chief  substances 
which  have  to  be  carried  off  from  the  body,  and  the  means  by  which  tlipy  are  re- 
moved is  called  the  process  of  excretion.  Between  the  various  substances  taken  as 
^  for  nourishment  and  these  stand  the  blood  and  the  several  tissues  of  the  body. 
^  food  ia  converted  into  blood,  and  K«ne  <^  it  still  further  into  tissua  Then,  in 
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the  diaehaige  of  fonctioa  and  for  the  prodQction  of  heat,  it  ia  oxidised^  and,  chiefly 
in  the  form  {A  carbonic  acid  and  nrea,  paeeea  from  the  system.  While  the  longs  and 
tiie  kidneys  are  distinguished  eadi  by  the  Urge  excretion  of  a  qiedal  Bafastance,  all 
three,  the  lungs,  kidneys,  and  akin,  are  connected  by  the  remorai  of  a  common 
substance,  water  \  and  their  work  in  relation  to  Uus  is  Ticaiioos.  When  more  water 
is  carried  off  by  one  means,  leas  escapes  by  another.  This  relation  between  the  skin 
and  kidneys  is  recognised  by  every  (me.  In  cold  weather,  when  the  skin  acts  less,  the 
kidneys  remove  more  water ;  in  hot  weather,  when  tlie  akin  is  active^  the  kidneys 
remove  less. 

But  the  perspiration  is  not  simply  water ;  other  substances,  althou^  only  in 
TOty  small  amount,  are  constantly  found  in  it.  The  chief  of  these  are  inorgsnic 
salts,  such  as  sodium  chloride^  or  common  salt  But  there  are  also  txaoes  of  area 
and  of  carbonic  acid. 

The  quantity  of  per^irmtiou,  or  the  amount  of  fluid  lost  by  the  skin,  is  deter- 
mined by  '%'arious  causes  hoOx  from  within  and  from  without  llie  influence  of 
exercise  on  the  action  of  the  skin  is  obvious  to  eveiT  on&  Then  the  external 
tompetature,  tiie  amount  of  Boisture  already  present  in  the  air,  and  its  stillness  or 
motion,  afifect  the  amount  of  fluid  that  escapes  by  the  skin.  Some  of  the  water 
forthwith  e>'aporate6,  and  dinpfMan  as  insenaible  paspiratifui,  and  some  at  timet 
collects  on  tlie  surfaoe  aad  bedews  it,  or  even  runs  off  in  drt^os.  Hie  amount  of 
sensible  peispiraticm  is  by  no  mfm  always  in  pn^rartion  to  the  total  amount  which 
in  formed,  for  the  extenui  emdEDoas  already  mentioned  ]ai;gely  determine  whether 
the  sweat  shall  disappear  a*  vapovr  or  collect  on  the  surface. 

The  evaporation  of  wvitx  f^om  the  soz&ce  is  an  important  means  by  which  the 
t^nitpomturo  of  the  body  is  ndoeed  ami  regulated.  Hiis  will  be  readily  undentood 
wliun  the  amount  of  heat  whidi  most  be  concerned  in  conTerting  water  into  viqionr 
iH  ouusidured.  And  hence  ooe  important  effect  td  clothing.  Man  is  distingnished 
f  nun  aiiiniais  by  his  DakedtMas — by  the  absence  of  all  means  whidi  lessen  the  escape 
iif  hunt  from  the  skin — and  his  dothing  in  this  respect  is  an  artificial  substitute  for 
t'lir  and  fiuthon.  It  not  only  checks  loss  by  direct  radiation,  but  it  also  greatly 
iiiU>rf(inw  with  ovapontion. 

'rht>  Kwiwt  is  formed  by  minute  glands,  which  are  everywhere  thi<Uy  set  in  the 
ttiilwtaniui  of  tlio  skiiL  Some  fluid  mar  escape  br  simple  transudation  through  the 
itUiii  ill  i\v\  iut4>r\'als  betaeen  the  glands,  but  we  have  no  means  of  determining 
wliai  |iit)|K)rti<iii  tliis  Iwars  to  the  rest.  But  besides  these  glands,  called  sudoriparaus, 
tlinn>  (iri«  ullH-nt  whirli  tv^tecially  alionnd  in  certain  parts.  These,  which  are  called 
iH'liiuiimuii  Hluncls,  RTvn'tr  an  unctuous  sulistance,  which  lubricates  the  snrfiuK.  and 
|iliiyM  an  iin|Mirl4iiit  part  in  maintaining  the  texture  and  jwoperties  of  the  integu- 
HiniL  It  in  Ihi^  Mlwtaiico  ii{>on  the  sur&ce  that  causes  the  difficulbr  in  wetting  it 
tlii»nnij(|||y  with  wftt^T.  nnd  that  can  lie  remove<.i  only  by  prolonged  scrubbing  with 

Iti'lHrtuiii  Miit'h  milMtHnttii  as  cartkonio  acid  and  urea  on  the  one  hand,  and  tiw 
iMimrHHi'iiU  of  iwrUin  lliiitlit  which  an»  formed  from  the  blood  on  the  other,  it  will 
Ic-  <ilmi*i-v«i|  Umt  l-li'iro  if)  Uiin  ilistiiu'tion  :  the  former  when  separated  are  forthwith 
I'tMi,  nut  or  Mm  tf«Nly,  Mtid  are  thorolort  called  excntions,  while  the  lattec,  as  in  the 
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cue  of  tJie  bile  already  noticed,  are  destined  to  some  farther  purpose  in  the  economy, 
and  sre  therefixe  distingoiahed  as  secretions.  What  may  be  the  nltimate  destina- 
ticm  of  some  of  these  secreted  substances,  as,  for  example,  of  the  oonstitnenta  of  the 
gastric  juice  and  saliva,  we  do  not  at  present  preciaely  know,  but  in  the  instance  ef 
the  bile,  which  mainly  consists  of  substances  rich  in  carbon  and  hydrogen,  there  is 
stnmg  evidence  to  show  that  these,  after  playing  the  part  already  mentioned  in 
digestion,  are  re-absorbed,  and  regaining  the  blood,  are  finally  oxidised,  and  by  their 
combustion  assist  in  the  production  of  heat  And  with  regard  to  the  formation  of 
these  various  sabstances  which  are  thus  by  various  organs  drawn  from  the  blood, 
there  is  this  further  difference  to  be  noted  :  that  some  of  them,  as  carbonic  acid 
and  urea,  are  constantly  found  in  the  Mood  itself,  and  are  only  separated  from  it  by 
the  organs  through  which  they  are  excreted  ;  whereas  others,  as  certain  constituents 
of  tiie  bile,  do  not  exist  as  such  in  the  blood,  but  are  formed  out  of  it  l^  the  action 
of  a  special  organ. 

Organs,  such  as  the  liver,  pancreas,  and  kidneys,  whose  office  it  is  then  to 
separate  various  substanoea  from  the  blood,  are  called  glanda     They  are  composed 
cMontaally  of  minute  bodies,  called  cells,  which  are  the  active  agents  in  the  process. 
Ilie  product  of  t^  action  of  these  cells  is  collected  into  minute  channels,  which 
conduct  them  into  larger  ones  formed  by  their  coalescence,  until  at  length  they 
flow  away  from  the  gland  through  a  single  tnl)e,  or  duct.     But  there  are  other 
<^ans  in   the  body  also,  unfortunately   called    glands,    which    in  structure  and 
function  differ  greatly  from  these.     The  spleen  is  called  a  gland,  )mt  it  has  a 
remaitoUe  structure  which  does  not  separate  any  material  from  the  Mood,  and 
therefore  needs  no  duct.     The  glands  in  connection  with  the  Incteols  and  lynphatics 
have  been  already  mentioned.     These,  which  are  small  and  very  numerous  in  many 
parts  of  the  body,  are  in  structure  and  function  very  nearly  allied  to  the  spleen, 
sad  the   great    tract   of  mucous   membrane — the  membrane  that  linen  the  great 
cavities  which  communicate  with  the  exterior,  as,  for  examples,  the  digestive  canal 
and  the  respiratory  tubes — this  mucous  membrane  is  in  some  parts  very  rich  in 
minute  structures  set  in  its  substance,  which  have  functions  similar  to  those  of  thf 
lymphatic  glands.     The  spleen  and  similar  structures  sre  sometimes  distinguinlicd 
by  the  term  ductless  glands,  but  they  ore  better  known  by  their  function.     Tinw- 
are concerned  in  the  development  of  the  blood.     The  fact  has  already  been  noticed 
that  the  lymph,  after  passing  through  the  glands,  is  much  richer  in  white  cells,  and 
the  blood,  after  leaving  the  spleen,  yields  evidence  of  considerable  improvement. 
The  physiology  of  these  important  structures  has  not  yet  been  thoroughly  worked 
out,  but  enough  is  understood   to  justify  the  title  by  which  they  are  at  present 
generally  known — blood-elaborating  glands.     The  great  liver  itself,  in  one  of  its 
offices,  belongs  to  this  class.     In  the  manufacture  of  bile  it  is  a  secreting  glund, 
hot  the  blood  itself  is  grratly  altered  in  its  passage  through  the  liver.     By  the 
unngement    of  the   circulation,  all   the    blood  that    goes   to    the    stomach   and 
intestittes  finds  its  way  cUrectly  afterwards  to  the  liver.     The  capillaries  of   the 
stomach  and  intestines  lead,  as  usual,  into  veins,  which  collect  into  larger  ones  that  nt 
length  form  a  single  vein ;  but  this,  instead  of  making  its  way  directly  to  the  heart, 
i»wt  to  the  liver,  through  which  its  blood  is  distributed,  to  be  again  collected  into 


MT^  -t'pam.  vra^  ^  -vufa.  "Jie  aoc  -n  ^e  oexc:;.  TjiBl  ^hag^B-JiiMaAed  \k 
•iaft  iMiwf  ■"■Mi'B  snm.  "iie  ttnnacn.    uui    ■■■""-■"— — a^  i  aJ.  ae  "'"  ■'  <^ 

iw  iwM  vQiea-  jokv*  i«msl  simaieEiiiT  mHiL-='>ai — txa  sDjetaai  a^  :>«  asian  cf  the 
i»v  M^vR  '^■"T  '^'^  "iMesT  -mKr  -nm  -=tit  j'^iyrv"  3ii^  -K  "iie  bioBiL  TW  Uood, 
ta^si.  icun^  ^1  'iut  iw  ±nm.  -sie  ■vwM.'g  mad.  Innaanafc.  shik  ic^  4aziaf  d^ettion, 
janp^  ^UKjBct  vu^  s-ifie  ^"'''■^~'"  jm£  -vaoL  x  jBar^fB  rz**  ^E^n*  tkeae  have 
vKi  -vr^  vtiUHfMaht^  -fiaiinEaeM.  TSw*  '!kl  W  "jt^-**-  ionin  'sas  dufae  nra  great 
IsiucuHM  1^  "iiit  jw.  "iie  lahnnriim  ic  'udok  joii  "as-  ^■■^ry^"'  -a  bile,  uv  wiy 
««iNKsr  KsKt     diac  me  itsatuL  ia  "ae  nnmieaiiBn:  rf  ae-  naif 

TW  AiM—t  /miasiu.  H-atf  ^icrrhiiM  f'^Zdwah/iiL — I^rouc  sew  the  fiuicdaaB 
i/  irpaiK  Jdi;  :iu«K  -vaich.  jxr  onesLj  amc^seft.  in.  aa  nanmasaoec-  cf  the  indi- 
vjftftH^  nut  ^icaimp  -M  ii^aa  -if  uuimis^  ■•"—  a^  a-aJea  >]rBUd  oc  astnal  life, 
1^  -sirtiK  viuuL  smuiMr  »  :se  frry^-^-nt  .j£  — '"-"ri  JfE  la  camx^  xnc  <if  all  at  th« 
^k«^f*ut.  JKi  JHs:  ji  Bia&'3ii7  3  w  -invimiB  s  iJ  u  ae  •^Tnmar  between  the 
MfiMt  mit  "siA  Mfe  para  i£  sik  'vmct.  Thit  is^ac  jiicmes  ie  ike^  boas.  Am  to 
14A  4stf^^  jiacMr  '3117  •vmaau  :aar  jimikt?  aiacaeaa  v  <=idBaI  iflaeiiatkm, 
oift  'jt0SK  >aittB9njx  iir  joea  afio-  i2.  jsais^  ?*=^  jth***  ietsjwi  aiai  g«^yeai^ 
MigiBK  «.  nana-  ^  virj  &iae  vjev  if  aar  3asc%.  TW  wiea.  lik?  «caer  o^pns  of 
'^«r  wMn  iff»  X'^ii^  Knccmna  ;  Tt*  iskusc  earsk  ib^  ie«  stmecoed  '»  aantal  and 
tfrt^miC  *naaf|Rt  "dHtv  *'**rk»t:  ■rmTTar-  QOtsunnasa  'ZC  ^»^sa  A3ii  diaeaae ;  thej 
«u0*9r  at  iisiM'  i.-^ja^  atntfcoEia  -io.  &3dl  zi^zzt.  ^nii  kt?  •"WJ****  ^  majr  be  wen 
ttt»  «»«'  f/  Mrj  3«wft!ec  ttsoasr:  a  Bmkat  ^«iift.  ^  Sft«Qosaibit^  'iiiiMiiaiwi,  is 
.naSMNM'  "H  ju  (tcTt^nuu.  •ssiui^suiL.  la  smo.  zmt  q*mu&.  w^am.  are  in  the  fint 
iiMMiw  jwiwfi  irun  aixala^  or  BiSB&cxaaA.  ^«uaaic  »  ^•^  «»■  of  tisnes, 
iwlivc  inww .  lif  aaaaea  vuen  u*  «aB|K«Ki  cf  ejateauay  •KissfcSe  and  simple 
iius^iK.  >«rr.fu*l7  msi!rw>)v«B*  waA.  »t  ^*^>:'grt  aa»i  ^juirHis&.  acd  uae  remaric^le 
'•<iMii«  vtiu'jL  ji  jr.imii  aH  «<««r  ae  bodr.  asid  x  »  ibvafainS  iz  BacT  pana,  whidt 
■uttiiR  v^ffRCjaxr  -iijttnwc  ''^r^ca  acd  ^ae  pv*»a'  scracnr«a  cf  ue  aaa^  ai^■^  and  ii 
'^4«iR>Atr%  «fc.>ft  iMiiiuKa*«t  BiBBf;.  TV  cooea,  >^«*  -iioeai  Aractana..  are  sa]qalied 
wjQi  'vtiV»i-'*<4Ma(ua  aaii  AerT<fa.  bvi.  Hke  chiOB.  fpario^.  is.  ccapMnsDii  vith  the 
Mfjr>  Aiti^^y-'sukm^ii  itrmeoxn  ^^  bbsc^  aoi  qm-s^s..  Tk  *-oc.'»  ovv  their  most 
wv-yvw  *JutrKr,«T^  v>  ;kft  s:£Iaa=Ka  of  taeir  fic-rocs  &&^«vck  "with  the  salts  <^ 
tm^  .n  'iu^  iir-,m  'J  m.^:uis«  znc.^<*s.  Abca;  i-oe-ciiiid  ai  Ivoe  coasista  of  animal 
-nurr^r  in  '-Aa  fi-<r»,  r^  ihnca  cunK^  ac^  iv^s^hiids  of  mineral  matter,  composed 
*ni>>d7  '.^  '^.•nnio  paM{.&aEK  and  carbccAce.  VThen  a  aNtam  is  made  throng  the 
nyi-^jinv)^  ^i  -^MA,  ItA  Sextore  aptMsn  to  W  verj  di&rmt  in  didetent  |MitSL  At  the 
r-tffAt-^.  inri  f>->r  «  Tanahie  depth  invanis.  the  textczv  is  compact,  so  dense  that  to 
■■^^  r,Af.>ii  -^r*.  ic  m  sowvAh  asd  Tznifons.  »iw1  c^q  Ik  polished  like  ivorr ;  bat  in  the 
u^,^  .v.r*./m  ',h^.  vxtnre  o^ixiA  out  k>  as  to  become  spoo^ie-like.  or  cancellmis,  and 
'rt^  .iiirur^  4Tja^«i  thiw  fivraed  are  verj  TiaUe  to  the  naked  evv.  The  contrast  between 
v,«i5*y,  -,r  -ij^Hft  hone  and  canceOoos  «■  spoiu^T  bone  is  nsoillv  obvioos  «tou^  and 
/*^  .r.  irf  vr.  a  ^etttion  o<  <i«TuitT.  To  the  micnMcope.  Kme  evernrhere  exhibits 
M*  tam*>  «rwit,ar*» ;  the  'itfierence  is  simptj  dne  to  oicveness  of  arrangemfnt. 

; .-.  tA^  I  iMft  r4  the  loog  b»es  of  the  limbs  the  cancellous  tissue  raptdlr  disappear* 
v^vwi  tr^,  vtntn,  m  thaA  there  a  sii^  caritr  is  formed, wfakh  is  filled  with  a  kind 
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<d  hX,  called  marrow ;  bat  in  the  intenticeA  of  the  canoellous  tiasne  everywhere,  a 
ioft  albamiuoiu  substance,  marrow  of  another  kind,  is  found.  Different  bones  vary 
much  in  hardness  and  density.  In  some  parts  the  compact  tissue  is  almost  cancel* 
loos,  in  others  it  is  almost  as  hard  as  ivory.  The  strength  of  bone,  the  arrangement 
of  the  compact  and  cancellous  portions,  and  even  the  plan  or  pattern  of  the  cancellous 
tiflane  itaetf^  is  evidently  in  relation  to  the  degree  of  resistance  required.  This  is 
beautifully  shown  in  a  longitudinal  section  through  the  head  and  neck  of  the  thigh- 
bone. The  canoellous  tissae  is  here,  for  the  most  part,  arranged  in  the  form  of  tiny 
Gothic  arches,  rather  regularly  superimposed,  the  columns  of  each  arch  resting  upon 
the  i^)ices  of  two  subjacent  ones,  and  all  having  a  direction  corresponding  with  the 
long  axis  of  the  neck,  that  is,  in  the  plane  through  which  the  lines  of  greatest  force 
nsoally  pass. 

The  great  strength  of  bone,  its  hardness  and  power  of  passive  resistance,  is  its 
most  obvious  featare,  but  it  has  other  qualities  that  are  eminently  useful,  and  must 
not  be  overlooked.  The  texture  of  bone  in  some  parts,  as  in  the  spine  in  front,  and 
about  the  neighbourhood  of  joints,  is  leas  brittle,  or,  as  it  may  be  expressed,  more 
tough  than  elsewhere.  But  all  bones  are  more  or  less  elastic.  This  property  is  very 
oonqucaoas  in  the  nbe,  ont  of  which  bows  have  been  formed.  But  even  a  skull,  if 
allowed  to  &11  on  a  stone-floor,  will  rebound  with  considerable  force. 

The  qoality  of  bone  varies  at  different  periods  of  life.  In  in&mts,  many  of  the 
booes,  before  they  are  fully  infiltrated  with  earthy  matter,  will  readily  bend,  and 
aometimefi  at  this  age,  whefi  they  are  broken  by  being  bent,  they  will  crack  after  the 
luhion  of  a  green  stick,  only  half  through,  on  the  convex  side.  They  are  stronger 
during  'Uie  middle  period  of  life,  and  in  old  age  they  are  more  easily  fractured.  It 
has  been  supposed  that  this  is  due  to  their  increasing  brittleness  from  the  loss  of 
animal  matter,  but  it  is,  at  least  in  many  cases,  chiefly  due  to  the  loss  of  substance 
altogether.  In  those  who  grow  lean  and  spare  in  old  age,  the  bones,  tike  other  parts, 
sulfa*  loss  of  substance;  They  become  lighter,  and  this  lightness  means  loss  of 
stnngth.  When  the  bones  alter  in  composition,  it  is  usually  by  the  increase  of  fat, 
which  sometimes  then  pervades  their  texture,  and  forma  a  part  of  that  general  fatty 
degeneration  and  accumulation  to  which  a  class,  in  the  decline  of  life,  are  prone. 

The  skeleton  constitutes  by  weight  about  one-sixth  of  the  whole  body,  and  con- 

nts  of  upwards  of  two  hundred  distinct  bones.     In  the  first  place  there  is  the  spinal 

cdomn,  composed  of  a  series  of  bones  very  closely  and  elaborately  locked  together,  and 

cndosing  thiDughout  a  canal,  in  which  is  lodged  the  spinal  cord.    The  spinal  column 

gnduallj  increases  in  size  from  above  downwards.    It  is  not  quite  straight,  but  formn 

»  aeries  of  alternate  curves.      In  ti\e  neck  it  is  very  slightly  convex  forward.      In  the 

Wk  it  forms  a  long  and  rather  bold  cur\'e  backward.    In  the  loins  it  is  again  slightly 

carved  forwaid,  and  once  more  below  it  is  bent  backward.      Although  the  movement 

between  any  two  bones,  except  the  two  first,  is  very  slight,  the  whole  column  is  very 

flexible.     Upon  its  summit  is  the  skull,  containing  the  brain,  which,  with  the  first 

bone  of  the  spine,  ia  capable  of  very  free  movement     To  the  bones  of  the  spine  in 

the  doraal  region  are  appended,  on  either  side,  the  twelve  ribs,  the  majority  of  which, 

atending  round  to  the  breast-bone  in  front,  enclose  and  protect  the  cavity  of  the 

thorax,  which  oontains  ths  basrt  and  longa.    Upon  th6  upper  part  of  the  thorax  are 
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two  bontNt,  fonoiug  Uie  ehoultlor-ginUe,  to  which  arc  atUched  the  bottes  of  the  appor 
t,«xttf  tiiity.  Below,  timUy  bound  tu  the  bone»  fbrmitig  the  lower  end  of  tli<j  spinal 
'  coluiiiD,  which  havo  coalesced  iQU>  one  strong  wedge^haped  piece*  ore  the  two  haimob* 
.  bon«a^  which  enclose  a  cavity  callod  the  |>elvi8.  A  dwp  socket  on  thmr  ooter  suifaco 
HMicivta  the  haul  of  ihu  Uu^-bouo.  The  upp^r  tuid  lower  uxtruuilius  uru  formed  on 
«  sijuil&r  pliUL  Tbo  Ann  and  thigh  havu  nuch  a  ^^in^lo  bone.  Ihv  foiT-ariu  and  1*k 
bJLvo  favh  two  bonOB.  To  these,  at  the  wrist  and  ankle,  succeed  a  nmub^r  of  soialJ 
boncB,  and  to  these  the  bones  ot  the  Uii^ra  juut  toes.  Between  the  chent  and  the 
pelvis  is  a  spaoB  not  surromuktl  by  bouuK,  called  the  aUlouieiL  Tbfs  cavity,  which 
amtaiiu  the  orgiui.-j  of  di^'ostion,  is  separat^Ml  hrdm  that  of  the  chest  by  u  |mrtitiuu 
uoniposed  of  a  powerful  Qitiscle  and  iu  teudoo,  th&  diaphragm.  'Iliia  musole  has  been 
already  noticed  as  the  chief  agent  of  inapirution.  If  the  skeleton,  therefoi^  «Oie 
bisected  longitodinaUy,  either  half  would  shoM'  ibe  plan  upon  which  the  diflentnt 
oavitiea  it  contains  are  arranged.  A  <,x>nip.'U'tU.ive)y  small  posterior  cavity,  forming 
the  spinal  canal  and  the  cavity  of  the  cxuitiuio,  aud  cvaUiiuin^  tho  great  nera^ 
oentrea,  would  bo  v.-pomt^d  by  »  l>ony  wall  irou  a  large  autorior  L-avity,  containing 
the  whole  digestive  D-oct  f  txnu  the  aouth  downward,  and  the  orgjins  of  cii-oulatioct 
and  res[)i  ration. 

The  joints  which  are  formed  b«lween  the  bones  admit  of  btiiug  ilivided  into 
diflercot  classes.  In  somo*  os  in  those  of  the  skull,  the  lioaes  are  \vaj  firmly 
locked  tog«>ther,  iind  there  is  no  movement  between  tbtin.  In  otliers  tlm  movomvU^ 
ui  extremely  limited  ;  two  surfaces,  more  or  less  flattened,  glidu  sJi^^hUy  on  each 
oLhtT.  In  this  case,  although  the  movvmenl  in  any  one  joint  is  always  within  » 
nornjw  mngc,  yet  when  buVL-nil  such  joints  nre  oloso  together,  as  in  the  inatanoe  of 
the  wrist  and  foot,  the  total  amount  of  motion  may  be  considentble.  But  in  other 
jointa,  the  artinn<i  of  whicli  are  mora  familiar  to  us,  the  movements  are  \ety  free 
Hometimos  tlie  joint  is  constructed  iiftcr  the  uauuor  of  a  hioxe,  udoiiUing  only  of  a 
lo-and-fro  movemont,  but  through  a  wide  range.  The  most  striking  instance  of  this 
is  at  the  elbow  joint,  between  the  bone  of  the  arm  and  one  of  the  boiir*s  of  tho  . 
fore-ana,  'Hiis  joint  penintJt  of  flexion,  as  when  the  fore-arm  is  Wnt  on  the  arm  ; 
aud  of  extemaioDt  when  it  is  ouried  bockwntxl  and  stnug)it«ned.  Then  iXm  mosct 
complste  joint  of  all,  that  which  admits  of  the  gxtiatest  variety  of  muvemtuit,  is  tin.' 
)iaU*and-wokot  joint,  as  at  the  ahouUer  and  the  hip.  Xke  arm  and  kg  oul  be 
earned  forward,  backward,  inward,  and  outwuni,  can  bo  carrltM)    i^nu    '  liat 

the  lianil  and  foot  may  deaoribe  a  circle,  and,  in  tbo  case  of  the  unn  v  .  i\tf> 

limb  can  ba  rotated  on  its  own  axis.  Tliose  joints,  and  that  of  the  U)unib,i  mxn 
the  most  movabh*  in  Uio  l^xly.  That  portion  of  a  bone  wiuch  unturs  into  (Iw 
formation  of  a  joint  and  is  otdled  ittf  articular  sarfuco,  is  capped  with  a  hiyer  of 
r  gristlo,  and  tbis  prwent*  a  smooth  and  lughly-p<ilished  HuHaoe.  Tb» 
1 1  .ID  bontw  are  bound  »trun^ly   together  by  ligamt-hts,  and  mora   nr 

supported  by  muscles,  and  the  surCnccA  of  the  boot*  and  ligamanta  are  lined  by  m 
dajicate  ucnihrn  '     '    **  i  luort*  or  less  complete  sac,  or  bag,    .    '  -taa 

Jn|i  coumgh  of  .^  .  .  .cate  tht'  oppotted  suriacw.  so  as  (t>  .      ...nn 

to  work  upon  each  otiier  with  ibe  l^ast  poxsible  umouut  t*i  uitTtion  -,  Ih-ui>  xJttv 
pfC^uhtf  t«na  tor  it  of  joint  oil.     lii  thr  inst«i>oe  of  cutaiu  joints,. as  those  uf  tbo 
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fcow  aad  lower  jkw,  nn  addition&l  ■tmctarp  »  uttroducod  to  proveat  still  further 
tut  mi«tUid'  tliat  might  ttme  from  wij  mdckm  mnd  vioUnt  cotiUot  ai  tho  mrfiioni. 
A  jilMe,  or  Ujer,  of  denv>  dmie,  *  mixtun  of  filirosn  tiwue  and  |Ti>Ue,  Kbapod  in 
•lUptotiaa  to  Out  snr^otn,  is  intnpoaod  betwoen  tin  t^oM,  whi^re  ite  acls  m  ft 
Ittdlbr.  lu  Uw  OHM!  ui  Uie  Mpiual  cuIuhUIt  ho  actwU  joinU  oxiiit  Ifotviten  Uin  IxxlifUi 
4^  tiM  uunMprott*  b(>uc4  wbitih  t.-outjj(iM<  iu  iiut  butwv^m  Mljocvnt  1x>ii<<3  a  thick  Linrr 
flf  toaigh  uul  blAfitic  inaU:nai  tnUirvi'iim.  Thi«,  olUiougli  utiitvcl  tlmily  to  the  bono* 
aha/rm  aiad  bolow,  yet  uUuwii  uf  ikJiue  fiUjr  betweeu  Lbem,  otui  Um  Uitnl  i>(lcct  nf  Utii 
Afnagvcicnt  throuk'Hout  lbs  column  ia  to  aUonl  k  conudomblp  extant  of  taottnn. 
1m  tb«  oisr  'Ami  Mv  not  vvty  muv»blu,  Uw  bonm  wliiok  form  them  wtmit 

<i(  being  ten  r  lor  vefy  finnlr  hy  »troii|c  li|puueiitM  ;  but  when  tbe  mu*rni«nt 

i|  Tory  fnm  Uir  hguoQutB,  wliich  an  not  olutic,  muit  bp  comimratively  Ux.  In  Uw 
llfttar  iDona  iwi«htioanl  Beeunty  in  giv«n  bjr  tho  Rupport  of  powitrfnl  tnnadca. 

BmUob  the  more  obvioiu  purioaoc  of  joiiiu  couafctAl  with  tbciir  movemoatt, 
Utty  pUj,  no  doulttf  ui  iui[tartiuil  part  in  coontazBoting;  by  ihfir  cooafem^oo,  tba 
eSccta  u£  «hociu  ami  sudUun  jon.  For  inftenc^.  if  uno  coatisnooa  fttmctnnt 
itxteskdod  from  cba  f««t  to  ttw  hewJ,  tho  «ffbct  apoii  iko  brain  o(  jwnfttD^  dorn  from 
a  bl^^it  iroold  be  vt^ry  tliri'crmit  from  vhat  it  actooU)*  in,  and  no  ono  iitiidjrif)^  thr 
rflovtnrtian  of  the  kpiuiil  ctiJumn  am  ovrrluok  the  purpoir  which  ia  thtm  aomifvtL 
ta  lim  loot,  again,  ia  anoihor  admirable  example  of  the  eflcota  of  a  aimihtr 
urnqgwarait.  ButwMtn  tJin  iuikli>,  hnol,  and  boM  of  tho  toci  (bar*  aro  a  doaoo  boaat, 
ud  teCweesi  aotnti  uf  thean  thextr  ui  MMVfrly  any  parofiptibitt  tuaynment.  Bat,  aa 
kll  know,  a  wcll-mwlc  foot  foruii  im  arch  when  ii  penon  Htands  iiprlKht ;  tlie  whole 
mie  otf  Lhe  fool  i«  hoc  in  Dontact  witii  the  gruund,  bat  only  the  Wl  and  ibo  baau  at' 
die  tio«a.  On  the  innde  thero  la  a  oonaiderahte  iuterval  under  the  arch.  Now. 
upon  the  uimiQit  of  Oiih  nroh  the  gt^iat  bone  of  the  leg  resta  :  in  other  wortK  upon 
thin  pcanc  falls  tho  wmght  of  tba  body.  The  bonas  of  the  foot  hcmtbont  ant  morp 
IK  laaa  wedgendupiMl,  ai>  that,  nfUr  iIh'  fiudiion  uf  a  pfuperi.jr-aoniitxnotnd  arch,  the- 
grmler  Uio  ptmuue,  tho  mure  iinuly  an  they  driven  togethar.  But  bouealh,  tfaia 
wch  ia  ratainvd  by  very  powtrfol  ligantmte,  and  Uiu  in  tha  whol*  atructurp  tbaiv 
IS  Dgt  only  much  play,  but  in  UiuDuiutJituti  tbf!  licfta  of  force  are  braketL 

Tho  M^nici*-*,  which  lorm  ll«h,  liiui  am  reoogniaed  aa  the  Inan  at  Beat,  constitato 

tha  grau  balk  of  the  aolid  part  of  the  body  ;  naarty  half  of  tha  antin  wrt^t  ia  dnts 

ta  mnacka.     There  ore  two  kinds  of  moscte :  Dno.  the  moni  poweffnl  and  abundant. 

telui^  th»  large  maaiM  oi  floih«  of  n  deefi  i«d  colour.  ix»tipri*as  Uw  active  agraits  of 

tha  antailik  movamonta  of  Uio  body,  as  of  the  Umbe.     They  are  attached  to  the  hooea, 

not  dinwtly  but  throu^i  tho  inionrtmtion  Qf,bandou&     Thus  Uiey  hava  two  poiiiU  ti 

itfUchuent,  hetwcnn  which  thf>y  act.     The  moro  ^od  of  thcee  ia  called  Uw*  point  of 

*^/pn,  and  Uie  men  movable  one  tli«  point  of  inarjlion.     Theae  noaclaa,  opwanls 

r^  frvr  lin:i.!rv>I  in  ^^Oibnr,  an.  for  tha  mosi  parU  under  the  oontvol  of  the  will,  and 

amet  1  voluaiarj^  muiolca.     Their  subatanee  is  oompoapd  uf  llbrva  which, 

tnAer  Ui--  luiWiMCOft,  «^xhihtt  fi««  tnukwenai  stripes :  henoe,  again.  thiw»  musc-Iw 

wau-tinaii  -called  «tnp«l,  or  Htriatal  mmtdea.     Tbcy  are  richly  supplied  with 

"inil  iia^ili  and  acrvcvj  in  short,  tb^y  are  very  highly>*ndowad  stmcturM.     Hut 

^>*a4«a  (ha^aihtm  an:  musohaa^oljauaUuu'  kind,  whoaa  chatmotera  are  not  ao  obviotia. 
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Tbeae,  whose  existence  and  action  has  been  already  ^nded  to,  are  found  as  a 
coostitnenC  of  the  walls  of  various  tubes ;  of  the  gullet^  where  thej  form  a 
oorapanttvelT  diick  layer,  of  the  stomach,  of  the  whole  of  the  intestines,  of  the 
smaller  arteries  and  the  veins,  of  gland  ducts.  They  are  usually  arranged  in 
spiral  Uyers,  the  external  ones  more  nearly  longitudinal,  and  the  internal  more 
nearly  circular.  They,  too,  are  composed  of  fibres  ;  but  these  differ  in  sice  and 
shape  from  those  of  voluntary  muscles,  and  they  have  no  transverse  stripea  Hence, 
these  are  known  as  plain,  or  unstriped  muscles ;  or,  because  their  action  is  not 
under  the  control  of  the  will,  involuntary  muscles.  Their  office,  as  already 
mmtioned,  is,  by  an  action  called  peristaltic,  to  propel  onward  tiie  oontents 
<rf'the  tube. 

The  heart,  as  [xeviously  stated,  is  a  muscle,  but  of  a  somewhat  peculiar  kind. 
The  6bre8  are  striated,  but  smaller  and  finer  than  those  of  voluntary  muscle,  and  its 
actioD  is  not  under  the  control  of  the  wUL 

All  mnscle,  oi  whatever  kind — and  other  forms  are  to  be  found  in  the  lower 
anim^la — £3  distinguished  by  a  remarkable  property,  which  is  peculiar  to  it,  and 
bdon^  to  it  only  as  a  living  structure  This  is  contractility,  or,  as  it  is  sometimea 
(though  mam  vaguely)  termed,  irritability.  Muscle  has,  when  stimulated,  the  power 
of  active  contraction,  of  approximating  its  ends,  of  becoming  shorter,  and  thus  it 
moves  the  parts,  as  the  bones,  to  which  it  is  attached.  When  a  muscle  thus  acts  or 
conteacts,  its  total  bulk  is  not  altered,  for  what  is  lost  in  length  is  gained  in  thic^- 
nesa,  so  that,  in  action,  it  swells  up  and  becomes  firmer.  This  change  will  be  at  onoe 
ondeistood  il,  while  the  for&4rm  is  being  bent,  the  ^nt  of  thetarm  above  its  middle 
is  grasped  by  the  other  hand.  The  lump  which  is  felt  is  the  substance  of  the  biceps 
mnscle  daring  its  contraction.  This  peculiar  property  of  contraction,  by  which  a 
muscle  may  be  shortened  about  one-third,  is  a  vital  one,  for  it  disappears  with  the 
life  of  the  muscle.  A  dead  muscle  is  rather  tough  and  somewhat  elastic,  but  no 
longer  irritable.  The  power  with  which  u  muscle  contracts  is  undoubtedly  very 
great,  but  it  is  not  easy  to  measure  it  precisely.  The  following  illustration  may 
suffice.  The  great  tendon  which  is  inserted  into  the  heel-bone,  the  so-called  Tendo 
Achitlis,  is  one  of  the  strongest  in  the  whole  body,  and  this  strength  is  owing  to  its 
physical  projterties.  When  removed  from  the  body,  it  has  sustained  a  weight  of 
2,000  lbs.,  yet  sometimes  by  the  sudden  action  of  the  muscles  of  the  calf,  to  which  it 
bnlonfia,  it  has  been  snapped  across. 

MiwoloH  may  be  excited  to  action  by  various  means.  In  the  living  body  they  are 
naturally  excited  throuj^  the  ner\-ous  system.  An  impulse  is  conveyed  along  a 
niirve  U»  a  muwle,  and  it  forthwith  contracts,  and  the  nerve  so  supplying  it  is  called, 
im  this  oc^iiint,  a  motor  nerve  But  a  muscle  may  be  excited  powerfully  to  contraot 
by  an  o|n(i,rii;  current.  When  a  living  muscle  is  removed  from  the  body,  it  maybe 
iiijiild  Ui  (Miiiirwft  \ty  various  mechanical  stimuli,  such  as  pinching  or  pricking ;  bat 
wliwri  ft  \Mn-lum  id  a  nmsole  is  thus  treated,  it  is  observed  that  the  contraction  doea 
not  irivolvn  Mm  wj„,in  ,„mK:lo,  but  only  the  part  that  is  stimulated,  and  perhaps  tb» 
HIt"*  ]rnM«iJUUly  wljjwimt  to  it  Powerful  chemical  agents  and  heat  will  produce 
Ilk'.  i.nVwrtii,  'f)i«  fMitfauiility  is  a  property  of  the  living  substance  of  muscle,  and 
U»i  luit  (/f  tttrtit/fuM/m,  ttr  tint  work  of  the  muscle,  involves  the  consumption  or  oxidi- 
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«tJ(Hi  of  a  pcwtion  of  its  tusue.  After  a  mascle  has  been  for  some  time  in  action, 
the  (Kodnots  of  the  necesmy  chemical  changes  may  be  collected.  A  definite  relation 
pxists  betveen  the  amount  of  work  done  and  the  amount  of  muaclo  transformed. 
Heat,  too,  is  evolved  during  muscular  action.  When  a  muscle  contracts,  its  tem- 
perature rises  a  degree  or  sa  During  the  active  contraction  of  a  muscle,  sound 
also  is  prodacedf  a  dull  rumbling  sound,  which  has  been  compared  to  that  of  distant 
eamage-wheela  And,  lastly,  during  contraction  changes  also  occur  in  the  electrical 
oondition  of  a  muscle,  but  the  nature  of  these  changes  is  not  as  yet  clearly  under- 
stood. 

Huades  are  not  highly  sensitive  structures  in  the  ordinary  acceptation  of  the 
term.  When  the  skin  is  divided,  far  more  pain  is  felt  than  when  a  muscle  is  cut, 
yet,  nevertheless,  the  ▼olantatT'  muscles  are  in  very  close  and  delicate  relation  with 
our  ooDBcaousness.  A  very  fine  perception  of  their  exact  state  and  degree  of  contrac- 
tion must  be  a  necessary  oondition  of  our  control  and  direction.  That  minute  ad- 
justment of  force  whioh  we  are  enabled  to  apply  to  any  desired  end  must  depend  on 
the  existence  of  what  has  been  called  a  muscular  sense.  It  is  through  this,  for  in- 
stiuoe,  that  we  are  able  to  appreciate  the  weight  of  a  body.  When  we  hold  anything 
ia  the  hand,  we  judge  how  heavy  it  is  by  the  degree  of  force  required  to  sustain  it, 
and  our  estimation  of  this  most  be  by  a  subtle  consciousness  of  muscular  effort 

It  is  probable  that  almost  all  onr  voluntary  actions  involve  the  contraction  of 
more  than  a  single  muscle,  oftentimes  of  very  many.  And  in  anatomy,  muscles  am 
classified  into  groups,  according  to  the  general  direction  in  which  they  act.  Thus, 
there  is  a  group  of  muscles  in  front  of  the  fore-arm  called  flexors,  which  act  upon  the 
hand  and  fingers,  and  another  group  behind,  their  natural  antagonists,  called  ex- 
tensors. Besides  these,  in  the  hand  itself,  there  are  nineteen  muscles  ;  in  the  sole  of 
the  foot  an  equal  number.  While  each  of  these  and  every  other  muscle  of  the  body 
has  some  action  peculiar  to  itself,  in  its  ordinary  work,  it  is,  no  doubt,  for  the  most 
put,  associated  with  others. 

This  harmonious  combination  of  groups  of  muscles  in  ^'arious  actions  is  accom- 
plished by  the  nervous  system,  and  in  relation  to  this,  it  is  interesting  to  note  thiit 
muscles  which  are  accustomed  to  act  together  are  often  siipplietl  by  branches  of  the 
same  nerve-tnink.  Much  depends,  therefore,  in  our  various  movements,  not  only  on 
our  power  to  direct  and  control  the  action  of  any  particular  muscle,  but  also  on  the 
jower  we  possess  of  combining  several  muscles  in  their  action  for  any  given  purpose. 
This  power  of  oo-ordination,  as  it  is  called,  is  very  greatly  strengthened  by  practice. 
Certain  movements  that  involve  the  combination  of  several  muscles  can,  at  first,  be 
accomplished  oiJy  with  considerable  difliculty,  but,  by  practice,  the  muscles  at  length 
get  into  tiie  habit  of  acting  together,  and  by-and-bye  it  may  become  almost  as  difficult 
to  disanoeiate  them. 

The  great  majority  of  the  mnscles  are  attached  to  levers  which  are  formed  by  the 
'mmb,  and  in  the  body  there  are  instances  of  each  kind.  The  movement  forward  and 
*»ckward  of  the  head  upon  the  spine,  as  in  nodding,  is  an  instance  of  the  first  kind 
of  lever.  The  fulcrum  between  the  weight  and  power  is  at  the  articulation  ;  th» 
»e^ht  is  the  head  and  face  in  fhmt,  and  the  power  the  muscles  at  the  back  of  tlio 
BM^    The  mnaeles  that  depress  the  lower  jaw  and  open  the  mouth  act  on  levers  of 
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tite  seoond  Idxid.  The  falcrom  is  behind,  at  the  joint,  tiie  pover  is  attached  in  fnHit, 
and  tbe  weight  or  resistance  lies  between  them.  The  action  of  the  hioqw  nnuole  on 
the  £x«-ann  is  an  obvious  instance  of  the  third  kind  of  lever.  Here  the  fokrom  is 
at  the  elbow-joint,  the  weight  at  the  hand,  with  whatever  may  be  in  it,  and  the 
power  between  the  two,  just  in  front  of  the  fulcrum. 

Mttscles  frequently  act  on  le\'er&  of  the  third  kind ;  that  is  to  say,  so  far  as 
power  is  oonoemed,  at  a  mechanical  disadvantage,  and  in  some  of  diese  instanoaa 
the  ycfwer  is  so  near  the  fulcrum,  and  the  weight  is  so  distant,  that  the  disadvantage 
must  obviously  be  very  great.  But  then  it  should  be  remembered  that  what  is  lost 
in  fcKce  is  gained  in  velocity,  so  that  here  is  no  evidence  of  wasteful  expenditure 
of  strength. 

Elastic  tissue  plays  an  important  part,  and  an  economical  one,  too,  in  certain 
movements,  and  this  simply  by  means  of  its  physical  property  of  elasticity,  which 
it  {jossesses  in  perfection.  This  elastic  tissue  is,  of  course^  pasave  until  either 
extended  or  compressed  by  some  force,  and  this  force  is  usually  muacolar  actioiit 
when,  as  the  force  is  remitted,  it  recoils  with  proportionate  power.  Thns,  its  use  is 
commonly  considered  in  relation  to  muscular  action.  It  may  either  assist  muscular 
action,  be  aocessoiy  to  it,  or  it  may  be  opposed,  acting  in  the  oontraiy  direction. 
Elastic  tissue  is  usually  rendered  active  by  stretching ;  sometimes,  howev^,  it  is 
compressed.  As  illustrations  of  these  several  modes  and  porpoaes  c^  action,  may  be 
mentioned  the  elastic  structures  connected  with  the  bodies  and  plates  of  the  hemes 
of  the  spine,  the  elastic  wall  of  the  arteries,  and,  above  all,  the  vocal  chwds. 

Furthermore,  structures  adapted  to  motion  are  so  provided  that  movement  shall 
occur  with  the  least  possible  amount  of  friction  or  loss  of  force.  As  already  stated, 
the  joints  are  lined  with  a  highly-poliahed  memlcarane,  and  provided  with  an 
unctuous  secretion  for  this  purpose.  Tendons  of  mnscles  also  play  in  sheaths  of 
similar  constmction,  and  so  glide  smoothly  on  each  other  without  friction  ;  and  the 
j^reat  organs  of  the  body  which  are  subjected  to  constant  movement,  the  heart, 
the  lungs,  the  stomach,  intestines,  and  other  abdominal  viscera,  and  even  the  spinal 
chord  and  brain — for  the  brain  has  distinct,  thou^  slight,  movements  dqaendent  on 
its  circulation — these  chief  organs  are  enabled  to  glide  without  friction  on  the  walls 
of  the  cavity  in  which  they  are  contained,  by  an  arrangement  similar  to  that  which 
prevails  in  the  joints.  The  delicate,  highly-polished  membrane  which  invests  them, 
uiul  which  is  continued  without  interruption  on  to  the  opposite  wall,  secretes  just 
rtwugh  of  a  wat«ry  fluid  to  keep  its  surfaces  moist  These  great  serous  membranes, 
iui  tliey  are  called,  engage  a  laige  share  of  the  attention  of  the  physician  and 
hurgwiii,  on  account  of  their  liability  to  disease  and  eepecioUy  to  Torious  fonua  of 
iniUinioatioa 

Oil*'  <if  the  chief  characters  of  man,  that  by  which  he  is  especially  distinguished 
U-nit  Mil  animals,  is  the  high  decree  of  development  of  his  Nervous  systeia.  This 
«f  Oi'ni,  which  in  some  form  or  another  may  be  detected  in  all  animals(  save  tbe 
»^»*-»t  awl  simplest,  appears  at  fiiBt,  of  course,  in  a  very  rudimentary  .amdition, 
Vtt\  ikU  ini\y  by  tracing  it  from  below  upward,  and  studying  the  suoceseive  step*  of 
/x   *-to\nUtm,  that  we  ore  enabled,  at  all  adequately,  to  interpret  iu  phyaiokigy 

'^  "ftlU  ■       >  .  . .  k. 
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In  etraoAire  tad  (aneUon  two  dinincfc  pvti  nuy  be  rwofiniBrU  in  the  ncmMw 
ijafem  ;  tlic  DcrVM^  whtcb  uv  ooniii  coni]Km«I  of  bimillrs  of  tibrra,  and  inaiw  of 
BcrrooA  nuitUir  called  centred,  wbidi.  in  additiuu  to  lilim.  cvnuin  erlU  wiUt  which 
lU  fiJbrm  »n  eonaoctad.  Hie  nervo  fll>n»,  wbiob  by  tbtsir  of^^rrgatiou  into  bundJe* 
torn  tlM  iMTVoa,  n«  companitiTaly  ntnplv  fttructuNa,  The/  arr  cuuiimmm'J  qI  au 
iliu«(  trunpannt,  aenu^aid  anbrtanoe,  onntAinwl  in  a  klieAtb.  The  «)-<sUed 
nenw-oelH  which  are  «umetuneR  rugoUr  utd  ■phenudiil  tn  Nttapc,  ■omtttnuB  naj 
ifTognkr,  with  branohmi$  proctssoK,  wv  cuiii|KMed,  too,  of  %  ttmcturelcm  nfaBtancB, 
•OOM*  ftirni  r>f  pmuipUuui.  Thfj  continuity  brtweun  tho  6brv»  and  oelbi  mt^y 
ntmrtiifMrti.  bufc  not  alwiya,  be  dudinotly  trzionl,  and  the  K»-u*nned  braswbe*  of  aoitta 
oC  the  oe>]U  an  probably  tbi?  nnuunii,  or  viidH,  of  tho  fibm  th  cooMMtion  with  t^Mi 
wlticb  hare  been  brokt'n  ofT.  Now,  the  prmcnco  oC  •gjpngationa  of  thani  oilk, 
l«  Ih*  fibc«8,  givM  u  '  I  liatiicier  Co  nonns  mlvtaito*  which  ihrnt  fbrlni  » 

or  Dtrrc  oontrc  .  uv  utrvou*  syaMn  toanla  of  tMTvc*,  whiah  an 

<«ly  &hn«L,  and  of  n*rvn  cvntna,  which  alwnvR  conuia,  h  Uk  ««ODtifel  purt,  nonv 
flaUa,  Owing  to  die  iinaaooe  of  U)«m  wUk  Antony  tlw  fifam^  nwve  ootto^  or 
paglia*  may  iwDalty  ht  at  fwcv  dittin^iiditHl  from  nerve  conla  by  thtirdhaps,  nd 
BOKtiiuva  by  the  aggregation  of  scvrral  oentm  into  one  moMB,  urgnoM  id  gnat  aiM 
«Mt  of  vCiU  grmtor  m^kortancA  may  be  fomitU.  TXiw.,  fui-  the  chief  «xanphau  the 
innnan  bnun  and  ipinal  cord  or*  oonstructrd. 

Now  laC  tia  glauoc  at  ths  noniititutiou  of  tlia  Nervotu  system. 
In  ono  of  ih«  viiapleit  fonnc  in  which  it  ap(wai«  in  eome  o£  the  Joweat  ■nimala, 
nf  a  ftioxln  |nui^ti«n,  ur  Cf-ntrc,  wiUi  iwn  conU,  not  vxtrrau^  uf  eaoh  of 
pwaM't  into  the  ^uiiUon.  wUtlti  tlto  oilier  i«  diKtiibut<^  to  diflowit  poru. 
The  too.  alfp  onward  iu  the  prognai  of  the  wtfvous  svhMd  is  that  the  oentmc 
an  npoatcrl,  lU"'  nf  cord*  p-  Tho  ^anglioa  ia 

DO  Jmgier  Kjltbir     >  i  lUioUwr  ai  v  mpetllioB  lAany 

•ppmr.  The  (fangiia*  as  they  tbua  b»oom«  nultiflieil.  rarr  in  thrir  p>wtitton  ;  they 
■n  «it2ittr  ngnlarly  plaerd,  an  in  a  betfUe,  or  irrvfrtdarly.  as  in  an  oyatcr.  Thii. 
ihair  ndativu  amniteuuuU  ia  of  little  or  no  importauce  to  ihrir  I'hyiiiolvgy. 
!(,  however,  nivut  be  mmrfced  tliat  wbtii  tlin  ctnittv-x  am  tliim  r^  <  they  nm 

footul  to  be  not  only  connocted  to  ourUs  which  an-  dulhbutnd  to  -. -  i  -^tii,  but 

nitt^  by  tneaOB  of  other  oovdi,  they  ««  oonneoiod,  in  moat  inmanoea,  diracUy  wflh 
«eh  ofcher.  Theie  latter  csoida,  wliivh  are  diiitinet  from  thoao  of  diKtnbutiun,  and 
_g<ifaliA  «  dinc«  ndation  between  diflenmt  gniiglb.  are  MlJed  oonimi«an». 

Hm  next  atep  in  wivancc-.  which  ia  tdnioet  coimMdmit  with  the  fiwumr,  in  that 
kin  .fangUa  manifatt  fondionit  dil&rent  fr«m  thoae  of  the  net ;  Uiey  haw 
'  or  epecuU  t^oea.  Tho  prinoipiJ  of  thaat  ■pedal  ganglia  are  tmmediictely 
with  tJic  orgnnA  of  ipecial  ncnw. 
ft  thcM  ■everai  |pu)(^t%  thai  vaiauaiily  diatributeiU  an  bnwgh*  into  still 
daww  KJaliM.  They  .oo«laMe»  m  ihat  ootepouid  ganglhl  nn  fomaad.  Thna,  a 
Mirraiu  uuuei,  «pf«rBntty>  limplft,  may  goniiali  of  anrveral  rraily  distinct  jjEOiiglia, 
vhida  haru  tiiai  bMooiab  UandwL  Tbu  phm  <tf  thie  cooleaoeoDiT  ia  Uniatifnllr  ahown 
io  Ua  MAinorphaaie  of  in*oatt>  Even  hrm  tb»  primary  gan^in  ar**  iLiU  connected 
"^r  by  0br«»  or  Wiiiiwiiti   m>  tliat,  whtitber  gan^^ia  an  viaibly  dnitinct  and 
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separate,  being  connected  only  by  long  commissures,  or  whether,  ooaleacing,  they  are 
brought  into  connection  by  shorter  oonmiissures,  is  not  a  difference  of  such  import 
as  it  might  at  first  sight  appear  to  be. 

Therefore,  in  man,  in  whom  the  nervous  system  is  found  to  be  most  hi|^y  de- 
veloped, we  trace,  in  a  remarkable  manner,  the  result  of  these  several  steps  of  pro- 
gress. Large,  hi^Uy-developed  nerve-centres — the  spinal  c(»4  and  brain — connected 
with  very  numerous  cords ;  in  their  nature  compound,  being  formed,  as  comparative 
anatomy  and  their  own  development  show,  by  the  coalescence,  more  or  less  complete, 
of  many  distinct  centres.  Some  of  these  are  endowed  with  special  offices.  And  witii 
all  this  evidence  of  an  advanced  state  of  development,  the  nervous  Systran,  in 
relatiou  to  the  several  functions  of  tiie  body,  rises  to  a  condition  of  supreme 
importance. 

The  spinal  cord,  lodged  in  the  spinal  canal,  forms  one  long  oontinnonsmass,  from 
the  sides  of  which  numerous  nerves  spring  in  regular  suooession.  Above,  it  termi- 
nates in  a  somewhat  expanded  portion,  called  the  medulla  oblongata.  This,  and, 
through  it,  the  spinal  cord  also,  is  connected  with  various  ganglia  situated  at  the 
base  of  the  skull,  and  these  are  surmounted  by  the  largest  masses  of  nerve  substance 
of  all,  the  brain  proper,  or  the  cerebral  lobes. 

It  may  be  mentioned  that,  in  each  of  these  several  centres,  two  kinds  of  nervous 
matter  may  be  rec(^;nised  veiy  easily  by  their  colour,  the  white  and  the  grey.  Hie 
white  consists  for  the  most  part  only  of  fibres,  but  the  grey  matter  is  composed  chiefly 
of  cells.  In  the  spinal  cord,  Uie  grey  matter  is  in  the  centre  surrounded  by  the 
white;  but  in  the  brain  the  grey  matter  is  found  on  the  sur&ce, where  it  is  arranged 
in  the  form  of  numerous  complex  folds,  which  are  called  convolutions. 

Now  the  cords,  the  anatomical  elements  of  which  are  fibres,  and  tiie  oentxee,  tlie 
anatomical  elements  of  which  are  cells,  differ  greatly  in  their  function. 

If  one  end  of  a  living  ner\'e-coTd  be  irritated,  an  impression  of  some  sort  is  con- 
veyed to  the  opposite  extremity.  Such  an  impression  is  sometimes  called  a  uaroos 
impulse  ;  but  what  happens  to  the  cord  we  do  not  know.  Like  tel^raph  wires,  the 
rvTves  do  not  betray  by  any  external  sign  that  news  is  speeding  along  them.  like 
UMse  wires,  in  order  to  be  fit  for  service,  they  must  be  entire  ;  and,  in  some  other 
rospiiwts,  the  tmnsmission  of  such  an  impulse  is  analogous  to  a  current  of  electricity, 
and  Vt  this  it  has  often  been  compared  ;  but  it  is  certainly  not  altogether  identical 
w'tCu  it,  for  it  differs  from  it  in  some  important  respects.  Some  form  of  molecalar 
'JuAutfAiiW  in  the  norve-fibre  is  assumed,  and  probably  upon  good  grounds,  ^le 
fitct,  h«>w«v«T,  in  (.-l««r  that  the  function  of  these  fibres  is  the  transmission  of  imprea- 
n'vHM.  TU*-  fi«rrv«'  centres  also,  and  this  by  virtue  of  the  fibres  they  contain,  caa 
oHidiu-t  uu\,rimvm*,  \nt  they  have  other  and  higher  offices  by  which  they  are 

Wbeu  au  iwjift-mvm  is  conveyed  by  a  nerve  to  a  nerve-centre,  tiiis  may  diq»OM 
«f  it  iii  f  nj-iz/un  ways.  It  may  reflect  it  Now  this  reflex  action  appears  to  be  tbe 
<-hi«f ;  il  o;rtaijilv  hm  imim  Um  most  fully  studied,  and  is  the  best  understood  of  th« 
fuuctious  t](  a  fUTve-oenifw,  By  reflex  action  is  meant  the  power  which  nerv*- 
oentrm  pmrntm of  rwai ving aivl  fierceiving  an  impression  brought  to  them  by  a nem 
from  mmiM  (Mrt,  luui,  iwtiM  rwult,  of  transmitting  an  impression  through  anotber 
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netre  to  some  other,  it  nuty  be  diitant,  part  Thus  an  impnlse  conducted  hy  nerves 
from  withont  inward,  reaches  a  centre,  and  by  that  centre,  as  the  result,  an  inipnlae 
is  sent  throuf^  other  nerves  which  conduct  it  from  within  outward.  So,  it  is  said, 
■n  impression  or  impulse  is  reflected  by  a  nerve-centre.  If,  for  a  familiar  instance, 
the  skin  be  pricked,  the  part  is  suddenly  withdrawn.  An  impression  is  conveyed 
fRHn  the  q>ot  injured  through  a  nerve  to  a  nerve^xntre,  and  hence  another  intpree- 
sion  is  sent  by  the  centre  through  another  nerve  tu  muscle,  which  then  contracts  and 
moves  the  part  away. 

But  although  in  this  instance,  of  counie,  i>ain  or  sensation  —or,  in  other  wonls, 
the  conscioasness  of  the  impression— is  concerned,  neither  senitation  nor,  still  less, 
any  idea,  is  neoeasaiy  to  Ihe  performance  of  a  reflex  act,  and  wh4*tlier  or  not  such 
states  shall  accompany  it  depends  on  the  centre  through  which  the  action  takes 
place.  There  can  be  no  doubt  that  those  reflex  actions  which  are  of  most  general 
oectuTence  are  accomplished  without  the  intervention  of  idea  or  consciousness, 
and  thesi^  the  simplest  form  of  reflex  action,  are  conveniently  distinguished  by  the 
term  ezcito-motor,  which  is  meant  to  imply  that  muscular  contraction,  or  some  other 
result,  is  the  efiect  of  a  simple  excitation  of  a  nerve-centre; 

Kumerous  actions  that  are  continually  oocurring  in  our  bodies,  and  in  those  of 
the  higher  animals,  aflbrd  examples  of  this  kind  c^  reflex  function.  Tlieso,  from 
their  very  nature,  being  unattended  by  consciousness  or  sensation,  escape  o1>serva- 
tion.  Without  entering  further  into  detail,  it  may  bo  said  tliat  the  contraction  of 
plain  or  unstriped  muscles  generally  is  thus  excited.  That  powerful  and  violent 
reflex  acta  may  occur  without  idea  or  consciousness  of  them  is  provml  in  innumerable 
cases  of  disease  and  accident,  where,  from  some  injury  to  a  portion  of  the  spinal  cord, 
the  communication  between  some  ports  of  the  body  and  the  higher  nervfvoentres  is 
cot  off.  In  these  parts,  the  most  lively  movements  will  often  occur,  and  these  are 
not  only  beyond  the  unfortunate  person's  control,  but  continue  without  the  least 
consciousness,  unattended  by  the  slightest  sensation.  That  any  given  movement  is 
adapted  to  a  particular  end  is  no  proof  tliat  it  is  not  the  result  of  simple  excito- 
motor  action.  It  must  not  be  assumed  that  the  obvious  adaptation  of  a  movement  to 
t  definite  purpose  is  in  itself  evidence  of  the  operation  of  will  or  the  intervention  of 
coDScionsness ;  for  a  passing  consideration  of  some  of  our  own  functions  will  at  once 
toffioe  to  refute  such  on  idetL  For  example,  what  movements  are  more  obviously 
ad^ited  to  a  definite  purpose  than  those  of  the  muscles  of  respiration  T  yet  we  know 
Ihat  neither  the  will  nor  even  consciousness  is  necessarily  concerned  in  them,  for 
they  work  efficiently  during  the  profoundest  sleep. 

But  next  there  are  actions  of  a  reflex  character  which  proiluce  sensation, 
invdve  consciousness,  but  which  are  nevertheless  involuntary,  not  only  occurring 
independently  of  the  will,  but  often  in  direct  opposition  to  it.  Of  those  actions, 
vhich  are  conveniently  termed  sensori-motor,  there  are  in  ourselves  some  striking 
namples.  An  excellent  illustration  may  be  witnessed  in  the  movements  and 
-  laughter  excited  by  tickling.  Here  very  unequivocal  sensations  are  produced. 
^e  are  fully  conacious  of  the  impressions,  and  we  struggle  and  laugh  involuntarily, 
eren  in  spite  of  the  wiU.  Coughing,  again,  is  usually  another  act  of  the  same  kind, 
ud  many  more  might  be  mentioned. 
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Nov,  a  qnesdoa  otunes  in  here  that  is  too  intereeting  to  be  pat  aside  in  siienoa 
Wbj  are  certain  acta  thus  attended  hy  sensation  1  Whjr,  unlike  ibe  former  ones, 
do  tli^  invvrive  cunscionsneas  f    More  Uian  one  beneficent  pnipose  is  thus  attained. 

Dai^er  is  hereby  avoided.  For  extunple  :  if  some  irritating  gas  or  vapour  be 
drawn  into  die  oommenoement  of  the  air  passages,  we  at  once,  by  the  sensation  it 
{Kiidaoea,  reoognise  its  presence,  become  conscious  of  the  evil,  and  forthwith  adopt 
means  t«  got  rid  of  it  The  very  unpleasant  subsequent  effects  of  the  injudicious 
apj:4ieation  of  irritant  substances  to  the  nostrils  during  faintness  or  insensibility  is 
;nat  a  hint  of  what  might  otherwise  occur.  Hence  an  all- wise  design  of  pain,  by 
which  we  are  warned  of  the  advent  of  mischief,  of  the  stealthy  progress  of  disease 
in  time  either  to  adopt  measures  to  avert  it  or  to  prepare  to  meet  its  consequences. 

Again,  throu^  sensation  and  consciousness  our  daily  and  hourly  acts  are 
sovrees  of  pleasure ;  acts,  be  it  observed,  which  are  necessary  to  life  and  health- 
Tluu,  when  food  is  required  we  become  sensible  of  the  want,  and  its  proper  supply 
aflbsds  enjoyment. 

But  hungOT  and  thirst,  although  distinctly  sensations,  are  yet  in  a  measure 
piwuliar.  Tbey  are  produced  through  particular  nerves,  and  more  or  less  localised 
TO  the  region  of  the  stomach  and  throat,  and  are  suggestive  o£  particular  ideas. 
TiMre  are  other  and  still  further  modifications  of  common  sensation.  The  sense  of 
vmeh  is  closely  akin  to  it,  yet  not  identical,  for  in  the  skin,  over  the  whole  area  <^ 
whkii  the  sense  of  touch  [Mainly  exists,  there  is  by  no  means  in  every  part  a  direct 
roktaon  between  ordinary  sensibility  and  the  sense  of  touch.  The  sense  of  touch  is 
n^firislly  acut«,  far  instance,  about  the  tips  of  the  fingers,  but  other  parts  of  the 
easiwXf  as  the  eyelids,  are  more  sensitive  to  pain.  Mcreover,  anatomy  discovers  in 
trb«  MohatJinrc  <rf'  the  skin  certain  conical  stmcturee,  called  papille,  connected  with 
tut  «xtntnities  of  nerves  iHiose  function  is  clearly  the  sense  of  toudL  But  it 
uMnUd  be  obaerred  that  the  evidence  derived  from  handling  various  bodies  is  not 
Moidy  dwf  &>  the  sense  of  touch.  It  is  usually  assisted  by  movement  and  by 
fjnsMmnr :  in  oth^r  words,  by  sensations  derived  from  muscular  actions. 

Is  tact^  MUMition  is  stiU  more  highly  specialised,  but  between  taste  and  touch 
ii«  aurapt  licte  of  demarcation  a{^)eaTS.  The  papillea  of  tiie  tongue  are  formed  after 
Uf>f  £wdjioti  oi  the  pspiile  of  the  skin ;  they  are  more  highly-developed  stmctares  of 
iVf  wKu^  kind,  and  the  tip  of  the  tongue  is  the  most  delicate  instrament  of  touch  of 
Vi^  •m'w^.H  i^Aj.  The  sense  of  smell  is  closely  allied  to  that  of  taste,  but  differs 
i-'rt.  it  'vjiixvs^*:h  as  while  the  nerves  of  taste  are  conductors  of  ordinary  sensation, 
T-A  v/^:jk^  .--•TV*;  of  sm«fll,  like  those  of  si^t  and  sound,  conveys  only  an  impression 
•A  k  )^ri.  jv  kiiuL  The  reflex  act  of  sneezing,  however,  is  provoked  through  nerves 
'A  <ffa:3t^r.  vfr,jmtio:i.  Then,  finally,  Uiere  are  those  forms  of  sensation  which  are 
f^u^fWi'Jhi .}  *skiM  hjj^cial ;  the  special  senses  of  sight  and  hearing.  In  either  case 
u«(9>r  tt*^  i^^xki  titrre  structures,  the  essential  part  of  an  elaborate  apparatus, 
wvfjs.  t^pxf*:  iwj/nxaana,  and  these  are  conveyed  by  certain  nerves  to  special 
'>-bV<9»,  «;>T*:  »vii  impressions  are  recognised  in  the  one  case  as  light  and  in  the 
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f>M«U7<  *-Mff*r  am  ifiiprossions  which  not  only  produce  sensation  and  consdouaneas, 
:  irjMfe  ^»  lA^A  farther,  and  excite  ideas,  and,  as  the  result  of  these,  certain  acts 
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are  parfonned,  for  the  most  part,  in  obedience  to  the  will  Theee  Tolimtaty  acta 
that  involTe  ideaa  have  been  oonnniently  tenned,  in  oontradistinction  to  the  others, 
ideo^notor  actioiu. 

All  thflBB  teima,  it  will  be  obeerred,  assame  motion  to  be  the  outcome  of  the 
nAex  act«  and  in  tmth  this  is  nraaily  the  most  obrions  <me.  Yet  the  result  need  not 
alwmjs  be  expressed  in  muacolar  movement.  For  instance,  when  food  ia  introduced 
into  the  mouth,  salira  flows.  This  is  the  remit  of  reflex  action.  An  impression  is 
Bade  \jj  food  <»  the  nerves  of  the  tongae  and  other  jMrta ;  this  is  conreyed  by 
them  to  certain  oentoes,  which  reflect  it,  throagh  other  nerres,  to  the  salivary 
glands,  and  so  they  are  Btimolated  to  secrete.  It  will  be  seen  that  reflex  action  in 
any  of  ita  forms  involves  IJm  transference  of  impressions  by  nerves  in  opposite 
direetioDS.  An  impulse  is,  first  of  all,  conveyed  by  one  nerve  from  without  inward, 
oentzq>etally,  and  tiien  an  impulse  is  conveyed  by  another  nerve  from  within 
outward,  oentrilugally.  Henoe,  tiw  nerves  thnuaelves  are  usually  divided  into 
sensitive  and  motor  ones.  But  these  terms  are  objectionable  in  more  than  one  way. 
In  the  first  place,  as  we  have  seen,  sensation  need  not  always  be  concerned,  and  the 
result  of  the  act  may  not  be  motion,  at  least  in  the  ordinary  sense.  But  no  other 
tarns  hitherto  suggested  are  wlu^ly  free  from  objection,  and  these  may,  for  the 
present,  be  usdully  retained. 

The  next  question  is,  Through  which  centres  are  these  several  kinds  of  reflex 
actions  aooomplisfaed  % 

The  spinal  cord  and  the  mednlla  oblongata,  which,  as  already  stated,  is  a 
omtinnation  of  the  cord,  and  corresponds  to  the  reet  of  it  in  the  character  of  its 
foneticms,  is  the  centre  of  the  simpiest  form  of  reflex  action — excito-motor. 

For,  if  the  communication  betwe«i  the  cord  and  the  centres  above  it  be 
interrupted  so  that  any  impressions  which  reach  the  cord  can  be  no  longer  conducted 
throng  it  to  them,  then  they  are  not  felt  Tlie .  person  is  now  not  conscious  of 
them.  But,  still  acting  on  the  cord  below  on  n  centre,  powerful  reflex  movements 
may  be  produced,  that  are  therefore  simply  excito-motor. 

The  surpaasing  importance  of  the  medulla  oblongata  as  n  nen'e  centre  in  due  to 
tbe  fact  that  it  contains  the  ganglia,  which  are  connected  with  the  acts  of  respiration 
and  deglutition ;  upon  the  int^rity  of  these  centres  the  vital  function  of  respirati«jn 
depends.  The  medulla  oblongata,  like  tbe  rest  of  the  cord,  is  always  more  or  leas 
active.  Its  complete  and  prolonged  repose  would  obviously  be  iiicomjiiitiliK> 
with  life. 

There  can  be  no  doubt  that  it  is  the  office  of  certain  centres  alw^T  the  spinal 
cord  and  medulla  oblongata  to  produce  sensationK,  and  to  them  impressions  must  be 
conveyed  in  order  that  they  may  be  felt  or  perceived  by  the  mind  ;  and  it  has  l>een 
T«Ddered  hi^ly  probable  that  certain  centres  which  lie  at  the  base  of  the  brain 
premier— tiiat  is,  betweeen  the  medulla  oblongata  and  the  cerebral  lobes — and  with 
some  of  which  the  nerves  of  special  sense  are  connected,  at  those  of  sight  hearing, 
nnell,  and  taste,  are  ^e  centres  of  sensations  of  various  kinds,  and  of  sensori-motor 
ftctiooi,  constituting  collectively  what  may  be  called  the  sonfiorium. 

Acts  which  are  properly  called  instinctive  are  essentially  of  this  nature.      The 
P*mly  instinctive  acts  cannot  be  said  to  be  the  result  of  reason.     There  is  no  evi- 
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deuce  in  them  of  the  neceeaary  interrention  of  ideas.  It  cannot,  for  example,  be 
contended  that,  on  the  part  of  an  insect  in  some  of  its  most  wonderful  acts — say,  of 
a  bee  in  the  construction  of  its  cell,  or  of  an  ant  in  the  storing  of  its  food — thca^  is 
an  intentional  adaptation  of  means  to  ends,  founded  on  definite  ideas  of  the  nature 
of  both  ;  in  other  words,  a  calculation  of  consequences  But  this  tempting  subject 
cannot  be  further  discussed  hera 

When  impressions  are  oonveyed  beyond  the  centres  just  alluded  to,  still  farther 
upward,  to  the  cerebral  lobes  or  hemispheres,  results  of  another  order  are  produced. 
Ideas  arise,  and  hence  the  various  intellectual  functions  and  conseqarait  acts,  which 
have  therefore  been  termed  ideo-motor,  or,  because  of  the  will,  voluntary. 

It  may  be  mentioned  here  that  there  is  good  reason  to  believe  that  impreesions 
from  without  can  only  act  on  the  cerebral  hemispheres  through  the  intervention  of 
the  sensorium,  whilst,  in  like  manner,  acts  resulting  from  the  exercise  of  the  will 
can  only  be  effected  through  the  sensorial  centres  to  which  an  impulse  is  sent  from 
the  hemispheres  above. 

Undemeatii  the  back  part  of  the  bnun  proper  there  is  a  considerable  mass  of 
nerve-substance,  called  the  cerebellum,  or  little  brain.  Of  this,  it  must  suffice  to  say 
that  weight  of  evidence  inclines  to  show  that  the  greater  portion  of  it  is  engaged  in 
the  co-ordination  of  muscular  movements. 

It  is  well  known  that  if  an  impression  be  made  upon  a  sensitive  nerve  in  its 
course^  the  sensorium,  perceiving  that  impression,  refers  it,  not  to  the  part  of  the 
nerve  which  is  excited,  but  rather  to  its  periphery,  to  the  part  to  which  those  fibres 
that  have  been  impressed  are  distributed.  A  &miliar  illustration  of  this  is  presented 
in  the  case  of  the  ulnar  nerve,  at  the  elbow.  When  this  nerve,  popularly  called 
the  "  funny  bone,"  is  there  struck,  pain  is  felt,  not  so  much  at  die  elbow  as  in 
the  last  two  fingers,  the  parts  to  which  the  fibres  are  principally  distribnted. 
And  so,  again,  is  to  be  explained  the  well-known  fact,  that  for  years  after  a  limb  has 
been  amputated,  the  person  will  be  conscious  of  sensations  in  the  hand  or  foot  whidi 
was  removed,  when  from  any  cause  the  nerves  in  the  stump  are  excited.  Now  this 
applies  to  an  impression  made  upon  any  part  of  a  nerve,  even  to  its  termination  in 
a  nerve-oentre.  If  the  central  extremity  of  a  nerve  be  impressed,  still  tiie  impreB> 
sion  is  referred  by  the  conscious  mind  to  the  distal  extremity — to  its  peripheiy. 

This  tact  affords  a  key  to  the  interpretation  of  what  are  called  subjective  sensa- 
tiona.  If  the  central  extremity  of  a  nerve  be  excited,  the  impression  is  referred  to  the 
peripheiy,  and  we  naturally  believe  that  the  part  to  which  the  sensation  is  referred 
must  be  the  one  which  is  impressed.  Thus,  if  a  ray  of  light  fall  upon  the  retina,  the 
jieriphery  of  the  optic  nerve,  it  is  forthwith  conducted  to  the  optic  ganglia  in  the 
HeTisriritim,  and  there  recognised.  But  if  the  central  extremity  of  the  optic  nerve  in 
%hn  nt^iHffrmm  tte  excited,  the  conscious  mind  still  refeis  the  impression  to  the  peri- 
(•h*ff  vh'ich  nnjircMion,  by  the  way,  is  always  that  of  light;  for  any  impresai<m,of 
»}^A:'f>f  ttntutt*,  fnmle  upon  the  optic  nerve  is  |»erceived  only  as  light,  no  nerve-fibre 
»*j.i*/,t.n  }/,  pfMKtmn  thn  iiro|»orty  of  transmitting  or  evoking  more  than  one  kind  of 
iujjM'..*-i//t>  'tttim  in,  t.|i«mf(ire,  what  is  called  a  subjective  sensation.  An  impreasioB 
>«  ;y,«>u  iiti.h'th,  mtt\  \hn  naiiio  eff(*ct  is  pro<luce<l  on  the  sensorium  as  if  the  impres- 
u/tn  hwi  w/w^.  hf,u,  wlllHHit,    The  sensorium  itself  cannot  draw  the  distinction.    It 
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most  be  effected  by  the  mind  reasoning  bj  the  aid  of  collateral  circomstanoes.  Thus, 
the  Tision  of  the  dogger  was  a  subjective  sensatiou  in  the  troubled  brain  of  llacbeth 
— "a  dagger  of  the  mind." 

It  has  been  already  mentioned,  in  reference  to  the  function  of  the  spinal  conl, 
that  a  ner\'e-centre  may  conduct  imprestiiona  like  a  uen'e,  and,  either  with  or  with- 
out itself  dealing  with  them  as  a  centre,  may  tranamit  them  to  other  centres  beyond. 
Out  of  this  fact,  in  connection  with  the  preceding  one,  some  curious  conditions  arise. 
Suppose  some  nerve  be  excited,  the  impression  will  be  conducted  to  a  centre,  and 
from  this  centre  or  portion  of  a  centre  at  which  it  first  arrives,  it  may  be  transferred 
to  some  other  centre  or  portion  of  a  centre,  where  the  central  extremities  of  other 
oerres,  which  are  distributed  to  other  parts,  terminate,  and  tlieso  being  tlius  excited, 
the  impression  is  referred  by  the  conscious  mind,  according  to  the  law  just  mentioned, 
to  their  periphery,  to  the  part  to  which  they  are  distributed,  and  thus  an  impn*s8ion 
arising  in  one  part  of  the  body  may  be  referred  in  this  way  to  another  part  This  is 
the  explanation  of  the  circumstance  with  which  surgeons  are  fkmiliar  ;  that,  at  the 
ooimnencement  of  disease  of  the  hip-joint,  pain  is  oftentimes  felt  by  the  patient  in 
the  knee.  So,  in  the  same  way,  disease  in  one  tooth  may  provoke  pain  in  another, 
and  it  has  sometimes  led  to  the  unpleasant  mistake  of  extracting  the  wrong  tootL 

Again,  it  appears  that  some  ner^c-centres  can  exercise  a  i-estraining  influence 
orer  others,  holding,  as  it  were,  their  action  in  check.  Tlie  brain,  for  instance,  seems 
ftble,  in  certain  cases,  to  exert  this  inhibitory  influence,  as  it  has  been  called,  over 
the  reflex  action  of  the  spinal  cord. 

And  closely  allied  to  this  power  is  probably  that  through  which  numerous  im- 
pressions of  various  kinds  that  reach  the  centi-es  produce  no  sensible  result 

One  further  question  of  gi-eat  importance  must  be  asked  in  referenco  to  tlie  func- 
ti<His  of  these  nerve-centres.    In  wliat  has  hitherto  btien  said  of  them,  they  have  been 
described  as  acting  in  response  to  some  impulse  received  or  impression  conveyed  to 
them  from  without      Can  they  act  independently  of  this  t     At  tirst  sight  it  would 
appear  to  be  very  easy  to  answer  in  the  affirmative,  but  the  question  is  beset  witli 
difficulty.    In  certain  cases,  the  spinal  cord  would  seem  to  excite  the  contraction  of 
muscles  as  an  original  act,  but  there  is  strong  evidenct;  to  suggest  the  fallacy  of  sucli 
observations,  and  much  to  show  that  its  natural  mode  of  action  is  reflex.      For  the 
medulla  oblongata,  again, — which,  as  already  mentioned,  contains  the  centre  of  respi- 
ration,— there  is  some  evidence  in  8up|)ort  of  the  riew  that,  independently  of  any 
impression  from  the  lungs,  it  can  originate  impulses  which  provoke  Uie  respiratorj' 
act.     And  at  present  this  is  current  doctrine.     So,  again,  the  general  belief  is  in 
favour  of  this  so-called  automatic  action  of  the  higher  nerve-centres.    Certainly,  as 
we  go  higher,  the  evidence  accumulates  in  favour  of  independent  action  ;  at  all 
events,  of  action  independent  of  any  immediately  preceding  impulse  from  without 
Bat  then  the  question  comes  in  with  especial  force  here — How  far  are  these  higher 
centres  capable  of  storing  impressions  thoy  receive,  and  of  using  them  in  the  dis- 
charge of  function,  after  an  interval  more  or  less  prolonged  1     Such  a  suggestion  in 
not  altogether  opposed  to  evidenca     The  simplest  form  of  reflex  act  consumes  more 
time  than  does  mere  conduction,  and  many  of  the  higher  or  more  complex  forms  of 
reflex  action  involve  a  more  elaborate  circuit  than  the  lower.    It  nteds  hardly  to  be 
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tiAdriA  that  in  the  fanun  ttulf,  and  in  thr  operations  of  the  mind,  this  and  almost  all , 
dttfimiltiea  that  beset  tltv  invRKti^mtion  reach  their  climax  ;  and  it  \n  here  (opeciallyj 
far  more  easy  to  urge  valid  objections  to  any  view  aet  forth  than  to  ndvancA  a 

.4)n  6rm  and  secarc  ground. 

One  fact,  howovcr,  yet  unnoticed,  seems  tolerably  clear.     Thow:  gn^it  ne 
centres  are  RyramntricaL     By  a  longitudinal  section  they  may  be  divided  into  two 
equal  and  fdmilar  portiona     But  farther  than  this  ;  the  fiwjts  of  corajiariitivc-  oimtoray,  J 

'Wid  Uieir  own  plan  of  develojiment,  go  to  show  that  each  really  consists  of  two 
portions,  or  of  a  right  and  left  ganglion,  which  subsequently  become  moiv  or  Ims 
blffltdwl  together.     Even  in  the  ajiinal   cord   evidence   of  tlua   umingemfut   Ktill 

,jK>nrijrta  in  the  form  of  two  grooves,  or  fiasuroa,  in  the  mesial  line,  one  in  front  and; 

Vnoiher  beltind.  These  nev^y  ineot,  so  that  the  halves  of  the  cord  are  oonuecto4j 
her  only  by  a  thin  strip  of  nerve-flobHtanoo.  Higher  up,  the  two  [lortions] 
10  irlill  more  distinct,  and  the  grey  momes  on  uitiier  side  are  connected  only  )^i 
iIb  of  wliite  6brRS.  In  the  brain,  the  cerebral  lobes,  or  hemiRpheJW,  as  tbfyj 
are  oft^n  called,  are  quite  distinct,  and  their  opposed  suHaceg  are  not  even  ini 
contact,  and  at  their  baao  only  they  are  conncctei!  by  a  layer  of  white  fibns.  Tfaospj 
tiic  brain  is  double,  although  the  mind  in  single,  and  if  it  Ije  n&suriK-d,  oa  it  ^'n>'raI1y 
is  ii|ton  strong  gronnds,  that  the  funr'tions  of  the  two  halves  for  the  most  partj 
correspond,  then  it  must  fbllow  that  they  work  in  perfect  harmony.  As,  fc 
iiutance,  wit}i  the  sense  of  sght,  although  wo  have  two  eyes,  we  see  objects  singly  ;1 
so  with  thought,  although  we  have  really  two  brains,  there  is  during  health  nai 
sign  of  discord  or  coiiftision.  Tliis  harmonious  action  is  referred  to  tho  bands  wliioh 
unite  Uie  lateral  masses  of  gangKa,  an<I  which  are  tliereforo  called  commissures. 

The  bnin  and  spinal  cord,  with  the  numerous  nerves  that  enter  into  or  msam 
from  them,   constitntc  what  is   called    the  cen.'bro-spinal  system,  because  there 
another  much  sroaller  tiystom,  calletl  the  sympathetic,  which,  however,  communi-' 
catefl  freely  with  the  first     The  fTmpathetie  system  conidsta  of  a  eertes  of  suiuU 
centreo,  or  ganglia,  situate  on  either  side  in  front  of  the  spinal  column,  varying  in 
siu  and  shape  between  an  oat  and   an  almond,  from  which  spring  very  fine  And] 
doUcttte  nerves,  whose  princi^jal  destination  is  the  musc-uUr  tissue  of  the  wurttler] 
aH«nes,   the  contraction  of  which  they  control,  and   thtu  regulate  their  calibru. 
Hence,  tliese  are  ti»rmed  vaso-motor  nerves. 

80,  then,  speaking  of  the  brain  and  SjitTud  ronl,  it  ap]>ears  that  tiie  spinal  cord 
not  ntorely  a  conductor,  or  channel,  througlt  which  impressions  from  witltout  [lass 
iho  higher  nerve-oentres.  and  from  within  from  the  higher  ner\'e-centrefl  to  variot 
porta  of  the  body,  but  that  it  is  it«elf  the  centre  of  tliat  form  of  r^^ejc  action  whi( 
ii  eallMl  excitn  motor  ;  and  tliat  tlie  bnun,  commonly  so  called,  which  includes  w 
only  tho  cerrbnd  lotxis  but  other  centres  beneath  them,  that  the  brain  is  the  orgaa 
of  conscioiiniess  and  intelligence,  of  the  emotions  and   passions,  of  Ideas,  of  tie, 
inttilloctual  faculties — in  a  word,  of  the  mind. 

Yet,  with  miiny.  th*Tp  is  still  a  strong — if  not  strange — n'pugnancc  to  tb 
admiasion  tiint  mind  holiln  (lie  same  relation  to  brain  as  fuuctdon  hnldn  !<>  stnicttn 
(tlsewbere.  Many  alirink  from  the  conclusion  as  if  !t  involved  something  dangorot 
or  hnproper.     Why  T    Perhaps  chieBy  becatue  of  the  confusion  which  cxista  in  tht 


in  fd  mind  uicl  loal,  a  «onfu«ioa  which  hu  klws)^  pswruJed.  r v«n  to  Bnob 
■I  tstbmx.  tbttt  bjr  the  bast  known  authore  the  cetuui  uiud  and  aMtl  a|i|»aar  to  bo 
to^Uojed  indidurcucly.  * 

And  be&ce  it  hu  ariwu  thai  whcu  Ui«  mind  ln  spoktn  o(  th«  aoal,  or  apin^  bi 
unnwd  to  ba  includod,  and  tlit>i)  tho  tfirible  chorKe  of  matarialiim  i«  harlod  at 
thoae  arho  regard  Uue>  luiiui  u  a  fuai:tion  of  Uw  bmiti ;  uay.  ao  deeply  rootMl  and 
»idvljr  apnmd  !■  tlio  coufaaion,  that  eveu  whan  th^^  diatiitctiou  has  be«u  dniwu  it  haa 
bMzi  reooguisedf  and  [taaidoii  and  prejudice  hare  too  ofUn  usurpod  Ui«  place 
[eridenoe  ami  reaaoiL 

A  qnntion  o£  thi«  nature,  bou  •  l>v  astllfld  hy  iaUiitton  or  fndii^ 

9  rhetoric,  or  by  an/  appoal  to  iki-  ■   ur  dntna.      Ltko  avar^  atbar  <rf 

kiml,  if  it  bu  a  It^^itiniate  lubjcvt  <^  anqairy  at  aU.  it  must  b«  detanuined  i/y 
It  ia  not  what  wo  Uiiuk  it  ouf^ht  to  bt;,  btti  what  we  can  daoover  it  to  ba. 

Xltia  jmkituy  uf  roaeareh  anil  haato  to  dauouoco  avidaan^  not  on  ita  lacriu  tot 
tiecwMP  oi  ibi  aauiuMi  t««lonciaa,  aoivly  auggaata  but  a  flMhli'  faith  in  thtt  irutha 
v&kk  are  supposed  to  be  uaailed.  We  my  amuatd  tradraejr,  for  what  aril  U  may 
IciDd  iiea  in  it  boyond  Che  diaturfaauoe  of  pneDHeatTad  ideas  I  Is  the  ooDo^rtkm  of 
UU  nmiiy  annoblad  hy  the  hypothcaia  of  a  ritnl  prittctple  t  Oan  any  evUsAoe  of  Uio 
ad|pn  oC  man  tonah  tha  queition  of  hii  drsiiny )  U  tbn  mtnd  lass  a  Cm*  or  a  font ; 
«•  ita  powon  iesscnud ;  or,  if  yon  will,  is  ila  raprmuacy  challanyad  if  it  ia 
daMSStntad  to  ba  the  fttnotion  of  the  brain  I  If  thamiwl,  or  th*  intaUoctoal  p«rt 
of  nao,  u  distingttiahed  from  the  soul,  or  the  spiritual  part,  tbo  objactioo  orgvd  in 
ths  tarm  matarialwa  losm  all  ila  foroa. 

Bat  it  has  beeu  said  that  the  soul  and  the  mind  are  not  distinct.  Yet,  howvfar 
dtfiiMit  or  iinpoanbUt  it  may  bo  to  dvfitir  than,  to  undnrstond  either,  or  to  disentangle 
the  one  from  the  othvr  iu  titdr  oprratiaDs  still  in  their  Mseatial  nature  l4i|y 
tanaat  b«  the  muuo.  It  ia  oot  always  essy  to  avoiil  the  mnfttitton,  or  to  study  tham 
ttfrnri,  becausQ  they  hsbitnally  work  together  and  mutually  iufluenoe  and  rasflt  on 
aMh  otiier.  But  union  in  not  ideutity.  and  tUeir  coubinat«m  ia  one  being  does 
not  prova  that  tbey  are  evou  allied.     At  alt  evonts*  in  oommoa  iDtereouxae,  the 

*■  TliB>,  ia  oos  at  bk  M»]r>,  A^bon  a^y— 

'I  sNafAs  thfl  bueun  ttiut  witltoat  sdaesUon  Vka  auiU«  In  tlw  qawry,  wUob  ibtnri  noivp  i>r  ita 
taaaliai  tin  tbs  •kfll  of  ths  pslbhv  Mebca  oat  Ihs  «uloBn,  nmkm  tiw  mrfaM  ddnr.  u»l 
I  snay  nr— axaiwl  cIoikI,  vpot  mmI  vris  «h«t  nuu  thRrafh  tka  bodj  of  it,   Edneation,  mtur  Uia 
aa»  aawiMr,  wImh  it  wotfo  upcm  s  noliV  Mtnd."  Ac. 
AsatB,  ItofkB  wrtlM- 

"  Od  ft  mrlew  of  &1I  Uiat  hw  bets  mU  of  Uia  «fTt:<;U  m  wmtt  u  tb«  Miw  «f  both.  U  wiU  appasr 
iWl  Uu  aabluno  huI  tmattful  ore  hnill  on  imaciiAe*  yrrj  iliir«nfil,  ami  lli»t  UiMr  aJlMitkiiu  an  fca 
tftteral:  UMBvsShMlcmir  for  (U  huii.  whieb,  wtM'i  il  ia  >no>lii«<l,  oanara  ibat  aHMHian  lb  tbo 
«M  aUflh  1  Mra  wBsd  aaloniahnifiit :  \\f  licAUtiful  i>  fuutulnl  oii  men  fioaltiva  plaaur^  MkdaxdfaM 
_tott«MM/<hal  f*eUt««U«b  tamllcd  lure." 

"  Kloituvupr  din  $ovi,  aims  cbwma  tba  aanae.'* — Jfi/toq. 

sadsr  the  vorda  mind  otul  amJ  [a  Johaaon't  EXotioosiy.    Bal  bli 

^lliaPSDA  SMBMki  — 

"Mad.— Tbft  brt«IHgacil  powtT." 

"  Boal  ~T1iB  bniiiatcti»1  muI  iiuiuortftl  i^ril  of  man." 

-;  ■tilt  f urtbar  uuir«uftl  by  tba  word  «|Hrtf,  whUi  bad*l«>, 
1   b;  writen    of    autbfritjr,  tametfaDea  for  tb«  oiIehI,    nr 
RuineUuM  iur  Uia  umL— ^StP,  f.ff^  IdShsn*!  ttletioaarT — Spirit 
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4|iitiocu«xi  is  practic&lly  assumed.  For  example,  ve  diatingiuBh  betfween  the  moral 
waA  inteUectaal  qualities  of  a  man ;  between  a  clever  and  a  good,  or  a  stajnd  anil 
a  wicked  man.  Thus,  in  a  vague  soit  of  way,  the  difference  is  accepted,  akd  how 
far  it  may  be  practicable  to  define  it  more  sharply  and  accurately  need  not  be 
floowlered  here.  But  that  it  cannot  be  defined  is  no  proof  whatever  that  it  does 
MOt  exiat  No  one  contends  that  mind  and  body  are  the  same>  yet  how  often,  even 
bere,  in  attempting  the  analysis,  do  we  pass  into  confusion  T  How  difficult,  nay, 
iapracticable,  is  it,  in  many  instances,  to  distinguish  the  operation  of  one  from  the 
other,  even  here  where  the  problem  offers  conditions  far  more  &voarabIe  to  saooesB  I 
Xo  wonder,  then,  that  the  spiritual  should  be  confounded  with  the  intellecioal 
put  of  man.  Yet,  although  they  work  and  are,  so  to  say,  blended  t(^;ether,  the 
phenomena  they  present  to  us  can  be  explained  only  by  the  &ct  that  they  are  not 
one  and  the  same.  Do  the  moral  and  intellectual  qualities  of  a  man  go  together  t 
On  the  contrary,  do  we  not  often  observe  in  the  same  individual  an  alnuist  complete 
abaence  of  one,  and  the  highest  degree  of  development  of  the  otherl  How  can  this 
be  accounted  for,  except  on  the  assumption  that  they  are,  in  their  nature,  diftrentt 

Again,  in  what  are  strictly  qualities  of  mind,  men  and  animals  differ,  not  in  kinl, 
bat  in  d^re&  There  are  the  same  Acuities,  although  most  variously  developed 
There  is,  at  least  in  the  case  of  the  higher  animals,  the  same  combination  of  instinat 
and  reeflon,  although  in  relative  proportion,  in  some  instances,  reversed.  Bat  only 
in  roan  is  superadded  the  moral  sense,  that  which  brings  him  into  relation  with 
tliingH  which  transcend  his  senses  ;  which  are  above  and  beyond  them. 

Thenifont,  insisting  on  this  distinction,  and  regarding  the  soul  or  spirit  as  out  of 
the  reach  of  this  enquiry,  and  speaking  of  the  mind  as  the  gum  of  the  intellectual 
fiunilties  (for,  to  avoid  still  further  confusion,  the  passions  and  emotions  are  here  left 
oat  of  consideration),  using  the  word  mind  in  a  strict  and  limited  sense,  then  there 
are  no  grounds  whatever  for  assuming  the  mind  to  be  a  principle,  or  whatever  else 
it  may  be  called,  merely  resident  in  or  connected  with  structure  in  any  special  or 
peculiar  way,  any  more  than  there  are  valid  grounds  for  belief  in  the  existmoe  of 
the  once-celebrated  vital  principle  ;  but  there  appears  to  be  no  other  conclusion  left 
to  rational  Inquiry  tlian  to  regard  mind  as  the  function  of  the  brain,  or,  if  the  ex- 
pression be  preferred,  the  brain  as  the  instrument  or  organ  of  the  mind. 

For  all  we  know  tends  to  assure  us  that  mind  holds  the  same  relation  to  brain 
that  function  holds  to  structure  elsewhere.  Evidence  similar  to  that  by  which  the 
relation  of  function  to  structure  in  other  instances  is  shown,  exists  to  show  that  the 
lame  relation  exists  between  mind  and  brain,  while  there  is  no  valid  evidence  what- 
ever to  suggest  that  the  relationsliip  in  this  case  is  of  a  different  nature. 

Here,  just  as  elsewhere,  function  depends  on  structure.  Thrae  is  no  sign  of  fone- 
Uon  afiart  from  or  independent  of  structure.  Whoever  witnessed  or  expects  to  witnes 
any  manifestation  of  mind  in  the  absence  of  l)rain1  Exercise  of  function  involves 
'Juinge  of  stnicture.  Just  as  the  movements  of  the  body  involve  waste  and  the  refiair 
'A  mumhi,  so  do  the  operations  of  the  mind  involve  waste  and  repair  of  brain.  In 
♦'(thw  COW!  the  products  of  waste  can  be  collected,  and  the  sources  of  repair  are 
kitff-wu.  With  improvement  or  impairment  of  structure,  there  ia  corresponding  im- 
fjT'/veiueut  or  impairment  of  function. 
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Ko  OTgiui  of  tlw  body  ilhistniM  to  ■toikitigly  u  tbe  brain  the  nbtlpty  u(  Uiu 
ih^rtBfJmf^  of  function  on  eiructurr.  Ui<)rR,  Tor  the  roast  perfect  perfomnaxiM  of 
*'»***'»^  there  uituL  U>  tiifi  moBt  perfetl  health  of  itnictun:.  Ho  organ,  fur  -f^ftfinft, 
m  fayadlj  or  obvioaily  as  the  bimin  xnrtmk  br  disturbance  of  fooction  any  Tntw4ik# 
is  Uw  blood  which  eupplics  it.  CM*  all  organ*,  thU  is  oft«Dtiiii«s  tltr  nirwt  (Mieata  feiat 
nf  any  impurity  of  Uw  blood.  Witnc<M  the  offKt  of  aloobol,  or  of  aiiy  eixeen  of 
■rbooie  acid,  or  thn  dttUrinm  of  fvrnr. 

Bov,  aa  alaiiwbere,  Out  mzdo  effixrbi  arr<  prortacrd  by  execoaD  and  mt  Wltat 
argBb,  by  ilA  fraction,  epoaks  more  plainly  uf  fktii^uL*  from  cueeaMvo  excrticm  t  What 
orgu,  vbeo  OTorworkod,  ■■eK*  mora  toipnraitrely  iu  riaiiu  to  rvct  I  Whnt  orpu, 
tkrongfa  Ha  fsneiion,  ylidda  nA  mtiafactory  Dvidenw  uf  improvemont  by  healthy 
mrnrr,  of  iiKTeaae  at  power  by  duu  and  propsr  tne,  or  of  dagmaratiao  and  dacay  at 
th«  pnoUiy  of  idkncM. 

Tbe  oatiatoBoe  of  the  corefanl  lobes  in  awentisl  to  the  numiffailataoa  of  volttiou 
tad  iotelligenoft  Whao  Umm  ara  removed,  an  animal,  apoD  tha  application  at  appro- 
friaC*  atiiDttli,  will  stiU  rxfK!nt4>  variou*  mommmita  to  a  tlr^itn  parpoasi  for  ihn 
oaebtDwy  of  all  tbe  ueoeoiiary  axid  usual  Itoiiily  morementa  is  still  pwnnl^  but  an 
tortanal  attmulns  ia  now  noedad  to  avoka  them.  Tb«  power  of  orijnnatinft  or  oon- 
InAini  aotioii,  of  calling  the  machinery  into  play  or  of  cbaoking  il,  is  wanting.  By 
tlia  xaai0Tal  of  tbe  oer«bral  loliea,  will  and  intelleot  are  aboliahed,  bnt  otlierwiae^  no 
iomof  fttnatioa  or  facility  oas  bv  disonmnd,  for  ih*  asiaaa,  auoh  as  ai^t  and  bflarin^ 
Asd  an  tboaa  acta  that  aro  called  axdto-motvr  and  aeaaori-molor  and  ouKirdinalioa  of 
BiomBent,  are  pnaerved.  Sach  aacpcnmeDU,  then,  point  clfmrly  to  the  condusiou 
tlttt  tha  funeiioDs  of  the  ccTobnim  an  amioontly  psychical  in  their  natore.  It  must 
b»  iiHa-t  that,  in  our  opinion,  thcae  ooaoliuaoDa  have  not  been  ofrrrttimed  hy  tha 
rsbUs  of  more  recent  experimenta,  tha  dodnetions  from  which  ar«  tbemBlvea  open 
to  wy  l^ve  objection. 

the  rvauita  jof  cerebru)  patholofry  an  more  oanfiieti&g  and  leas  tmstworthy  than 
"ven  thoae  of  expvnnurat.  As  Froude  has  aaid  of  History  :  "  It  will  provide  you 
vith  afaundant  illnatratians  of  luiything  which  yon  wiah  tcj  beljare."  Still,  it  may  be 
Utiy  afitued  thai,  on  the  wholn,  the  resnlts  of  rUnioal  and  pathologioal  observation 
tflbrd  otmaidarabla  support  to  the  current  view  of  tlio  function  of  tbo  oerebral 
labea. 

The  UeiA  of  eomparative  anatomy  nfTord  the  firmest  support  to  the  onnrlnsion 

ibat  tha  oerelnJ  lobee  are  th^  orptn  or  inntnimmt  of  tbe  intelleetnal  powt^n  and  the 

will— in  abort,  of  the  mind.     A  onmparison  of  th«<  ■tmctnre  and  degreo  of  de>-elop- 

■tBt  of  the  brain  with  the  intalligasoe  or  muntal  fudowniemt  of  diflt-ni>Dt  menbera 

of  Iheaaimal  kingdom eatabUdiaa the tacL   Kodouhtthe  inquiry  iaopeu  to  numenMia 

■mRBB  nf  f>n-<ir,  pnaaota  many  diffioullirfi,  Una  hetm  liitliorto  rtry  impi'rfact.      And 

ihti  ofipcisiJy  fram  oar  want  of  infonnatinn  of  the  de^ne  to  whirh  inlalleotaal 

power  u  deTato|ied  in  any  given  animal;   from  oonfnnon  and  onoertaanty  of  oar 

loxnMi^oa  the  &ct  of  its  manifi^sutioa    Witneax,  fnr  rxAitipl^.  what  is  still  often 

*»1  sod  written  ooneeraing  instinct  aad  reason.      Htill,  witb  all  this,  and  miking 

fvllsBsaasoe  for  it,  there  is  ample  jitsti6cation  for  tha  assertion  that,  iiirotifthout 

th»  wide  nrrey  which  hss  bean  takan,  a  very  eonstant  ralation  haa  been  observed 
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InelirMn  tb«  Aefr^opmeiA  ci  the  cerebrum  and  general  intelligence  ;  that,  with  in- 
I Kiing^  tmnfkrxnj  of  the  higher  nervex»ntreB,  there  is  increasing  Tariety  <rf  tiie 
iabsilMiBal  poven;  and  that  this  relation  between  development  of  stmctare  and 
acout  nkknrnieot  may  still  be  traced  through  the  several  Tarifitiea  of  man — a  tmth 
wh^  periiapa  finds  rather  strong  expression  in  ihe  popular  periphrasis  of  a  tocA  as 
m  Mkrw  "■  vhlmnt  brains." 

A»  woald,  therefore,  be  expected,  the  brain  of  man  is  remarkably  large.  Althou^ 
flwer  *'^i«"«i«  are  much  larger  than  man,  the  weight  of  the  human  brain  is  found  to 
JM  a>iv>lvtclr  beaTier  than  the  brain  of  any  of  the  lower  animals,  except  the  fllei^uuit 
•mJ  wfaaLft.  In  relation  to  the  body,  the  preponderance  of  the  human  brain  is  still 
m^tm  cnnkingly  maHced.  But,  in  speaking  of  the  brain  in  this  comparison,  it  must 
be  bome  in  mind  diat  the  whole  enoephalon  is  referred  to :  not  only  the  oerebral  lobea^ 
Uxs  thft  entire  contents  of  the  cranium.  This,  therefore,  fails  to  mark  the  point  to  be 
jasut#d  on  with  sufficient  emphaaia  The  brain  of  man — ^the  whole  enoephalon — ^is 
uvi  «aly  remarkable  for  its  absolute  and  relatirc  size^  but  also  fbr  the  for  greater 
Afvekipawnt  of  the  cerebral  lobes  in  proportion  to  the  inferior  ganglia  within  the 
«kitU.  The  enoephala  of  oliier  animals  owe  a  much  larger  proportion  of  their  wei^t 
U>  thfi  other  gmglia,  and  so  it  comes  to  pass  that  in  some  of  the  smallest  unimalii  the 
tneepfaala  are  relatively  heavier  t^ian  in  man.  In  man  eq>ecially  the  cerebral  lobea 
buwer  Csr  above  the  rest  If,  fiierefore,  we  compare  the  cerebral  lobee  only,  exdudiog 
tbe  rest  of  the  enoephalon,  fJie  superiority  of  the  human  brain  as  the  organ  of  tihe 
maud  is  nw»e  preciaely  and  &r  more  strongly  marked. 

VUal  Sympathy. — life,  then,  in  such  a  complex  body  as  that  of  man  involvM 
tiie  perfbnnanoe  of  many  distinct  and  various  functions  by  di^rent  stamctara,  or 
on$MU.  Bat  in  order  that  these  functions,  by  which  life  is  here  represented, 
fuay  minister,  as  they  do,  to  one  common  end,  they  all  must  work  in  harmony. 
'thtnion,  a  commonication  or  relation  between  the  several  structures  and  organs 
nost  be  established,  so  that  the  state  of  any  one  may  influence  t^e  rest ;  so  that 
wkiie  «adi  baa  a  special  function  of  its  own,  its  operation  may,  within  wide  limiti^ 
be  made  subsCTvient  to  other '  functions  which  are  associated  with  it  This 
capability  of  mutnal  adjustment,  this  correlation  or  coordination  of  parts,  is  well 
(fXpretMod  iiy  the  term  sympathy.  It  may  be  said  of  all  animals  which  consist  of 
Mparate  parts  or  of  individual  structures  or  organs,  that  there  is,  as  a  neceaaaiy 
ouwlition  of  their  welfare,  a  sympathy  between  the  parts,  or  organs,  which  oompoee 
Ubhbu  And,  furthermore,  it  may  be  observed  that  as  the  complexity  ct  the  irinle 
body  increaaea,  as  the  diverrity  of  parts  becomes  greater — that  is,  as  the  grade  of 
development  becomes  hi^er — or  as  the  several  functions  become  appropriated  eadt 
to  a  spedai  organ,  so,  as  the  necessary  result,  does  this  sjrmpathy  nr  mntoal 
dependence  become  more  thorough,  more  intimate  and  intense.  In  man,  thfrefbre, 
this  s]rmpathy  is  carried  to  the  extreme,  and  in  him  it  is  difficult  to  select  illustra- 
tions of  it,  only  because  thoy  are  so  manifold.  Witness  only  the  sympathy  between 
the  ^in  and  longs,  between  the  brain,  heart,  and  stomach,  or  between  the  ^ea 

Now,  by  what  means  is  tiiis  sympathy  established  1  Ihat  it  is  through  t^ 
•yitem  is  one  of  ike  mort  &miliar  facts  in  physiology.     Tbia  establishment 
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if  iMiBQOj  betweeti  cUrmt  paru  uvl  their  fonctiou  ui  the  lar^Mt,  the  uiivenfti 
ofioi  of  the  nm-QUB  nytitoni.  nnd  it  «%iimh  on  tbo«a  profvitiw  whioh  hava  baon 
ilrei4x  pointrd  ouL  In  the  lowest  and  WDpleit  fbmu  o(  Iti*  in  which  «  nonrotts 
wptnan  oui  be  demoDstraud  thU  ajipcan  to  be  ito  ou\y  fuuoiiuu  ;  M  all  tveiita,  it  ai 
tke  only  ooa  that  ran  br  nt  {rroaeai  daarl;  nwdo  out  A«  the  epeetal  adaw  out  ol 
the  gemenU,  ami  purticalar  purtiona  of  tho  octtuiu  w^-^mox  huoona  «nidowd  vitli 
prtioolar  fo&ctious,  thin  iuteriiuuvtiU  utficv,  mm  it  ham  bueu  well  tcrmtHl,  ti  atiU  the 
WMTt  gentml  oa« ;  uatil  cvoq  iu  the  hi^bost  ionu*  of  lifo,  iu  num  hiiiiM*lf,  where 
lyiijil  iiiirveK<eutrM  aLbuu  a  powtaon  of  anpremo  ttaporttttun't,  thia,  thf  carlioit  and 
•ver  tiw  widest  of  th(»  £uuotiona,  atiU  prevaOa, 

Ko  uBiB  nertU  to  b«  nonindad  of  iUuatratiotu  of  tha  affaeta  ptodnoad  ou  dtatant 
^rta  ihrongh  the  utTvouii  ajratem.  Daring  boalth,  whrni  all  ia  woU,  it  ta  loaa  |«toui 
to  ecdinary  ohaervatiou,  but  iu  tbe  diatufbanee  of  dtaeaaa  it  ia  often  oukdo 
iSiArwipgly  obvioua  To  refer  u>  a  pravkwa  axamplft  Bonaiabar  what  oClaa 
OODoni  IB  a  eaite  ofcoutinuMl  UMitlmrho.  Tho  pain*  at  Srtit.  limitf'd  t«)  thp  diaaaaod 
toolh,  at  length  sprradi  to  adjacent  omm,  thra  to  th«  ja%ra,  until  the  original  ocmroo 
«l  tha  irritatioR  t.-aD  lianllj  be  dwtiuf'uijdw'd,  aiul  b^-aiul-byp  it  radiatao  ow  tfao 
ahola  sido  of  iJn-  t'aoo  and  head.  Umi  inflnanro,  a^un,  of  Taxiona  stataa  of  tfao 
oBod  upon  thf  bodilv  fiinciioua  ia  thiu  tnuunnitted.  "nini,  ahama  or  tMjffsr  reddena 
tha  bic«  t  tho*.  (car  bJADdiee  Uie  ohoek  and  bedews  tJie  sur&hoe  with  penipiration. 

Bat  {nproaiiTie  aa  the  eridoDee  ia  of  thia  mutuflj  tl<«p«>ndmoe  of  parta  tluvogh 
the  Danroua  ajatem,  it  is  DBvertliideaa  dear  that  tbu  ui  not  the  aole  agent  of 
ijrmpathjr ;  there  ta  another  even  uuni  utiivL>nal,  and  |)erfaaps  mort>  Mibtle,  if  iu 
hBolih  aiill  more  ofaaoure  in  ita  operaliun — tho  blood. 

Tba  blood  ia  a  fluid  of   most  comptax   oompoaitiou.     Neeoaaaril/  an,  for  it  la 

tem^  hMfr  dinaDt  relatwu  with  food  and  air  on  the  one  hand,  and  with  all  tba 

dUbrant  laanes  of  the  bodjr  on.  tlte  other,  in  tho  Tmriooa  proKoaca  of  digeetkaii 

R^nation,  nutrition,  secretion,  and  oxcroiion.     Therafbre,  it  nmat  eontain  all  the 

— *-**T—  which  the  aeveral  parte  coqnire,  reoelring  tbcee  froin  fixxl  nnd  air,  and  it 

— i  luiuive  back  woni-ont  or  natd-up  mattari.  Wondorfut  is  it,  that  notwithstanding 

ill  eoosiitexity  and  thi>  Honror«  of  disturbanco  to  which  it  ta  OKpooed  by  (he  oontinual 

iatrodnJetiao  of  raw  material  ou  the  one  hand  and  of  refttse  matter  on  the  ot^ier,  it 

cui  and  doea  mntn^^in  the  miifaimtty  which  ia  necessary  to  health.     Ciroalating 

Ihom^  tbe  body  nx  any  gitpu  time,  wo  may  aay,  broadly  speaking,  there  ia  blood 

ia  thnoe  aUgm  :   bhxx)  At  fur  preaent  usei,  as  it  wnre  of  (iMbiy ;  blood  whiob  hao 

pMaed  thia  stagey  i^  yesterday ;   blood  for  future  uau,  of  to-titorrow.     Bo  we  can 

BDdostand  tlat  a  right  state  of  th'<  bliAMi    and   li<«.ltliy    ntiiritiou  are  mutually 

dipanknlk.    The  Idood  must  be  right  for  nutriuon  to  be  uunual ;  nutrition  must 

W  Bonnal  for  the  b|o4j«l  u*  Iw  right. 

lite  blood,  iXwa.  ia  tbu>i  tbe  medium  of  conuQUoication  between  all  paita.  liy 
'nitaa  of  the  iuosMuUit  oluuigea  which  go  on  ererywhoro  between  it  and  the  tiwnoa 
Bk  nnbation.  And  it  is  not  haxd  to  undoratand  timt  if  any  part  fails  to  withdraw 
ban  the  blood  its  own  proper  materials,  or  reetarai  to  the  bkxtd  aafastaneea  other 
ftan  thaae  whieh  aw  the  nonnal  reault  of  th<t  ohangea  H  nndergoea,  Uiu  UmkI  must 
W  dwt«hy  in  aonte  neasare,  and  for  aome  timo^  o&cted  ;  and  benoe,  as  a  aocondoiy 
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remit,  the  nutriticu  of  otiier  and  periupa  remote  pai^  or  o^m;  maj  in  varioaa 
d^prees,  throogh  this  altered  blood,  become  nwlifiiid  or  dntarbed  It  would 
p^haps  be  difficult  to  over-estimate  the  part  thus  pl&;«d  far  the  blood  aa  the 
outcome  of  its  great  office^ 

Hius,  then,  distinct  and  distant  organs  may  sympathiae  with  each  other,  or  the 
whole  bodj  may  Bympathise  with  the  omdition  of  any  part.  In  fact,  it  follows 
that  no  single  organ  in  its  operation  can  be  altogether  ind^xsident  of  the  rest ;  no 
changes  can  occur  in  it  without  inflneuoe  dsewhere.  So  the  growth,  deTel<^nnent, 
wasting,  or  defeneration  of  one  will  determine  within  Umita  the  coodituni  a£ 
another. 

Furthermore^  by  this  means  we  are  enaUed  to  ex|dain  the  eSisct  of  severe  local 
injury  or  disease  upon  the  general  health  ;  for  the  whcde  body,  either  throng  the 
blood  or  nervous  system,  or  both,  will  soon  sympathise  with  the  suffering  of  any 
part,  and  hence  that  form  of  fever  which  is  called  ccmstitutkmal  tiisturbanoe. 

7%0  Diatitieiive  Feature*  of  lAfe. — From  sodi  a  general  survey  let  us  now  for  a 
few  momenta  attempt  to  distinguish  the  casential,  fundamental,  or  primary  featonv 
of  life :  those  which  are  univvnally  exhibited  whenever  life  a|^)ean,  from  those  whidi 
are  aooessozy  to  theacv  or  asaociated  with  them  for  i^iedal  purposes  in  various  waya, 

And  li£e^  er<B  whfs  presented  in  its  simplest  form,  may  be  recognised  as  the 
crowning  Histinrtiiai  between  the  great  kingdoms  of  nature ;  for  the  difiermce  is 
infinitdy  greater  faetweok  living  and  dead  organic  matter  than  between  dead  <Mrganic 
and  inorganic  saiMtaneea. 

And  in  ordv  v>  apfiffcciate  this  distinctin:,  tliere  is  no  need  to  exhilat  <ne'8 
ignonnoe  in  any  attempt  to  define  life,  or  even  to  discuss  its  nature.  We  are^ 
indeed,  faafied  in  libe  study  of  life,  as  we  are  by  those  subtler  traits  of  stnictnie 
with  wbick  vitsJ  |feaonssia  are  associated,  yet  still  we  may  understand  and 
appredale  its  c&cu. 

For  our  preatan  pnpoae,  then,  let  us  consider  life  as  a  state  of  dynamical 
equilifarinm  :  as  eoBBKtng  fundamentally  and  universally  in  a  definite  rdation 
between  destruction  and  renewal,  in  a  regulated  adjusbnsit  between  waste  and 
repair,  wherehy  tike  wnditan  is  maintained  notwithstanding  constant  change^ 

It  will  be  oheu'ved  that  this  is  no  pretence  towards  a  definition  of  life.  It  is 
only  an  attempt  to  distinguish  life  by  its  essential  faitures,  when  reduced  to  its 
simplest  terms  and  divested  of  those  elaborate  deteils  which  belong  to  it  in  its  more 
complex  forms,  from  those  changes  and  their  e^cts  which  are  more  ch*  less  visiUe 
in  all  inaniniate  bodiea. 

Life  is  not  a  state  of  resistance.  Very  erroneous  views  prevail  on  this  point.  To 
say  thit  least,  changes  are  as  active  during  life  as  after  death.  The  pnxrfs  c^this  are 
ooDctusivu  and  clear.  We  have  only  to  remember  that  a  living  person,  in  ordinary 
oin>uiiiMt«ncns,  in  the  course  of  a  ye&r  consumes,  roug^y  speaking,  something  like 
HOOIIm.  (if  solid  food,  about  an  equal  weight  of  oxygen,  aiul  perhaps  l,5001faa.  of 
fluid  ;  tliai,  notwithatandinfT  this  vast  supply,  amounting  in  the  sggr^^te  to  more 
tJiaii  ll.tKMllm.,  his  condition  during  tlie  greater  portion  of  his  life  remains  the 
MUiu*,  or  nuarly  so,  inaamudi  as  all  this  matter,  after  being  wrought  into  his  stno- 
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tare  Mid  forming  %  part  of  him.  iaaurt  off  in  quantity  ouurtJjr  «c|tuiJ  to  thatt&knn  in, 
bat  vitUy  diffiareat  in  thn  farms  wluch  it  mcuiiiw,  tUnt  it,  in  the  numer  in  wbidi 
thv  mmnX  elanaata  of  ic  ore  armnged. 

duBge  and  destmctim  u  an  iaeritabla  mndition  ctf  the  mauifvatation  of  lifk  It 
ii  tBTolvad  IB  ever/  act  Sothe  power  of  eompcniatuig  thia,  tiui  ivpair  or  reprodoo- 
Qon  UMoaury  to  aiaiMeuaace  involves  titat  of  a«imilatian.  whidi  u  tbe  power  of 
oasmdiig  foreign  oabfCanees  into  tbe  stnictiire  of  the  Imiy :  in  other  worda,  th» 
power  ftf  appeopriatzng  food. 

Amy  nieiiaute  conoeptiDa  of  life  muit  indado  both  thor  comlitioni.  deitrootion 
and  reawwal,  ooswamptioo  and  supply.  F«r  imrtannw,  iife  ti  not  a  stat«  of  ehanfo 
<nl^,  asoppbsed  (a  atolality,  for  thin  Is  everywhere  sinply  a  queaciun  of  drfrrc,  d»- 
|HDdeat  oo  the  oomlitiona  to  which  bodiea  are  pxpaaed.  Neither  dead  oriianio  nor 
uorganic  bodiaa  are  tmrotin*  from  aban^^.  Agatri,  life  is  not  peooUar  as  a  prooMS  of 
npair  only,  for  it  i«  wril  known  that  thiii  may  occur  in  inorf{antc  bodiea.  \t,  tor 
ezBSBple,  potrtiona  of  oiyvtals  be  broken  off,  and  if  th»  i:nmialii  thux  dama^fod  t>e  f ilaced, 
sadsr  frvooraUe  cireumaUaces,  in  apprapciste  solttttoos,  ibey  will  be  lepaimd  Thny 
«iU  Bot^  at  fixai  nniformJy  iBomse,  but  the  «dgas  or  an^ca  or  poitians  of  the  turfaoe 
vUeh  have  besn  chipped  off  wit]  )m>  rsstored,  so  that  tJipy  wiil  |KTrfoct)y  nvovxr  their 
ongiaa]  geometrical  form.     Una,  tlterafore,  ia  repair  or  reproilucuoti  apart  from  life. 

But  in  life  there  is  tbe  constant  and  ooncarrant  operation  of  theao  two  pt(»> 
(CBBa.  Both  actions  are  involv«d  in  the  idea  of  lUe,  whereby  it  in  distinguidied 
(nan  mere  chanf^e  on  the  one  liand,  mul  from  repair  on  the  oth^r.  Tbas,  while  in- 
wi^anio  ai»d  deail  or^putic  tnattors  ttiad  toward  a  state  of  etaticnl  <>qmlibriiim,  doriog 
bfo  the  eqniiibriuni  ia  the  resolt  of  omnpensating  actiona     It  ut  dynainitwl. 

Gbai^e^  waaelnsa  dunge,  then,  is  the  nicesaary  oonditfon  of  life.  Th**  idea  of 
imupatmry  nachangeaUeiicas  is  ftlt«jif;(*t)i(T  nn  illusinn.  Wp  are  neirer  qoiUa  the  same, 
even  lor  a  moownL  That  life  is  a  damt*,  that  it  is  a  rapoor  that  raniafanth  away,  are 
iangea  no  lav  true  than  trite.  A  living  body,  an  otganism,  ia  a  form  through 
whkli  vaat  qnantitlea  of  matter  are  rapidly  pasaing.  Thi*  human  IxMly  of  an 
syage  weight — say  of  140  Iba. — ia  a  form  through  wliicli  st  ]nanl  mure  than  a  ton 
of  material  fmmta  in  a  year. 

litt  tikis  prime  fact  be  thorooghly  ondemtood.  All  tliui  vast  amount  of  material 
do«  not  merely  oome  into  contact  with  the  body,  and  thtm  pass  off ;  bat  each  par- 
tule,  in  lis  turn,  enlars  into  the  eompoaition  of  the  body  itaatf;  repUcing  otlirrs  Uuit 
lmv«  gone  bafora,  to  be  itseU  rcpLMSod  by  nUiem  that  are  to  eooMt  The  body  is  not 
Mftly  ft  vend  in  which  matt«ra  ar«  burnt,  it  in  itself  tba  very  fad  which  is  lieinir 
nfsdly  MOKBued. 

Change,  dbjatagration,  doatniction.  is  inevitably  associated  with  tbe  disehargr 
sf  tnction.  Every,  eren  the  slifihlest,  action,  orrry  nmvomrnL  of  n  flngtu-,  f  \*ery 
l^uie*  of  the  eye,  nay.  every  senNation,  every  thought  thst  lliudies  through  the  mind» 
mte  atraetonv  uaos  it,  invotven  its  oonBumptiou  as  a  nsceesary  condition. 

T(  ii  a  tart  which  is  too  ofti*n  overlookeil,  that  the  diangrx  which  occur  in  any 
■ractuTv  an  always  proportional  to  the  acttrtty  of  tta  fuDctioii.  The  more  an  organ 
h  used  the  moni  it  wears,  or  niber  wastes,  away. 

SoBM£,perbap%B*y  be  di^Msed  to  think  that  more  modem  nraearchet  have  diakflB 
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00^%  ufei]  in  the  reUiive  amonat  nf  thn  produotii  of  Uioir  wita  H»t  it  w  not  only 
that  Uii*  ruM  of  ilfv  of  Uio  vuicuM  ittmctarea  \b  natviulljr  riuy  iliffomni,  bat  olim 
tlul  the  nAt>  of  Ufo  of  Um  wuno  stnictun<  or  orgwi  viuien  widely  iu  difll>retit  pt'nKtna 
ADil  at  diSarcnt  times,  aooorcUnit  to  Um  oanditians  unilcr  vhicli  it  existti.  Witnea, 
far  iottaooB,  the  diAnmt  nits  of  life  of  tba  maaelas  of  od»  wli"  t  ic  ohi«f 

foftam  of  the  day  iu  niiuiiid  loiwar,  or  imno  other  fom  of  ten  <  iw,  «-itb 

uother  who  puaAs  tb«  whole  day  iit  tudt^nUry  punuita.  Ko  doabt,  vrvn  under  oon- 
of  moat  ahsotntA  mt,  wimn  amoant  of  oh&of^o — >aoiiM  dwgmo  of  wag|«  and 
-is  aiwaya  going  on;  bnt  thin  roiut  form  but  n  nnaU  hnution  of  that  whMi  lii 
brotred  tn  enorgeiio  oxoruBe.  And  what  tx  tnw  of  miiacln  w  atno  •({natty  tm*  of, 
ahhoagfa,  tat  pUin  raamW)  it  may  be  leva  ttrildngly  abown  in,  bniin. 

Thn  fact,  which  la  genacnlly  nndivstood,  tluu  the  eSIcioiicy  of  tbo  HCvffiU  orgmis. 
tUr  health  and  vijKoar,  dqmdK  on  ih*nr  thcroogfa  axnroiiw  U  foundnl  upon  lun' 
nd  flatisCaetory  eridmoi*.  Bat  inor«  Uian  this ;  In  hnolthy  Dutrition  thn  rapply  is 
in  proportion  not  only  to  onliiiary  dmrnndf,  but  vitliin  oertain  ttmita  to  eKti«> 
citUnafy  ochm.  For  as  in  deficient  wctnroiiin  thrm  bi  diminiiihwl  comwmption,  and 
thi*  «iipl>l>'  it  ■ccordingly  iwluood,  ao  «xlniordiiianr  activity  inrolvM  additional 
VMto,  aiwl  this  ia  aaiio<:iatr>rl  with  eqvivalmt  repair.  ^  wfarn  Blmcturea  an* 
wintained  in  a  .Htiilft  of  nxtntonlinftry  activity,  prnndnl  only  tJiat  tJio  exprciap  br 
healthy,  they  not  raef*iy  maintain  their  ouidition,  tlm  incffawid  conanrnpdan  la  not 
nty  raet  by  an  oqainUent  supply,  bat  tha  additional  demand,  by  MiranUtinf  vital 
■etlTity,  leads  to  a  supply  bryund  the  woatr,  bu  that  tfar  irtractnm  baooOMi 
tCffmaited  In  bulk  or  weight,  and  thuH  mon*  equal  to  tho  tank  lunignrd  to  H. 
TWk»  tbo  mtudoi  of  the  arniK  of  a  blackinnitli.  or  of  tlic  limhg  gwwrally  of  an  aorotet, 
H  uxjawplaa  of  thia.  And  witJt  thin  inrrrmim  of  mditttancA  ia  oft«n  awaoojatwl  u 
i»ptov<natmt  in  iho  quality  uf  a  stnicture.  Thuii.  hucIi  onlarj^d  tnuaclM  ars  alt«n 
of  •  BOrc  ruddy  colour,  uud  obviously  linnor  timn  others. 

Tbti  |«thplogtet  is  familiar  vith  still  more  striking  illiiittratianN  of  th«>  aamr  Caet 
Iji  oaa  mAoft  like  heart  eiTpctii  it«  purpoaa  of  eirmilating  tbo  blood  by  tliff 
Wtrxtion  of  th«  nnmilar  wolU  of  ita  aevanl  cluunbma,  certain  \-al>'M,  or  flood- 
Vtok  faaing  inberpcMPd  to  rT>gulate  the  direction  of  Uk  atream.  Nuw,  wli«n  thee** 
ralraa  an  dmnaf^  ao  ah  to  bt^nme  lem  ftRcimt,  tha  blood  may  nthf r  bo  oliatrtKrtod 
ia  ite  pTDgroB  or  alIovc>d  to  regurgitate.  In  «lther  nifle  a  diftknilty  ariMO,  whidi,  in 
«d«  that  the  ciroolation  may  l»o  miuiilniiiM,  must  ha  OTarooaiiN  To  do  thip,  tho 
heart  ia  oallM  on  to  moke  unniiual  efl'orU ;  it  must  work  baitkr.  In  mmt  rama  it 
dota  ao,  and  tboa  in  tim«  growa  larger  and  heavier  and  stronger.  This,  in  auoh  a 
4Me^  ■  not  dia««t,  but,  on  th<<  contrary,  in  in  itsnif  a  eonttprvtiUvA  chanrs  adaptt^l 
to  eompnaattft  a  diSknilty  which  diaeaoA  ha»  Mt  tip  t  a  nolutary  <«dbrt  of  nature  to 
iTcrt  au  itnpcnditig  catastmphr. 

80  deficient  exMVJM,  want  of  iiws  IwuIji  to  wasting,  to  low  of  bulk  or  wnigfat, 
*aA  often  to  corrasponding  impairment  of  quality.  Look  at  the  muitolM  of  a  limb, 
"dwrniKl  baahhy.  that  froni  Occident,  in  wlii*.*h  they  ar*^  not  dtnotly  involvM,  are 
lUstiDd  from  vimrcfic  ;  how  thoy  grudualty.  yet  perceptibly,  wnato  away,  w  tjwt  at 
Sflh.  when  th#)y  are  onae  ag^  mt  ttm  to  work,  th«y  proTo  unequal  to  tfaa 
■lil^Mait  aObfl' 
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adtftefiioa  of  meuu  to  «iiili  •vatywher*  Tinble  m  our  itnictiUTft  uid  functianm. 
We  tre  lost  in  ftdrairttiion  at  the  marvellous  mannor  m  which  tht^  «r<mr  uiii  t«ar 
ol  our  arguift  ia  met  bjr  iuiue(liAt«  retir>wal.  What  nitut  wf,  thri;,  iLiitk  of  titiii 
pnaoM  at  repair  I  It  is  ooi  enough  that  the  usuaJ  HenuintLi  of  chn  system  ahould  be 
'.  1^' .  provided  £ar ;  that  n&tunU,  dnilr,  himrl)^,  conabuit  Uwrnm  nhanM  be  snstamMl 
,  ,  vtimpainftt«)d :  tlwre  u,  an  it  wi>n\  in  aalidpAtian  of  iaiiu:bi«!l',  o!  injarr  or 
Ai— »^  by  wbtttaoover  cMue  produced,  a  iwwer  in  rveerve^  by  which  ibu  low  taay 
be  raftored  or  the  dMorngb  repured.  This  power,  with  which  oil  living  beings  u« 
ftamanatdt  varios  widaly  in  its  degree  in  dilferent  oum. 

Umbv  is  m  vut  and  signal  difiervnoe  in  the  ulfect  of  ii^nrim  upnn  the  lovn*,  or 
smplar.  and  tbu  bighor,  or  mon  complex,  snixnaU.  Thus,  the  simplest  fonus 
of  bfo  will  Rtrvive  motihttion  lo  any  extent ;  n»y,  «4cti  fnignicct,  pogMnaiing  bi 
iiHlf  tbe  conditions  of  life*  will  preaently  become  ft  new  erentuiv.  Thus,  »  naranl 
priwe»  Ruy  be  mdely  imiuted  by  tbe  utiftciel  aUvfinon  of  polype  uid  worms. 
But  as  the  scale  ol  life  is  aacaodod,  as  the  principle  of  dtrisian  of  laliour  U  cutimI 
««,  and  tbs  aeToral  fonctsona  and  structures  become  Sfparated  and  UmitMl,  tiie 
fuwer  of  Kproduetion  is  giadnally  rcducied  ;  it  is  conlhicwl  to  legs  or  tails,  or  other 
I.  an  in  tritons  and  Uzarrls  ;  until  at  last  in  man  it  beooBWM  in  comparnosi 
Suignificant.  With  frw  and  (Uight  vxoeptions,  tho  rr-produethm  of  loat  porta 
ii  no  longer  witnessed  ;  for  the  moet  port  tfaoni  is  only  more  or  Imm  imperfect  n>pair. 
Ibia  remarkable  difliuence  tu  the  re|iair  of  Injury  is  obserrod  nnt  only  bftween 
diflsn-ot  animals,  but  also  in  th«  some  animal  tu  the  coarse  oC  its  dcvflopmriit,  and 
fur  r««lly  tb»*  aama  rwon.  The  oapobUity  of  rrprodncing  tost  partJ^  wtiplbcr 
in  ibm  csuie  of  the  whole  animal  or  of  any  particular  structurv,  apijean  tu  pxist 
la  an  tnvuw  mtio  to  the  extant  and  nature  of  the  changes  tbroofh  wbich  it 
has  pnrioiialy  poaed.  ii(X,  as  a  rule,  tho  flcgree  and  rate  of  reproduction  ^-aries 
iacbxwtly  aa  ib«  age  ;  amaetimes  it  is  only  in  tho  v«ry  young  that  any  reproduction 
ooonia.  Evi:iy  one  knows  that  cbildtvm  recover  from  and  rr|)air  ir^urice  much 
mere  rapidly  and  coniplotely  than  adulta  Childmn  will  go  tbrougb  so  much 
bwaaBe  tbey  haro  grann  tlirough  sa  little.  Tbe  old,  fur  the  most  part,  can  bear  but 
little  in  addition  to  wlial  Uioy  hare  already  gone  ihnnigb.  SuTgeonR,  guided  by 
this,  do  not  hosiUtv  lo  adopt  plana  of  treatment  in  children  which  th^y  would  not 
tiatvf*  In  practise  on  ihoae  advanced  in  life. 

This  gradoal  dedino  of  a  power  in  rvasrve  is  more  roniinnnly,  thntt::h  It-^t 
stnldiiig^,  shown  in  anotlicr  way.  One  of  the  most  constant  rtlvcta  of  aijv»n>"iiii; 
sgte  IS  tho  diminiahing  ability  of  sustaining  extra  exertion,  or  of  ninkin;;  any  unuHuol 
<0brC  lo  middle-  life  there  is  a  steady  loss  of  elasticity.  The  niructuree,  by 
OMtam,  beoomr  aflttjtted  tu  certain  regular  moremcnta,  but  resent  any  attempt  at 
nmmt.  The  doily  work  of  ordinary  life  is  done  as  heretofiare,  without  any 
■tackNunMS  ol  doclining  enaixf  ;  but  if  tempted  to  join  in  some  youthful  pofftinM, 
««  are  apt  to  be  painfully  rwninded  that  we  are  no  longer  young.  Tliose  who  are 
not  vise  esoui^  to  reooguiee  thia  diaage  often  pay  dearly  for  evidence  nf  iL 

Wo  may  punne  this  inlenasting  subject  a  Iktie  farther,  and  obaimc  that  the 
•aveiml  atructurr-ji  of  tte  human  body  ^ao  diflor  widely  in  their  powrr  of  repair 
<iftrr  injury.     Bones  and  tendons,  fer  example,  aftar  Unng  broken  or  divided,  will 


ozutci  so  perfoctly  tiiat  sonio  time  afterward  no  traoa  of  cbe  injury  can  be 
HMeonwnd,  the  restontioii  is  compltiUi ;  whija  other  etructnna,  such  a.i  moBclflB. 
an  nervr  tliorougbly  restored,  but  arc  joined  ugiun  by  another  lubitanu.',  wluofa 
mtains  throughout  life  as  a  sou-,  always  as  evideuoe  of  the  repair  of,  bot 
ioonapleto  recovery  froni,  the  injory.  And  whon  the  matter  i»  still  further 
inTCftigatad,  it  appnars  that  there  is  a  distiitct  relation  between  the  character  of  tiio 
■traetare,  the  mode  of  itu  original  fonuation,  and  thu  power  it  posseeMa  of 
xaprododng  lout  or  injured  parta.  The  soniplest  tttructuruti,  Buch  an  tendons  and 
bonee,  which  are  made  up  subKUnttally  of  line  delicate  fibres,  UDpregnutod,  in  the 
caae  of  bono,  with  earthy  solta,  and  which  are  orij^rinally  fonutid  out  of  a  structurelun 
material,  through  a  series  of  comparatively  simple  and  direct  c^angi»,  fxhibit  this 
power  oE  reproduction  lu  tbu  highest  degree.  Jdoru  complex  Ktnictums,  evolved 
tbroogb  more  eouiplex  processes,  have  an  inferior  |K>wer  of  renewal,  until  in  the 
OGBt  elaboratfl  structures,  with  the  most  complex  mode  of  original  development,  tiie 
power  of  recovery  from  iajuiy  is  reduced  to  the  lowest  d^i^reo,  and  takes  \he  form 
only  of  comparatively  imperfect  repair.  Thns>  as  in  difienmt  memben  of  tho 
.animal  kingdom,  so  in  various  structures  of  the  same  animal  there  exists  a  direct 
celation  between  simplicity  of  construction,  or  of  original  development,  and  Ihm 
power  of  recovery  from  mntilation,  or  of  reproducinK  '"st-  pfti^ 

It  is  interesting  to  obecrve  llint,  in  tho  atnonce  of  {>erfoct  rustorBtioD,  the 
sabetance>  which  in  the  instance  of  rrpnir  form-s  the  scar,  is  oomposed  of  idmpk) 
fibnxts  tissne,  very  Uko  the  Kiructure  of  tendon  or  ligament.  These  soani,  which 
may  be  very  easily  studied  in  tlie  skin,  where  they  are  common  and 
ondeigo,  subaequent  to  their  formation,  important  cbangea.  The  new  sul 
beoomea  consolidated ;  it  grows  firmer  and  denser,  and  gradually  coutmcta  fi^ 
Ckis  shrinking  it  becomes  very  much  reduced  in  size,  and  tlie  structures  to  whdeb  it 
is  attached  are  drawn  in.  Thus,  when  a  scar  is  examined  many  months  after  a 
wound  has  heoiud  it  is  found  to  occupy  only  a  fraction  of  its  original  sxtoDk; 
and  if  at  fint  exteusi^'o,  the  adjacent  skin  is  displaced,  ond  for  some  diatanoo  is 
made  tense  by  being  stretched,  in  extreme  iustaneee^  where  tlie  previous  Iom 
of  stthstanoo  has  been  great^  as  after  severe  boms,  the  persisterii  and  powerful 
oontmction  of  the  largo  scars  often  in  this  way  jiroduces  dreadful  deformity,  and  faj 
limiting  their  movement,  very  seriously  interferes  with  the  use  of  the  liutbs. 

But  although  in  this  way  scan  tend  for  a  very  long  period  gradually  to  grow 

Her,  yet  from  um>Uiur  cause  they  are  subject  to  imxeaaci  A  soar  on  a  small 
child  grows  v;iUt  tho  growUi  of  the  whole  body,  so  that  in  the  course  of  yean  it 
may  extend  conaiderhbly  :  lu  faot,  it  has  become  a  part  of  the  body,  and  subject  to 
the  laws  which  regalato  tlio  growth  of  the  natumi  structures. 

Thus,  then,  iliffL-rwint  di^greos  of  life  belong  to  tliffm-ent  peaiods  of  it  The  sovcc 
s^a  of  man  — infanej-,  childhood,  youth,  adolescenco,  laouhood,  divlino,  .senility — 
amy  for  physinlogicsl  purposes  bo  reduced  to  three— growth  and  devolotmvtt, 
uatority,  deolina  TIhim  are  distinguished  by  the  r^tive  degr«o  of  the 
OMMiractire  nod  dustruutivo  prooeseea.  In  the  first)  constructive  changes  are  ia 
;  in  th«  secund,  construoUve  and  destructive  changes  are  hslanavl ;  in  the 
(laaCnictin  changes  are  in  oxceos,     Bat  thuy  are  distiBguiiiieil  also,  and  in 
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<fci»  awn,  hf  tlie  rdativ*  mt«  at  wbiofa  Uwaa  cfaangM  wmalUnaottaly  proceed  in 
ekrij  Ufis  Ihe  vital  prooewoa  are  mott  rapid,  a&d  lliey  gradually  ulaokan  aa  a^ 
■dvaDoea 

Okn*  aior&  Daring  tba  Doom  of  Ufo  diflorttnt  orgoiu  anil  lyatana  of  Offuu 
■Uaia  tlwir  neat  parfnot  ooadition  al  tUfibro&t  perioda  An  illnitzmtinQ  of  Uiiii,  in  a 
fpaml.  way,  in  pwentad  Vj  whai  an  oaUed  Uw  vcgstatira  and  aiumal  fumliaiu. 
1W  fiocmer  an  in  fnU  and  coinpM«  opcratiao  long  befon  the  Jauar.  AmMber 
tppean  in  the  ause  of  ceruin  gUndit,  whicli  atuin  to  matttrity  one  sftrr  anotbor. 
IM  a  mortt  f»inili*r  insUnce  is  Men  m  tlu)  or]gKDa  of  Uin  aenaes  and  of  tbn  intelkct 
it  k  vary  wnil  uadantood  tliat  the  Miia«  are  poaMMsed  in  all  their  acotaniMi  beiian 
ihe  iseiBeetaa]  facaltsee  are  fully  deretoped,  and  Urn  laiiaee  fkil  brfora  U)i< 
BtalleetwU  powers  decline. 

Fttrthemare,  there  oaa  be  little  doulA  that  ihe  ratie  of  life  or  of  iiMna^hangQ 
rv\m  ill  diftcwt  penona^  and  the  extont  of  thie  Tariation  ii  diataeCarbtio  e/hnmao 
iBlnra.  Aunate  anr  Uaa  aeaentiu  iluui  t»aa.  In  their  phjniologyf  iaetanoee  of 
■dtvidnal  Kwotm.  or  diAet  do  not  aa  oomioonlj  appear  a«  In  him.  In  then,  toOt  aaeb 
oyn  ia  mocv  aeeaaiomed  to  go  oonalantly  in  harmony  with  tba  nut  TIi»  whole  are 
■ctiTo  or  Ihe  whole  an*  indolent.  Man,  altfaoai^  of  ooarae,  hia  Tariooa  ocgana  bold 
Ike  aaaia  pbjrMological  rdatiun  to  eacli  other,  djflen  in  this  r««pe«t  In  a  aingolar 
degree.  VanoQM  tempemnroita,  individoal  ulioiiyncnuiiRii,  charact^MH  diitingniahed 
ten  othevmt  are  br  mora  marited  among  men.  Allowing  fully  for  tmparleoi  oban^ 
utiqa, n  an  leti  alike  than  are animah.  Ami  what  ia  true  of  diArant  omb  iairne, 
b  a  IdM  degree,  of  different  orgaoa  of  (ho  Bamf  man.  Activity  of  body  and  of  mbul 
■V  in  him,  by  no  meana,  in  each  oonitant  aorard  aa  in  aniroala  The  inpttaaioD  ia 
|M»eaal  that,  aa  a  ntb^  the  dae  of  the  brain  and  the  mental  power  of  an  IndiTidoal 
V»  in  pn^iortion :  that  a  man  with  a  large  brain  haa  mora  mental  capacity  than 
'mothar  with  a  email  caia  Why  this  relr  ta  ao  freqaiviUy  broken,  ia  inbject  to  meh 
nooH^rooa  exoeptiona  aa  to  render  any  iufrrntoe  of  intellectual  puwiu-  drawn  fram 
the  afan  of  the  brad  or  brain  a  ri^ry  anoertain  onr,  ia  not,  pcrhapa^  ao  difficult  to 
Bplain  if  the  quealion  of  ratr  of  Itlb  or  of  tianie-ohaugt)  be  takon  into  aoonttni.  The 
vital  acttvi^  of  the  oi^in.  or  ita  zate  of  chauge.  ia  a  factor  that  cannot  be  ao  ruad^ 
or  accarately  raaohedt  but,  neirarthaleaa,  thia  which  ia  involrod  in  the  natura  of  dw 
eomitstaon.  or  tempenusent,  or  idieiyncracy,  haa  to  be  eomfalered.  ia  Ihe  whole 
ouD,  or  hia  fafain,  <|ui<:k  or  alow,  letlmr^n  or  luieagetaa  t 

liow  fltrikingly  in  thia  illiiatratAd  liv  the  tnAaoioe  ol  ega  I  How  marked  are  thu 
■li&rant  degieaa  of  cerabial  aotiTity  at  diffnnmt  [wrinda  of  life !  iiow  quick  Uk^ 
afprabawiofi.  how  vivid  the  imagination,  of  the  young  1  How  prooo  the  p«raopUTu 
bcultMs  Mw  to  gniw  dull  aa  Ufa  advanoee  !  (X  courae  tb<nY>  are  oth<r  changea,  for 
tbr  moat  part  of  gnaler  importance,  which  mnrn  than  cotufKiuiatr  thnw.  and  other 
uAaaacea  which  coow  into  play.  BuL,  no  far  aa  ainipla  rapidity  of  function  ia  con- 
nniBiU-^nental  acttfity — tba  contraot  between  the  young  and  old  Ia  obviooa.  Eran 
•  vfvy  few  yeara  are  apt  to  produce  a  conndnrable  difference  En  thla  reapeot.  Thoae 
*lii  hare  had  mtwh  expeneoee  in  the  ramdiut  of  examinationa,  eapecnally  of  con* 
{■tilna  axaniBaUaoa,  are  probably  aware  of  thia  The  older  men,  notwitbatandiUK 
*wy  alraatigat  on  their  aide,  aaoh  h  a  longer  period  uf  training,  a  largor  amount 


48  IITTBODUCTOBY. 

of  work,  perli^  a  wider  range  or  greater  depth  of  study,  do  not,  as  a  mle,  come  out 
higher  than  the  jounger  ones.  Of  coarse,  one  cannot  pretend  to  be  precise  in  sodi 
a  statement  as  this;  there  are  circumstances  outside  the  present  question  to  be 
taken  into  consideration.  But  the  objection  often  urged,  that  it  is  unfsir  to  allow 
older  men  to  contend  with  younger  ones  in  competitive  examinations  on  the  aoore  of 
their  superior  advantages,  is  met  by  the  £eu^  that  the  younger  men,  at  least,  can  hold 
their  own  in  the  struggle,  and  this  chiefly  beoaose  of  the  quickness  of  their  woHl 
They  can  think  better  against  time. 

Although  to  many  the  illustration  is  not  so  femiliar,  it  is  oftentimes  still  more 
fttriking  in  cases  of  illness.  In  oonvalescence  after  fever  or  other  grave  diaeue,  in 
which  thn  powoni  of  the  system  have  been  taxed  to  the  uttermost,  the  exhanstton  of 
the  higlier  norvc-centrua  is  often  shown  in  various  ways ;  but,  perhaps,  in  none  is  it 
tnriro  remarkahlu  than  in  the  slu^rish  flow  of  ideas  through  the  mind.  Questions  are 
dMU-ly,but  slowly,  undorBtood,and  at  length  intelligently  answered;  as  well  answered, 
|Mirlia)ifi,  UH  thoy  could  Ix)  in  perfect  health,  but  then,  so  much  more  time  is  taken  np 
iiy  thft  iiffort  Thd  conversation  must  be  carried  on  deliberately.  Even  ordinary 
rapidity  of  utterance  on  your  part  will  cause  distress,  and  you  most  wait  patienUy, 
nfiuiKtimfH  <!Viui  for  a  long  while,  before  the  answer  oomes.  But  as  the  blood  and  its 
«;irr;ijlatioti  is  n-storml,  the  stream  of  thought  quickens,  until  it  flows  again  as  bristly 

W't  artr,  iwlefKl,  but  too  fcuniliar  with  another  illustration  of  the  same  fact  in  tiie 
tiuU.  tl'ttfi'Ttriv^  which  may  l>e  so  frequently  observed  in  tiie  mental  activify,  or  rate 
*4  wink,  lA  t\it:  Muiu!  brain.  How  widely  various  is  the  productiveness  of  the  same 
'/rf(Mit  iLt  diffi^nrnt  \timwU\  Think,  for  a  moment  only,  of  the  effect  of  quickening  the 
tj^HStfa)  f .ire Illation,  or  increasing  its  supply  of  blood,  by  the  use  of  a  stimulant 
tUiAm  rill*  »f/ijr,with  what  a  spring  will  a  langmd  and  exluusted  brain  start  forward 
tuU>  rMf/i/l  and  <tii;rf((^tic  action !  Much  is  revealed  by  the  influence  of  a  glass  oi  wine 
uy/i'  ^y-  H/'W  of  idiiSH. 

liiit  yn-yirtul  thia,  there  is  a  consideration  of  ia.T  more  importance.  In  man,  the 
•fAf,^  oi  i\n'  Irrain  in  thiM  rrwpoct  varies,  it  may  be  repeated,  in  a  singular  d^ree.  Its 
^ftiA  fA  ':>i«f>K''  '^"  hanlly  bo  judged  of  by  that  of  ihsi  body  generally.  Other  oigans 
fft*y  \^.  utiiivi;  and  this  idle,  or  this  may  be  full  of  life,  while  the  rest  are  indolent 
titH'4-.Mtiy,  will,  habit,  external  influences,  aocidental  associations,  and  a  host  of  cir 
t.,ni,A*in,t:i-it.  toM*r  tti  ti<;n!.  Hence  the  important  part  played  by  the  constitution,  or 
U(ni\i*n auti-ui,  or  tnn-rffy,  or  ootivity,  in  the  duration  of  life;  whether  the  fire  con- 
m*ii**M  fel'/wly  or  hums  int<;nso]y.  Thus,  some  who  have  had  the  fullest  opportunity 
t/t  ttff  utHiti  u.  v/iind  judgment  on  the  matter  have  been  disposed  to  believe  that  as  a 
mU;  i\tf>n  ik  a  diftfct  mlation  between  the  habitual  slowness  of  the  pulse  and  the 
fiittnUttu  >ff  Utf  ;  tuui  although  more  numerous  and  exact  observations  on  the  subject 
tM*.  «u(it.fri;<,  the  vifiw  is,  to  say  the  least,  a  very  reasonable  one.  But  it  is  not  a 
i^tnM,ti,u  r/f  tiM*  »wnsiiMi(ition  of  every  part  The  duration  of  life  is  ratiier  to  be 
Hi««iiiMf'i<l  by  thi^  rate  of  life  of  the  most  active  of  the  vital  organs.  Just  as  the 
ulri'iifjili  Iff  a  (uriTftm  is  only  the  strength  of  its  weakest  part,  so  it  may  be  said  that 
\.\ti.  U'nn  '<f  life  '»f  tt»  individual  is  only  the  period  of  duration  of  that  vital  organ 
wkMi  f «  worn  out  soonest      And  thoa  we  can  appreciate  not  only  the  point,  but  the 
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vesknei*  of  the  comment  attributed  to  Swift  on  hearing  some  one  speak  of  a  fine 
old  man :  **  Kousense  !  If  his  head  or  his  heart  had  been  worth  anjthing,  they  would 
have  worn  him  out  long  ago !  " 

Most  people,  no  doubt,  have  some  amount  of  brain  substance  iu  reserve  :  that  is, 
tbey  never  get  the  best  they  can  out  of  what  brain  they  have  For  one  instance  in 
wtudu  the  brain  is  overworked  there  must  be  many  hundreds  or  thousands  of  cases 
in  which  it  is  not  tised  enough,  even  for  the  ordinary  conditions  of  health.  Yet  the 
laws  of  natare  are  inexorable,  and  in  this  case  the  penalty  paid  is  heavy  for  any 
attempted  violation  of  them.  For  the  brain,  as  for  every  organ,  exercise,  a  due 
UDoont  of  it,  at  least,  is  a  condition  of  health.  Waste  or  disease  is  the  conse- 
quenoe  of  extreme  idleness.  For  other  vital  organs  nature  insists  on  due  and  proper 
woric  We  cannot,  if  we  will,  make  the  heart,  or  lungs,  or  spinal  cord  altogether  idle. 
Their  regular  work  is  determined  beyond  our  rule,  as  a  condition  on  which  life  itself 
immediately  hangs.  The  higher  part  of  the  brain — the  cerebrum — is  more  within 
oar  control.  But  to  what  d^pree  ?  Not  so  tax,  probably,  as  is  often  imagined.  Can 
we  make  it  alt<^ther  idle  in  the  physiological  sense  t  Can  we  completely  rest  it, 
except  in  sleep,  even  if  we  try  1  Is  not  its  activity  also,  within  wide  limits,  an  im- 
pentive  condition  1  Aft«r  al],we  can  only  determine,  for  the  most  part,  in  what  way 
it  shall  be  active.  If  not  used  worthily,  it  must  be  employed  unworthily.  It  is  nn 
dd  remark,  that  persons  who  have  nothing  to  do  are  often  the  most  busy :  thnt  is, 
when  the  brain  is  not  occupied  on  important  subjects  it  employs  itaelf  on  trifles.  In 
animals  of  the  same  species,  it  is  probable  that  the  quality  of  the  brain-work  does  not 
vary  widely ;  but  among  men  brain-work  differs  far  more  in  quality  than  in  quan- 
ti^.  Host  men,  for  some  portion  of  the  twenty-four  houts,  are  "up  and  doing." 
Bat  doing  whati  The  grades  of  cerebral  activity  are  infinite.  In  this  organ,  it  does 
not  appear  to  be  so  much  a  question  of  rest  and  exercise  as  to  what  purpose  the 
activity  which  is  imperative  shall  be  turned.  Dr.  Watts,  from  another  [wiut  of 
view,  long  ago,  made  tUs  idea  faunous. 

llien  there  is  the  all-important  question  of  culture,  the  increase  of  power  by 
constant  healthy  exercise,  which  has  been  already  alluded  to,  increase  of  size,  to 
some  extent,  but  still  more,  no  doubt,  increased  facility  of  change.     So  that  it  comes 
to  pBSB  that  in  the  end  mere  mass  has  not  much  to  do  with  the  result     It  is  super- 
seded by  motion  ;  and  the  fact  is  too  familial-  that  the  work  of  a  large  or  heavy  brain 
oat  of  condition  is  nowhere  in  the  race  against  the  energy  of  one  much  less  that  has 
been  diligently  cultivated.    So  far  as  simple  activity  of  intellect  is  concerned,  the  in- 
flaence  of  practice  or  exercise  is  often  strikingly  shown  in  the  contrast  of  the  mental 
*«te  of  individuals  in  cities  and  in  rural  districts.  Widely  different  is  the  usual  rate 
of  thought  in  the  two  cases.      Every  one  can  recall  conversations  with  uneducated 
psnons  in  various  places  which  illustrate  this.    It  may  be  said,  indeed,  "  All  other 
drcumstances  being  alike,  the  size  of  the  brain  appears  to  bear  a  general  relation 
to  the  mental  power  of  the  individual"     But  when  are  all  other  drcumstances 
dike! 

As  the  amoont  of  work  done  cannot  be  reckoned  from  mere  bulk  of  body,  so  life 
oimot  be  estimated  by  mere  number  of  years.    It  must  be  known  also  how  much  of 
life  there  has  been  in  each  year.    Neither  oould  it  be  told  simj^y  from  the  size  how 
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mach  work  a  brain  has  done,  or  can  da  It  would  be  necessary  to  know  how  long  it 
can  work,  and  how  much  it  can  do  in  a  given  period.  It  is  always  a  qnestion  oi  ratr 
into  time. 

Sleep. — Action  involves  destructioa  The  discharge  of  fanction  iin{die8  tlie 
consunption  of  structura  Best  is  necessary  to  repair.  Therefore,  alienate  periods 
of  activity  and  repose  are  common  to  all  living  structures.  For  it  is  evident^  in 
order  that  the  condition  of  an  organ  may  be  maintained,  this  waste  must  be  repaired, 
and  the  repair  must  be  equal  to  the  waste,  the  supply  to  the  demand. 

The  certain  fact  that  active  exercise  is  destructive  of  substance  does  not  preclode 
the  possibility  that,  even  during  its  continuance,  repair  may  be  to  some  extent  proceed- 
ing simultaneously  with  the  waste,  but  it  does  involve  the  proposition  that  daring 
active  exercise  the  amount  of  waste  exceeds  that  of  repair.  Therefore,  in  order  that 
the  waste  may  be  repaired,  that  the  condition  may  be  maintained,  there  most  be 
periods  of  comparative  inactivity,  of  more  or  less  complete  reposa 

If  active  exercise  could  be  continued  without  intermission,  it  would  at  length 
wear  out  the  structure,  and  the  limit  to  its  duration  is,  no  doubt,  associated  witli  Uie 
amoimt  of  tissue  consumed.  Thus,  the  sense  of  fatigue  in  muscles  may  be  due  to  the 
want  of  balance  between  waste  and  repair.  Exercise,  therefore,  is  followed  by  repoM 
— the  period  of  renewal ;  and  when  this  is  accomplished,  the  body  is  once  again  in  a 
condition  for  active  exertion,  which  must  at  length,  in  turn,  be  succeeded  bj  repose. 
Thus,  then,  there  must  be,  as  the  condition  of  vital  action,  alternate  periods  of  vxjo- 
cise  and  repoea  The  intervals  vary  widely  in  different  cases,  but  botJi  states  art 
natural  to  all  structures,  and  necessary  to  their  health. 

Hence,  the  need  of  sleep— that  is,  a  season  of  rest — arises  from  the  excess  of  th6 
waste  of  certain  nerve-centres  over  their  repair  during  the  hours  we  are  awa^  Bst 
complete  and  prolonged  repose,  or  abeyance  of  function,  of  some  nerve^entzes  ■ 
incompatible  with  life.  The  spinal  cord  and  medulla  oblongata,  f<M*  instance^  like  the 
heart  and  some  other  parts,  must  be  restored  through  intermittent  periods  of  oom- 
parative  repose.  It  has  been  forcibly  said  that  the  true  spinal  system  never  despa. 
There  is  noty  however,  this  immediate  necessity  for  the  sustained  activity  c^  other 
portions  of  the  nervous  system,  and  so  these  yield  to  rest  more  profbund  and  pro- 
longed. 

Sleep  is  especially  rest  of  the  brain — of  the  sensorium  and  cerebral  lobes.  Its 
leading  phenomena  are  the  result  of  the  more  or  less  complete  suspensink  of  thsar 
functions ;  for  Bleq>  is  the  suspension  of  consciousness  and  of  the  mental  fiwnltiw 
generally.  Sleep  is  to  the  brain  what  repose  is  to  every  other  organ  of  the  bodtjb 
While,  therefore,  all  living  beings,  all  oi^;ans  and  structures,  rest  at  intemls,  tboM 
animals  only  which  possess  a  brain,  and  are  endowed  with  conscumaness,  can  b» 
properly  said  to  sleep. 

The  sleep  of  planta  is  often  spoken  of.  But  it  cannot  be  correct  to  say  that  plants 
sleep,  if  sleep  be  understood  in  the  sense  in  which  it  is  generally,  and  here,  emplojeii, 
to  imply  a  state  of  unconacLOUsness,  and  of  suspension  of  other  faculties  which  difwnd 
on  the  activity  of  the  highest  nerve-centres.  Taken  thus,  in  ite  common  and  proper 
sense,  neither  pUmts  nor  the  lowest  animals  sleep,  because  they  are  not  endowed  wttk 
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dte  organs  whose  state  of  rest  is  sleep.  But  plants  and  all  liTing  beings  exhibit  periods 
ttf  Kpose  or  comparative  inactiTitj. 

A  great  deal  has  been  said  about  the  circulation  of  the  brain  during  sleep,  and 
Toy  opposite  opinions  have  been  expressed.  In  this,  as  in  perhajA  many  otliiT 
cues,  analogy  is  too  often  overlooked.  There  is  no  reason  to  mippose  the  brain  to 
be  an  exception  to  what  appears  to  be  an  universal  low  ;  that  the  circulation  in  on 
organ  varies  with  its  activity.  That  during  the  repose  of  the  brain  it«  cirL-ulatiou 
ii  correspondingly  reduced  is  the  conclusion  to  be  drown  from  the  effuctn  of  rest 
«i  other  structures,  and  this  conclusion  is  supported  by  direct  evidence. 

And  it  miist  be  understood  that  the  diminished  supply  of  blood  to  thf  bruin 
during  sleep  is  the  consequence,  and  not  the  cause  of,  the  state.  The  supply  of 
blood  to  an  organ  depends  on  its  wants,  not  its  wonts  on  the  supply,  Increase  the 
Ktivity  of  an  organ,  and  its  circulation  is  inci-eased ;  diminish  its  activity,  and  its 
circulation  is  diminished.     The  supply  is  regulated  by  the  demond. 

Sleep,  of  course,  like  all  other  forms  of  rest,  varies  widely  in  degree.  It  may  be 
»  H^t  as  to  mean  no  more  than  a  passing  reduction  of  activity,  mere  drowsiness  ; 
it  may  be  so  profound  as  to  consist  in  a  complete  suspension  of  all  tIio.se  functions 
whidi  depend  on  the  nerve-centres  within  the  skulL 

Dreaming  and  SomnambulUm. — Much  light  appears  to  be  tlirown  on  thr 
{divnolc^  of  the  higher  nerve-centres  by  the  study  of  the  curiously  int<*rcsting 
omditions  of  dreaming  and  somnambulism. 

When  sleep  is  partial  or  imperfect,  the  functions  of  those  ganglia  whose  rest  is 

deep  will   not  be   entirely  suspended.     They   will  remain   more   or  less   active. 

ImprcBBiona  will  still  be  recognised  by  the  hemispheres,  and  will  give  ris(.>  to  idons. 

TimB,  dreams  are  produced.     Dreoms,  therefore,  are  the  rettult  of  irn[>erfect  excrciisc 

of  the  hemispheres  when  in  a  state  of  partial  reprme.     There  may  Im-  total  absi'uct' 

of'  conadousness   of  external  things,  and  yet  withal    a   state  of   nic-ntal  activity, 

varying  greatly  in  d^ree  and  duration.     It  may  be  ko  slight  and  transient  tliot 

DDddng  more  than  shadowy  and  evanescent  images  float  from  time  to  time  ocross 

the  mind,   leaving  no  trace  upon   the   memory.     It   may   be    so  energetic   tliat' 

iniinreBEionB  produce  the  most  vivid,  definite,  and  enduring  pictures.     It  is  not  at  all 

uncommon,  indeed,  for  impressions  in  these  circumstances  to  product-  idi-os  mon; 

freely  and  powerfully  thon  in  the  waking  state,  inasmuch  as  they  arc  liot  inter- 

npted  by  the  intrusion  of  external  circumstances,  whose  influence  is  at  the  time 

•hut  off.    Breams,  then,  occur  when  sleep  is  not  profound.    They  connot  arise  during 

eompletie  repose.     There  is  no  sufficient  reason  to  deny  the  existence  of  a  period  of 

complete  unconsciousness,  of  complete  snspension  of  the  mental  faculties.     Doubtless 

fte  htsin,  like  other  organs,  is  at  times  in  absolute  repose.     While  dreaming,  sleep 

nut  be  considered  imperfect 

Again,  if  the  general  view  here  expressed  be  the  correct  one — that  dreaming  is 
^  uatontl' condition  of  imperfect  repose — there  is  no  good  reason  for  denying;  the 
•operrention  of  dreams  at  any  period  of  sleep.  It  has  been  o  favourit*'  doctrine 
*ith  some,  with  one  illustrious  man  especially,  thot  dreams  occur  only  during  the 
Pwiod  of  waking,  that  they  are  peculiar  to  the  period  of  transition  from  sleej'. 
^  it  seema  to'  be  more  consistent  with  knowledge  and  ob8cr\ation,  as,   for 
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instance,  with  changes  of  expression  in  sleep,  to  believe  that  they  are  not  necessarily 
confined  to  the  waking  state,  but  rather  that  they  may  arise  at  any  moment  when 
sleep  is  not  profound. 

In  a  healthy  state,  and  in  natural  circumstances,  however,  sleep  will  be 
profound  or  prolonged  according  to  the  d^ree  in  which  the  brain  has  been  fatigued 
by  previous  exertion.  But  as  the  brain  becomes  refreshed  the  want  of  rest  is 
reduced,  and  sleep  gradually  becomes  lighter.  Hence  it  is  that  towards  the 
termination  of  our  slumbers  we  are  apt  to  dream  most  vividly  and  coherently. 
Hence  the  adage  that  morning  dreams  ai-e  true. 

There  can  be  little  doubt  that  dreams  are  very  transient,  but  the  evidence  of  the 
extreme  rapidity  which  has  been  assigned  to  all  of  them  is  defective.  The  idea  that 
they  are  almost  instantaneous  is  connected  with  the  one  just  alluded  to,  that  they 
are  limited  to  the  waking  state.  Of  course,  the  duration  of  dreams  bears  no 
comparison  to  that  of  the  events  and  circumstances  which  they  picture,  but  looking 
at  the  relation  of  dreaming  to  somnambulism,  their  frequent  concurrence,  tho 
period  occupied  by  day-dreams,  and  the  time  that  disturbed  sleep  and  other  indi- 
cations of  dreaming  will  sometimes  last,  it  is  perhaps  more  reasonable  to  conclude 
that  some  dreams  are  not  so  instantaneous,  as  many  imagine. 

It  is  highly  probable  that  all  animals  with  cerebral  hemispheres  dream.  This 
conclusion,  which  naturally  follows  on  the  view  here  taken  of  the  nature  of  dreams, 
is  confirmed  by  observation.  For  example,  dogs  will  gi-owl,  snarl,  and  snap,  whine^ 
and  wag  their  tails,  or  prick  up  their  ears  in  sleep,  and  start  up  suddenly  in  alarm, 
as  if  in  danger,  without  any  external  cause.  Lucretius  (De  Rerum  Natur^ 
liber  IV.)  describes  minutely  the  indications  of  dreaming  in  the  lower  animals. 

When  impressions  reach  the  cerebral  hemispheres,  they  arouse  ideas.  Impres- 
sions may  be  objective — arising  from  without,  what  we  call  real ;  or  subjective- 
arising  from  within,  what  we  call  fancies.  The  exciting  cause  of  dreams,  then,  may 
come  from  without,  and  this  would  imply  some  degree  of  activity  of  the  sensoriom ; 
or  from  within,  for  it  is  only  during  complete  sleep  that  the  cerebral  lobes  are  quite 
inactive.  As  during  the  waking  state  we  cannot  obliterate  ideas,  although  in  dark- 
ness and  silence  all  external  sources  of  impression  may  be  removed,  so  when  sleep  is 
not  profound,  and  th«  cerebral  lobes  are  in  some  degree  active,  dreams  more  or  leas 
vivid  must  occur. 

As  the  chief  feature  of  sleep  is  a  state  of  unconsciousness,  so  the  remarkable 
feature  of  dreaming  appears  to  be  an  absence  of  the  power  of  the  will  over  the 
current  of  thought  and  over  action.  Thus,  ideas  are  aroused  in  rapid  succession  with- 
out guidance  or  correction,  and  no  volitional  acts  are  accomplished.  Hence  the  fre- 
quent incoherence  and  inconsistency  of  dreams.  Of  course,  there  are  all  d^reea  of 
this.  Dreams  may  be,  and  often  are,  consistent  and  rational,  whether  from  the  more 
complete  exercise  of  the  cerebral  lobes,  or  from  the  nature  of  the  impressionB  whidi 
excite  theui ;  but  oftentimes  they  are  characterised  by  a  strange  want  of  regulation 
and  co-ordination  of  the  ideas  which  represent  them.  And  of  what  slovenly  patch- 
work are'  our  dreams  sometimes  made  up !  A  fragment  of  our  waking  thoughts  here, 
another  there,  fantastically  put  together  into  an  utterly  unreasonable,  yet  in  some 
sense  an  intelligible  whole.    When  such  a  dream  is  remembered,  it  is  curiously  int^ 
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resting  to  tiBoe  Iwck,  u  ve  crfton  may,  TuiouB  portiomi  of  it  to  their  respective 
worcea,  to  recall  the  actual  Mones  or  mental  vinona  wfaence  tber  have  been 
deriTed. 

Whoi,  therefore,  we  dream  what  we  call  nonsense,  it  is  becanae  there  is  a  partial 
«■  complete  afaeence  of  Toltmtaiy  control  over  the  current  of  Uiongbt,  and  1)ecause  we 
cannot  compare  our  oonoeptiona  and  ideas  with  sarronnding  objects  and  circom- 
stances,  and  thna  correct  them. 

Ihe  extent  to  which  the  ideas  that  constitute  dreams  are  coherent  probably  de- 
pends, in  great  measure,  on  whether  they  are  habitual  or  strange  to  the  waking  state. 
When  the  will  ia  not  alert,  old  ideas  are  more  apt  to  be  orderly  than  new  ones,  for 
the  former  may  fall  into  Uieir  accustomed  sequence,  whereas  the  latter  hare  not  even 
bahit  to  arrange  them.  Eveiy  one  knows  how  an  idea  excited  by  an  impression  may 
forthwith  arouse  a  train  of  others  which  have  been  before  associated  with  it ;  how,  in 
this  wajy  by  stnne  object  that  catches  the  eye,  or  by  some  sound  that  strikes  tlie  ear, 
we  are  fxnied  back  to  past  scenes  which  have  long  since  been  forgotten.  In  such  a 
eas^  we  know  also  that  a  distinct  effort  of  the  will  is  often  needed  to  recall  the 
tnant  mind  to  present  affiurs.  Thus,  for  the  most  part,  dreams  are  coherent  and 
rataosuU  in  proporti<m  as  they  ariae  oat  of  existing  circumstances.  The  wildest  and 
most  absurd  ideas  result  from  some  temporary  disturbance  of  some  function,  or  from 
atme  local  or  general  discomfort  And  it  is  instructive  to  remark  that  when,  in 
dreams,  probabilities  are  violated  or  possibilities  disregarded,  the  ideas  are  usu.iUy  of 
sodi  a  natore  that  we  can,  when  awake,  correct  them  by  tbe  influence  of  surround- 
ii^  dreomatancea,  such  as  those  of  time  and  space. 

In  ccHnparing,  then,  the  condition  of  the  mind  in  dreaming  with  ita  active  state 
vhDe  awake,  we  are  led  to  notice  thme  distinguishing  features : — The  wijl  is  in 
abeyance ;  it  ceases  to  control,  or  rather  to  direct,  the  current  of  thought ;  the  cor- 
recting influence  of  external  impressions  is  suspended. 

Impressions  conveyed  to  the  brain,  when  awake,  excite  ideas  which  are  for  the 

most  part,  in  a  healthy  mind,  subjected  to  the  regulating  influence  of  the  will  ;  and 

if  th^  gi've  rise  to  acts,  these  are  voluntary  and  rational    But  when  the  influence  of 

the  will  is  suspended,  and  it  ceases  to  direct  the  current  of  thought,  the  acts  which 

■och  ideas  thus  produced  may  at  once  excite  are  often  Rtrikingly  irrational  or  »lto- 

gether  absurd.      Such  examples  may  be  seen  in  persons  intoxicated  by  alcohol, 

diknoform,  ether,  or  laughii^-gaa      This  condition  is  hit  in  the  drunken  Cossio, 

vhen  he  is  represented  stumbling  on  to  his  knees,  and  then,  the  attitude  suggesting 

the  idea,  b^^inning  to  pnty.    So,  again,  we  often  observe  sight,  sound,  or  touch  start- 

ij^a  current  of  ideas  in  one  under  the  influence  of  ether  or  chloroform.     And  it  is 

interesting  to  note  that  these  impressions  do  not,  for  the  most  part,  evolve  correct 

ideas  (^the  real  circumstances  of  the  case,  because  they  are  unusual  ones,  but  they 

tre  interpreted  aooording  to  the  habitual  circumstances  in  which  they  are  experienced. 

^1  rino  verUas. 

As  in  these  cases,  so  and  in  the  some  way  it  is  doubtless  possible  sometimes  to 
lt*i  the  ideas  daring  sleep,  when  not  profound,  by  means  of  external  iinprossionH, 
•nd  even  to  determine  their  nature.  Thus,  gloomy  ideas  may  be  suggested  by  a 
dull  tons  of  the  voice,  while  cheerful  ones  may  be  aroused  by  lively  sounds.    In 
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the  same  way  also,  the  ideas  may  be  acU^ted  to  the  circomittanoeg  in  which  a  peiBcm 
may  be  placed.     Every  work  on  the  subject  contains  some  illustratums  of  thiL 

And,  just  as  a  dream  may  be  start«d  by  an  external  impression,  so  an  impreaufui 
made  on  any  of  iha  senses  during  a  dream  will  <tftentimes  fall  into  the. current  <tf 
ideas  then  flowing  through  'the  mind.  Thus,  a  noise  may  become  the  rqwrt  of  fir»> 
arms,  or  the  shout  of  a  multitude,  or  a  peal  of  bells,  or  something  «lj9e^  according  to 
the  subject  of  the  dream. 

The  nature  of  dreams  in  their  relation  to  the  absrauw  of  tiie  correctiDg  influence 
of  impressions  from  without  is  well  illustrated  by  the  effect  of  daricneas  and  silenoe 
on  delirium.  The  phantoms  which  then  arise  will  often  at  once  disappeiw  in  the 
presence  of  light  or  at  the  sound  of  a  well-known  voioe.  And  here  it  may  be ' 
observed  that,  in  proportion  as  the  mind  is  uncultivated  and  barren,  widi  hot ' 
scanty  stores  from  the  past  to  feed  on,  or  undisciplined,  the  will  bang  feeUe  and 
powerless  to  direct  the  thoughts  or  to  r^:ulate  the  ideas,  so  it  is  dependent  on  » 
constant  supply  of  external  impressions  and  on  surrounding  objects.  The  oppoT' 
tunity  for  reverie  and  abstraction  which  the  poet  and  philosopher  anxiously  soUoit 
and  joyfully  embrace,  the  ignorant  and  idle  dread  and  shnn.  Hence  the  diaastrou 
effects  of  solitary  imprisonment  appear  to  be  in.  proportion  to  the  want  of  mental 
culture  in  the  victim. 

There  is  a  peculiar  condition  of  the  mind,  often  occurring  in  some  persons,  whiofc 
is  well  expressed  by  the  phrase  day-dreaming.  In  this  state  the  ideas  are  allowed 
to  flow  on  without  controL  They  are  not  restrained  by  any  effort  of  the  will ;  in 
the  worst  form  they  are  not  even  oo-ordinated.  One  idea  suggests  aiu>ther,  and 
so  on,  until  the  thoughts  have  wandered  far  away  from  the  original  sabject 
Nothing  is  seen  but  the  visions  of  fancy.  The  most  improbable,  nay,  impoasible, 
prospects  are  conjured  up,  and  contemplated  either  as  i»«sent  or  future  realities, 
and  no  attempt  is  made  to  check  or  conti-ol  the  most  extravagant  or  erroneous 
conclusions.  Here,  however,  at  least,  at  the  outset,  there  is  an  indisposition  rather 
than  an  inability  to  reason.  When  in  this  state,  a  person  is  said  to  build  castles  in 
the  air.  The  mind  is  wholly  withdrawn  from  the  consideration  of  external  and 
surrounding  circumstances,  and  revels  in  the  luxuriance  of  its  thoughta  This  is 
really  a  dreaming  state,  although,  owing  to  the  activity  of  the  sensorium,  day- 
di*canis  are  more  readily  corrected  by  external  circumstances. 

What  are  called  imaginative  minds  are  most  subject  to  this  condition,  which 
must  be  regiutled  as  an  unhealthy  one,  for  if  not  resisted,  but  allowed  to  increase,  it 
may  weaken  the  iutellectual,  the  reasoning  powers,  and  otherwise  impair  the  mind. 
"  All  ])OWfr  of  fancy  over  reason,"  says  Johnson,  in  his  characteristic  way,  '*  is  a 
rlegree  of  insanity.  By  degrees  the  reign  of  fancy  is  confirmed.  She  grows  tir.rt 
iinp:>rious,  ;iud  in  time  despotic.  Then  fictions  l>egin  to  operate  as  i-ealitics,  false 
npiiiioiis  fasten  upon  the  mind,  and  life  passes  in  dreams  of  rapture  or  of  anguish." 

Thf  iniagiuiition  and  the  reason  are  in  great  measure  antagonistic  facilities. 
Por!iap.s  they  are  never  found  highly  developed  together.  It  is  only  when  the 
iiua^instion  is  stronger  than  the  reason  that  it  can  escape  from  its  control.  When 
till!  latter  predominates,  the  former  is  held  in  check.  No  author  has  set  this  forth 
nioro  clearly  and  vigorously  than  Lord  Macaulay,  who  has  handled  the  subject  in 
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■on  UiAU  one  at  hia  essays.  In  that  on  Dryden  especially,  he  says  the  ims^nation 
a  oerer  ao  stvong  as  in  people  incs^ble  trf  reasoning.  With  striking  force  and 
felicity  of  iUastration,  he  shows  how,  in  the  development  of  the  reason  at  the 
eqcnse  <A  the  imagination,  "  the  progress  of  a  nation  from  barbarism  to  civili. 
mixoa  prodooes  a  change  similar  to  that  whidi  takes  place  daring  the  progress 
of  an  individual  from  infancy  to  mature  age."  "Oar  jadgment  ripens,  our 
inu^natuHi  decays."  "  Such  is  the  law  of  our  nature."  He  points  out  also 
the  analpgy  in  the  triumph  of  the  imagination  over  the  reason  between  savages, 
diildnn,  wiaHpnAn^  and  dreamers. 

Some  persons  are  almost  always  dreaming,  even  when  awake,  and  this  constant 
<i^-dnanung  seems  to  be,  at  all  events,  incompatible  with  a  well-disciplined  mind 
ud  a  strong  will     Coleridge  may  be  mentioned  as  a  conspicuous  example. 

Indeed,  if  we  attend  at  all  to  the  state  of  our  mind,  we  must  observe  that  it 
nries  widely ;  and  during  a  oonaiderable  portion  of  our  waking  hoars,  in  many 
petaims,  especially  in  the  young,  its  condition  is  not  far  removed  from  that  of  dtiy- 
dreaming.  When  we  are  not  at  work,  when  the  attention  is  not  fixed,  during  perio<lK 
«{ losnre^  the  intellect  is  wont  to  escape  Insensibly  from  the  dominion  of  the  will, 
sad  to  wander  &r  on  into  the  r^;ions  of  thou^t,  one  idea  suggesting  another,  which 
brthwitb  takes  its  plac&  One  step  farther,  and  the  influence  of  surrounding 
dnomstanoes  is  almost  shut  out,  and  the  imagination  revels  without  restraint, 
llwa  we  may  be  said  to  dream. 

Day-dreaming,  or  reverie,  and  the  dreams  of  sleep  are  connected  by  a  peculiar 
phase  of  dreaming,  which  sometimes  occurs  when  the  sleep  is  unusually  light,  or 
more  often  when  we  are  awakenitig  out  of  sleep.  In  this  state  the  scnsorium  in 
mace  or  less  active  ;  -we  are  conscious.  It  is  characterised,  moreover,  by  a  partial 
and  imperfect  control  over  the  current  of  thought,  and  a  voluntary  effort,  in  some 
degree  successful,  is  made  to  proloDg  agreeable  ideas  and  to  dispel  gloomy  ones. 
This  condition,  oftentimes  very  pleasant,  must  1)e  familiar  to  every  one,  as  occurring 
at  the  dawn  of  day,  before  rising. 

Again,  every  one  knows  that  a  dream  out  of  which  we  have  awakened  is 
wiy  tiable  to  recur  if  we  soon  fall  asleep  again.  We  dread  this  recurrence  when  a 
dream  has  been  horrible,  or  court  it  when  a  delightful  riHion  has  been  interrupted. 
Sadi  coses  tend  to  establish  the  relation  between  our  sleeping  and  waking  thoughts. 
By  watching  and  analysing  the  phenomena,  we  can  observe  how  insensibly  they 
psas  into  each  other,  the  vision  of  our  sleep  rising  into  ascendancy  as  the  influence 
of  external  impressions  and  of  the  will  is  withdrawn. 

The  supremacy  of  the  will,  in  its  relation  to  the  intellectual  powers,  •  is  the  best 

*  We  my  the  will  in  ita  roUtion  to  the  Intellectual  powen,  for  distinct  KaA  widely  dUTerent  bctn 
we  comiDonly  indodcd  ia  the  operation  o(  the  will.  The  will  la  referred  to  in  reUtion  to  certain 
fonai  of  muKular  »cti«M).  We  >pe&k  of  voluntary  or  volitioiul  ftcti,  meaning  that  thc^ae  ar<' 
^tcnidited  \tj  the  wiU.  Again,  we  speak  of  the  will  aa  goreming,  in  a  greater  or  leu  degree,  the 
■ipntiona  of  the  intellect,  aa  directing  thonghti,  regulating  the  ideiu,  controlling  the  imagination, 
•ndio  forth. 

Sorely  a  diitinotaoD  ooght  to  be  drawn  between  the  power  of  the  will  in  determining  certain 
"^aim  of  the  body  and  the  influence  of  the  will  in  ita  relation  to  the  faculties  of  the  mind.  !■ 
^  power  by  wbicb   certain  moTcments  are  determined  identical  with  that  by  which  the  varloiu 
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iodicatitm  of  a  heiJdiy  minil,  and  failure  of  tliu  power  of  the  will  u  thn  flarliest  and 
most  obvirms  sytnptoni  of  luenial  defect  or  debility.  As  by  the  presidency  of  the 
will  man  in  diatitigaisbed  from  animals ;  ro  dn  men  ditf<^r  «'idely  in  the  degree  to 
which  the  power  of  the  will  is  developed.  In  any  case,  it  may  be  aiid  that  wlien 
the  will  is  strongest,  when  its  influence  over  the  intellectual  iacuItieH.  u  well  a»j 
over  the  pajtaions  and  cmolious,  is  greatest,  the  miod  is  in  its  moHl  vtlicifnt  state. 
Now,  the  remarkablu  analogy  between  the  mental  phenomena  in  dieamtug  and 
insanity  has  not  been  overlooked.  As  in  dreaining,  so  in  insanity  ;  the  power  which 
thf  mind  iu  a  hoalthy  state  poKsesKfj}  of  directing  and  controlling,  within  certain 
limits,  the  current  of  its  thoughtA  is  to  a  greater  or  less  degree  lost.  And  the  idms 
and. imagination  which  thus  run  riot,  as  it  were,  are  not  torrected  or  chooked  by  the 
infiuence  of  external  things  througlt  the  senses.  There  is,  however,  this  differeoMT^ 
in  dreaming,  the  seitses  are  more  or  less  closed  ;  in  insanity,  these  paths  to  tlte 
mind  atv  atiU  open,  bnt  the  discvdered  intellect  ignores  the  evidenoe  which  they 
convey. 

In  reverie,  the  same  condition  to  n  great  extent  prevails.  It  is  most  common  [ 
atul  intense  in  minds  in  which  the  emotions  and  imagination  predominate.  In  \h»\ 
state  called  abgtroelion  there  15.  however,  this  difference  ■_.  that  whereas  iti  eithwi 
ODDdition  the  inflaenoe  of  external  impreasions  is  for  the  time  ignored,  in  reverie] 
the  will  is  in  abeyance,  in  abstraction  it  is  dominant ;  the  vrill  has,  as  it  were,  t)i»| 
intellectaal  powers  well  in  hand.  A  train  of  thought  U  guided  without  intermption 
to  A  logical  cooclu^on,  and  therefore  tliis  condition  is  euin'>Dtly  favoumble  to  sound 
and  siistniiied  reasoning. 

The  sense  of  fatigue  that  follows  upon  gicat  mental  exertion  seem*  to  l»e  in  I 
proportion  to  the  effort  of  tho  wilt  whidi  bos  been  necessary  to  acomnplish  the  task. 
Aa  with  muniial,  so  with  mcutfti  labours  :  those  wliich  nn.'  execiite«l  with  the  least 
effort  involve  the  least  fiitigiie.     Volitional  acta,  whether  of  body  or  mind,  whidi 
involve  intense  effort  of  the  will,  produce;,  beyf»nd  all  others,  exhaustion.     Thus,  moat  j 
men  who  are  accustomed  to  task  severely  and  exhaust  their  mental  powers  haraj 

ibt«l]MtiMl  EunltlM  Mv  ptidod  or  gdwmed  f    It  hu  boca  laiii.  "  W<>  bare  in  oar  onn  oonadoaasM 
of  ffffort,  sad  la  our  OEp«ri«aoc  of  tubwqiirnt  UtlffTl^  a  TOty  ttroDS  Uilication  llint  iivi  power  wtiicb  ttaia 
««Btn>k  uul  dinwto  the  cunent  at  thought  i«  of  the  lame  kind  with  thitC  wtilcb  «Ua  forth  sotilttiuJ] 
OUTMBfDta  of  th«  Ixhly.  tlioufli  excrltsl  in  a  dUlofmk  mode."    But  ii  thfl  ttuUcfttion  thoa  AfTonlDdj 
ttnmg  taoogb  to  niMt  tiie  enJencr  wljich  WoiU  to  cttabliah  a  dUtioction?     Thtn  kyftmn  tu  be  aol 
MHnwpondflOM  bcTwvea  tb«  powrr  of  Ihc  will  in  in  ivUtioa  to  th«  body  and  to  th«  tuind.    ii*A  i« 
|i*«^«fn1iienlly  dtatiagvUied    from  all  amtnKli  by  the  |M}w#r  of  hb   wlH   o^er  tb«  ofienCiow  of  lu* 
■nt<Uoct ;  wher«a«  in  the  power  of  tL(  will  owr  tbfl  nniMtln,  in  rarK>Qt  ToluDUrr  vAa,  \m  U  i&fecior  to 
ttymMf.     ilml  u  tD  cliildrvtt,  uvig«^  toikdinnt,  anddrvanetv,  to  in  the  lowrr  aniirula;  there  wcon  to 
b*  ((rest  defictencjr,  or  almort  total  ahvenoc,  iif  tlie  |Hiwcr  of  the  will,  not  ovrr  ni\t*cal>r  morenMni,  btit' 
oTnr  the  current  of  thought,     'niieti  animal*  are  mid  to  bo  (Irfidrat  ia  wit],  thii  I*  trite  In  relation  taj 
Die  mtoil  only.     To  deny  them  the  paneMiDa  nf  a  •Hrmc  aa>l  vigmiiiu  will  in  rrlkiion  to  irn* 
artioB  ta  to  \*ai  forth  a  mere  ilocma  inofiMnitian  to  the  nw«t  obriott*  and  fAiniliar  (*<ta.    How  na 
b«  muMnuil*!/  aMorted  lliat  aoimnU  ar?  inmpahlc  of  intfiucly  valltional  a<;t*  * 

Ku,  Mtunuf  ditfereiit  men,  and  even  in  tlie  Mine  nuui  al  difTi-rent  peri>tdi  o(  hb  lift  and  in  itWcrantj 
')«  h)  no  dir»^l  relalitm  bptwwm  the  iwwfr  of  tb«  wiU  ta  iti  influence  m  iha' 
.  inderti,  oflrnliinoa  riitliur  an  iu*ente  one, 

A^  '\i  rT<-i,t),  Uip  wurd  will,  m  cunsatty  Badnwiood,  tn^Iuili;*  tb«  power  by  wMebawtaio  «ct*i 
drtrntiined,  atul  tb«  fwuHr  ^f  wUeb  th*  vuioot  oitefaliuu  of  lb*  ialaOaol  an  ooenliaatMl 
goNnwd* 
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experienced  at  times  a  temporary  &ilare  of  the  will  to  control  and  direct  the  cntrent 
of  tboaghtb  For  a  few  moments  there  is  an  utter  inability  to  concentrate  the 
attention,  cm  a  particular  subject  There  is,  as  it  were,  a  mental  struggle  before  the 
purpose  is  accomplished.    This  is  a  strong  hint  to  rest  awhile. 

All  forms  and  d^rees  of  mental  activity  exist,  from  intense  voluntary  thought, 
or  ihe  clearest  and  profoundest  reasoning,  to  the  wildest  insanity  or  the  most  in- 
coherent dreams. 

Now,  just  as  the  dreams  may  be  r^arded  as  due  to  partial  activity  of  the  cerebral 
lobes  when  in  a  state  of  imperfect  repose,  so  may  the  condition  termed  EomnambuUsm 
be  r^arded  as  essentially  the  result  of  a  state  of  more  or  less  complete  activity  of  the 
■ensorium,  the  hemispheres  beyond  being  nevertheless  at  rest.  In  what  may  be 
called  the  purest  form  of  somnambulism,  various  acts  may  be  accomplished  in  the 
most  perfect  manner  as  the  direct  result  of  impressions,  without  any  evidence  of  the 
intervention  of  ideas. 

But,  although  in  somnambulism  impressions  do  not  necessarily  arouse  ideas,  yet 
tbey  nevertheless  produce  sensations  and  determine  sensori-motor  acta.  That  they 
teach  the  sensorium,  and  are  not  merely  excito-motor  in  their  nature,  is  evident  from 
their  results.  Sounds  are  sometimes  heard  and  objects  recognised  by  the  sight  and 
touch. 

The  term  somnambulism  appears  to  be  very  loosely  employed.  In  its  most 
onnmon  acceptation,  a  combination  of  dreaming  and  somnambulism  is  implied. 
Peih^w,  indeed,  this  is  the  most  common  form  of  somnambulism.  Kot  only  is  the 
lensoriam  active,  but  the  hemispheres  themselven  are  partially  awake.  A  common 
instance  of  this  is  "talking  in  sleep."  What  is  called  nightmare  is  an  ugly  form  of 
this  combination,  and  it  is  instructive  to  notice  that  this  usually  depends  on  some 
eccentric  and  morbid  irritation,  as  indigestion.  But  it  is  also  sometimes  due  to  im- 
perfect arterialisation  of  the  blood,  and  such  defective  action  of  the  lungN  or  heart  is 
a  common  cause  of  the  wildest  and  most  frightful  dreams,  of  what  may  be  truly 
called  delirium  in  sleep.  Although  the  description  usually  given  of  somnambulism 
would  imply  an  active  state  of  the  cerebral  hemispheres  as  well  as  of  the  sensorium, 
would  include  a  state  which  is  essentially  tbat  of  dreaming — ro  that  somnambulism 
has  been  described  as  an  "acted  dream  "^yet,  while  it  may  l»c  admitted  that  this 
more  complicated  condition  may  be  a  common  one,  it  in  important  to  recognise  the 
tact  that  a  state  may  occur  in  which  some  or  all  of  the  senHorial  centres  are  active, 
the  cerebrum  itself  being  nevertheless  in  a  state  of  complete  repose,  the  actions  which 
result  being  simply  sensori-motor,  or  instinctive  ones.  Tlius,  no  ideas  are  aroused  and 
noUiing  is  remembei*ed.  This  may  be  described  an  tlie  simplest  and  ])urest  form  of 
KHnnambu  1  ism. 

It  seems,  then,  that  the  clearest  and  most  correct  idea  will  be  obtained  of  these 
two  states,  and  of  their  relation  to  each  other,  by  regarding  them  as  manifestations 
o£  various  degrees  of  activity  of  those  centres  which  in  profound  sleep  pass  into  a  state 
of  complete  repose ;  that  either  alone  may  be  active  while  the  other  is  at  rest ;  or  both 
together,  in  imperfect  sleep,  may  exhibit  all  degrees  of  partial  activity  in  various 
proportion,  short  of  that  thorough  and  complete  exenise  of  their  functions  when 
wideawake. 
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It  appears  that  this  view  will  afford  an  inraght  into  certain  facts  which  do  not 
otherwiM  admit  of  exphmation.  For  example,  dreaming  is  more  frequent  than  som- 
nambulism, because,  of  all  portions  of  the  nervous  system,  the  cerebral  lobes  are  the 
most  sensitive  to  variations  in  the  quantity  and  quality  of  blood  circulating  through 
them.  Witness  the  efleots  of  alcohol,  eUier,  and  chloroform.  Again,  somnambulism 
is  more  common  in  the  young,  because  then  the  sensorial  centres  are  more  prone  to 
activity.  With  regard  to  dreams,  the  rule  is  less  general,  being  influenced  by  halnts  of 
mental  exercise.  Again,  the  remembrance  of  dreams,  not  of  somnambulistic  acts :  it 
is  important  to  note  the  alienee  of  memory  in  somnambuliran.  It  would  appear  that 
acts  purely  somnambulistic  are  never  remembered  or  recalled.  This  seems  to  point 
to  their  natura  They  find  their  parallel  in  instinctive  actions.  Once  more,  the  dex- 
terity and  accuracy  of  somnambulistic  acts  ;  for  example,  of  muscular  movements  in 
walking.  Perhaps,  in  this  case  the  cerebellum  is  awake  also.  The  somnambulist 
walks  across  a  narrow  plank  over  a  frightful  chasm  steadily,  and  without  fear.  Why? 
Because  the  act  is  a  sensori-motor  one,  and  no  idea  is  called  into  play.  For  the  same 
reason,  a  person  wide  awake  may  accomplish  the  same  feat  in  the  same  manner,  if 
the  danger  be  concealed  from  him,  if  he  have  no  idea  of  it  In  the  former  case,  he 
may  see  it,  but  has  no  idea  of  it ;  in  the  latter,  he  has  no  idea  of  it,  because  he 
cannot  see  it 

In  til  is  view  of  the  matter,  therefore,  the  actions  of  the  somnambulist  are  essen- 
tially of  the  nature  of  instinctive  ones.  A  careful  analysis  of  them  will  show  that 
they  possess  this  character.  In  the  simplest  and  purest  form  of  somnambulism,  aa  in 
the  simplest  and  purest  examples  of  instinctive  acts,  there  is  not  any  satisfactory 
evidence  of  the  operation  of  the  intellectual  powers.  In  either  case  is  seen,  the  adap- 
tation of  means  to  ends,  but  there  is  no  evidence  of  the  intervention  of  ideas,  of  the 
calculation  of  consequences,  of  reason.  This  difference,  however,  must  be  noted  in 
the  two  cases.  The  operations  of  instinct  are  invariably  associated  with  an  active 
and  acute  state  of  the  senses.  In  somnambulism,  all  the  senses  are  not  commonly  in 
full  activity.    Cnvier  perceived  and  pointed  out  this  relation. 

Summarily,  then,  these  several  states  may  be  thus  contrasted  : — 

In  profound  sleep,  there  are  no  acts  beyond  excito-motor  ones,  and  even  these  are 
reduced. 

In  somnambulism  there  are,  beyond  these,  sensori-motor  acts. 

In  dreaming,  ideas  are  aroused.  Impressions  are  either  subjective  or  objeotiva 
If  the  latter,  it  is  presumed  that  the  sensorium  must  be  in  a  state  of  at  least  partial 
activity.  , 

Rhythmical  jlcd'on.— Certain  muscles  of  the  body  work  in  a  remarkably  reguUr 
manner :  the  heart  is  the  most  striking  instance,  and  this  action  is  said  to  be 
rhythmical.  It  consists,  as  we  have  seen^  in  a  series  of  alternate  contractions  and 
dilatatiouB  of  its  several  chambers,  which  are  produced  by  equivalent  contractions 
and  relaxations  of  the  muscular  fibres  forming  their  walls.  These  morenients  ore 
singularly  well-defined  and  distinct,  rapid  and  regular.  In  other  words,  there  ore 
here  short  and  abrupt  periods  of  alternate  acti\'ity  and  repose  exhibited  in  an 
orderly  manner. 

The  muscles  concerned  in  respiration  act  with  like  order  and  regularity,  and  so 
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tbe  movements  of  tlw  cheat  ere  «lao  rhythmiod.  Every  «ie  reoognins  this  order! j- 
noceamm  of  mctiona,  in  a  ctele  of  nndirtorbed  health,  in  the  breathing  ai  well  aa  in 
the  palae. 

The  same  r^olarity  of  action,  hoverer,  ocean  in  manj  other  parts,  but  as  theae 
are  not  nntoxally  expoaed  to  view,  mnd  as  the  movemeaita  are  lest  Tigorous  and  dis- 
tinct, they  are  more  likely  to  eea^  caaoal  obserration.  31any  kinda  of  tubes  in  the 
body,  the  purpose  of  which  is  to  transmit  various  substances,  accomplish  this  by  the 
tWBrtaince  of  mnacnlar  fibrea  contained  ih  their  walls.  The  intestines  act  in  this  way ; 
•0  do  the  duets  of  ^anda,  and  at  least  the  smaller  arterien  and  veins.  When  these 
nbea  are  carefully  observed,  ordwly  waves  of  contraction  may  be  seen  to  sweep  along 
them  in  r^i;alar  snoceasion.  The  rata  at  which  these  waves  travel,  and  the  rafndity 
vith  which  they  euoceed  each  other,  vary  widely  in  different  instances,  but  die  same 
kind  of  action  occurs  in  all  The  contractions  are  called,  in  this  case,  peristaltic  or 
^■ermicnlar,  for  aimilar  movements,  produced  in  the  same  way,  are  witnessed  in  worms 
ud  caterinllars.  The  direction  of  the  movement  depends  on  the  mode  of  arrange- 
nent  of  the  muscular  fibrea  and  the  order  of  their  action. 

It  may  be  well,  in  passing,  to  dispose  of  an  error  to  which  the  observation  of 
these  interesting  movements  has  given  rise.  It  has  been  affirmed  by  the  highest 
Kitfa<Hities  that  because  thia  kind  of  action  is  persistent  throughout  life,  and  never 
intermpted  by  periods  of  prolonged  pause,  therefore  the  muscles  conoemed  in  it 
bare  no  need  of  reposa  It  has  been  argued  that  because  the  heart  and  the  muscles 
(tf  respirstion  act  during  sleep  as  well  as  when  we  are  awake,  therefore,  not  having, 
tiiey  cannot  reqture,  rest  But  surely,  in  this  view  one  side  of  the  subject  is  altogether 
overiooked.  Is  not  every  inter\-al  of  active  contraction  a  period  of  restf  For  in- 
stance, although  it  is  quite  true  that  we  aiy  the  heart  in  atwavs  acting,  this  action, 
strictly  speaking,  is  not  continuous,  but  intermittent.  Evpr}'  part  of  the  organ  is 
■abjected  to  alternate  intervals  of  contraction  and  relaxation,  to  say  nothin*;  of  the 
possibility  that  only  some  of  the  fibres  of  each  [lart  act  at  one  perioil,  while  othfrs 
are  passive.  The  same  may  be  said  of  the  muscles  concerned  in  the  act  of  respira- 
tion, and  of  the  plain  or  unstriped  muscles  generally.  Ko ;  it  cannot  l>e  affirmed  that 
the  law  of  rest  is  in  abeyance  anywhere. 

Much  thought  has  l)een  expendeil  on  the  nature  of  rhythmical  action,  but  that 
the  result  has  been  hitherto  so  unsatisfactory  may  l>e  due  to  the  fact  that  th«'se 
movements  have  been  regardeft  from  a  wrong  point  of  view.  They  liave  l>een,  for 
the  most  part,  assumed  to  be  peculiar  ;  to  be  some  kind  of  action  quite  distinct  in  its 
nature  from  that  of  muscles  generally.  But  if  it  be  true  that  the  natural  lifo  and 
healthy  stato  of  every  muscle  invoh-en  alternate  ihtio-Is  of  exercise  and  rei>osc,woulil 
it  Dot  seem  that  the  simplest  form  in  which  these  successive  periods  occur  would  be 
an  orderly  and  regular  one  ?  Would  it  not  bo  nion-  in  accftnlance  with  larger  views 
to  regard  rhythmical  motion  as  the  primary  fonn  of  muscular  actirity,  and  from  this 
«tarting-point  to  attempt  to  trace  some  of  the  various  causes  to  which  deviations 
from  it  are  due ;  to  study,  for  instance,  the  relation  between  the  dovclnpinent  of  a 
MTTOus  system  and  the  interruption  of  rhythm  ;  or.  in  other  words,  the  meiins  by 
vhich  disturbing  causes  can  operate  from  without :  in  this  din-ction  working  onward, 
uitil  the  infiuenoe  of  a  will  appears,  which,  as  its  jiower  increases  through  the  higher 


anintBis  up  to  man,  becomes,  of  all  dUlurbuij;  causos.  {>crlupH  Uie  most  potfliit  ?  At 
all  tKvects,  the  action  o(  the  muscles  most  directly  under  its  control — the  voluntary 
ones — is  the  Itiaat  rbytbinic&L  T\\<Me  only  occuionAlly  t«nd  to  such  form  of  action 
when,  from  some  [ini-ticuUr  cause,  the  infiuence  of  the  will  is  withdrawn. 

There  i»  strong  endence  for  r^arding  rhythmical  movement  as  the  primary  form 
of  niuficular  action.  It  ii  the  fint  kind  of  moveaent  by  which  contractile  subatanoe 
manifests  itself  at  the  banning  of  life,  and  thronghoDt  living  forms  it  exists  more 
generally  than  any  othor.  In  truth,  it  k  the  one  univenial  mode  of  mtuculikr  action, 
for  in  the  simplpst  structnrBs  and  conditiomt  of  life  the  onl;  movements  that  can  be 
doti^cted  are  riiythiuical  onos.  jVud  &urely  the  oleervation  of  pulsating  vesicles  io 
tiny  fragmeuts  of  prutoplasm  might  suggen  that  it  is  not  in  any  a[>ecial  arrangement 
of  an  elaboraUf  ner%'ouB  system  that  the  real  cause  of  rhythm  is  to  be  iband. 

liat  rhytlun — or  periods  of  activity  alternating  with  perioda  of  repose  in  regular 

succession — ii  by  no  meana  confined  to  special  instances  of  muscular  contraction. 

ital  processes  everywhere  must  be  represented,  not  by  a  stnuf^t.  but  by  an  nndu- 

g  line-  And  while  in  such  a  Unc  the  primary  or  smaller  wavoe  may  be  very 
irregular,  the  set-ondary  or  larger  ones  will  be  nmch  mon*  uniform.  The  periodii 
given  to  sleep,  which  is  emphatically  rejit  of  tlie  higher  norvtMvntres,  are  naturally 
K^|ular.  It  does  not  affect  the  question  to  refer  the  reguhir  periods  of  sleep  to  tho 
regular  alternation  of  night  and  day  ;  this  is  but  to  aay  that  oiu;  iiu<tance  of  rhyth- 
mical action  in  di-k'rnitned  by  another.  This  rise  and  toll  is  sliown  too,  pcrbi^,  in 
the  fact  that  death  more  frequently  ocours  at  some,  hours  of  the  day  and  night  than 
at  others.  The  imprmwion  has  lieen  ent4>rtained  by  many  that  the  greater  number  of 
deaths  occur  in  tlio  dawn.  In  1-11  cases  collected  some  years  ago  from  the  niedical 
and  surgical  wards  of  St.  Bartholomew's  Hospital,  without  reference  to  person  or 
disease,  or  any  other  especial  circumstance,  the  exact*  moment  of  dissolution  wraa 
recorded.  Taking  midday  and  midnight  as  the  extreme  points,  it  was  found  that 
biaween  six  in  the  morning  and  six  in  the  evening,  of  the  total  number  only 
61  died  ;  whereas,  Wtween  six  in  the  evening  and  six  in  the  morning  «(.1  died. 
Thus,  the  ratio  of  the  twelve  hours  of  which  midnight  is  the  centre  is  to  the  tweilve 
hoars  of  which  midday  is  tlie  cpntrp  as  four  to  three,  or,  spoakin:;  broadly,  It  may  be 
laid  that  one-thirJ  more  dit-d  during  the  night  than  during  the  d»y. 

Mon-over,  there  is  evidence  to  show  tlmt  such  undulatiunn  of  action  are  not 
dircs:tly  due  to  external  causea  There  appears  to  be  a  diurnal  flnctuation  of  t«mpfK 
rature.  independently  of  oxeroise  and  repose.  In  persons  kept  at  rest  all  day.  and  in 
tl  iinl  fiostnns  th'>n'  ih  litill  uxnnlly  a  ri^Iar,  though  slight,  rise  and  foU  ia 

till  .tiurt's  and  in  the  excit4'nient  of  morbid  action  this  ia  often  much  moiv 

marked.  Dftcji,  too,  it  may  be  observed  that  daring  recovery  from  a  sut^  of  extreme* 
depn'ioion  th*.*  profrrcss  is  not  uniforui.  Ffriodn  of  rapid  amendment  will  alternate 
with  iiit<'rv.aU  of  n>l«pRe,  seveml  times,  prrhaps,  iu  the  course  of  a  few  hour^  Itegular 
fluctuation  iu  vital  activity  on  a  larger  scale  may  be  witnesaed  during  the  p^rrind  of 
early  life.  Orowth,  wlicn  carefully  ob9er>'ed,  is  found  not  to  be  imiform,  but  lo  Ue, 
at  iiilflrmla,  now  raotv',  now  Iras,  rapid.  In  truth,  there  ia  do  aniformity,  any  mof* 
.  '  i"'  '.^      I  iialum.    ChaDge — coaistant  chinjr — pre\"aiU  every* 

•.t  to  ebb  and  flow.    This,  in  tjie  order  of  nature,  is 
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r,  oad  iv  is  tiT  Uiisordor  and  itfuiiric/  Uai  we  are  mwbled  to  n^wgnuo  Uia 

al  n&tunl  Uvs. 

Tif  Material  AytnU  of  VUal  Ariion. — Vit&t    action    dnponds    on    ontAJD 

iclition*.  wfaicb  mrv  suirpUc-d  by   tSKUTuU  ogunU.     Thv  couiumpdon  of  mbstMiioo 

in  thtr  Uischarq^-  uf  fitactum  is  cdecCcd,  broadly  apenking,  by  tho  action 

oxygen  of  tbe  air  up<m  ti)i>  aevaral  stnuAQrea  of  tbo  Uxly.     Tliui   wumug 

or  wMte,  rattkt  bo  rppaitvd,  and  tb«  aouroe  ol   the  rMtoration  and  rooewal 

I  food.    TfattN,  Ui«n,  Kooti,  including  water,  and  Air,  are  tbt^  mai«Tial 

W  lift 

T).  of  tho  wont  of  tfaeae  luatehAjA  U  adapted  to  thrir  supply.     Air  ia 

ertry-v „. .  _  | . . .-.cnt.  and  tiir  act  of  brmthing  omnot  be  deUyed.  Watvr,  aa  a  rale, 
ti  always  witiiiu  rvach,  and  tlunt  can  be  borne  011I7  for  a  ahort  time  ;  bat  food  eomea 
not  ao  dinctly,  aU'l  we  ara  t.-ouatrueCad  to  suppart  ibe  dopriratino  of  it  for  a  lonfpar 
bat  tc  is  tlie  lot  d(  all,  o£  animali  in  Mime  di^gree,  and  of  m*n  num 
lly,  to  secat«  nourislmir^nl  by  labour.  **  In  the  aweafc  of  tby  &or  ihalt  tbon 
biMd."     With  all  men.  wbetbcr  tavafb  or  dviUsedt  the  prime  ^Jeot  of  life  ia  to 

their  duily  bread. 
Tbo  iu»  of  forwl  ta  uol  no  simple  a  subjt^ct  ox  at  tint  ngbt  it  may  appfiar  to  lie. 
aonroM  of  ib^uiand  fix-  it  an*  variuua.     Althoogh  the  uxact  reUition  aaiating 
ewMin  them  a  uot  yut,  pnHtapa,  clearly  diiitorauned.  thore  oaa  be  no  doabt  thai 
'  ptirpoa«fl  : — Thn  couxirui'tinn  and  rcg«D«rKtion  of  th«  tixmiea ; 
■1     .  -r  tiir  pvrformancft  of  t'uiii^tiuit :  The  prodnotion  of  buat 

Tn  oouaid^ring,  thctrforc,  tbv  dextination  and  twea  of   food,  tho  quantity  and 
lity  re«^nirwi,  we  havp  to  rtudy  : — 

(1)  Tbi^  Kuhj<>ct  of  Nutrition  :  tbo  re^iair  of  waatoand  rcnowal  of  aabttanoa.— 
I<iv,  it  appcan  tbot,  ixnighly  Bpnakinft,  tho  animal  body  woatea  daily,  nn  an 
about  onistweuty-tlurd  or  oac  twenty -fourth  of  ita  weight.  But  thia  pro- 
M  Iial>Ie  to  extivme  Tariation  by  numproua  and  povorfnl  nodifyiog  canaea 
chief  of  Lhem  may  '^  notii'wl — 
riod  uf  lift;. — Thia  boa  raHt  influence  on  the  proportion  of  food  con- 
Thr  young  requirn  much  more  than  tho  old.  Thia  incrcaeed  drmawl 
the  Mrly  period  of  life  is  due  to  more  than  one  canae.  In  a  growing 
of  coutw,  tbrrc  must  be  a  surpluft  of  income  ov«r  expemtiture.  But  in 
hn  beyond  thiii,  in  tlie  enrly  yoarn  of  life  change  in  mor*'  octivn ;  vital 
are  more  eiiergi*ticaUy  carried  on.  Growth  and  development,  which  are 
(diaata  uf  nutrition,  dpfoand,  of  coone,  an  equivalent  amount  of  rxtra  food,  but  the 
dition  tbuA  require*!  la,  in  any  circunitanoM,  oompamlivdy  a  very  •mall  one. 
ii  true  thnt  at  thi>  time  when  growth  and  deroloproent  am  proomdbg  most 
'actiroly  the  demand  for  food  ia  greateet ;  but  there  can  be  do  doubt  tliat  by  for 
Uke  largest  portion  of  it  ia  conaumed  in  repairing  tho  waste  which  is  tboti  moat 
tUndant,  and  tliat  but  a  very  triiial  fraction  of  tho  whole  ia  employed  in 
'limiting  the  wf  iglit  and  Inilk  of  the  body.  For  growth  and  danlopawDt,  even 
vbei)  moat  rapidly  progrmxiug,  on*  but  slow  and  gradual  prooenea,  when  eompamd 
titb  the  amount  oc  food  which  is  daily  conaumeiL 
(jooatitutiiin  and  habita— The  amount  of  food  required  at  any  time  is  bu^ly 
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induoncod  hy  rest  wA  activity.  Tlio  quantity  imd  quality  of  food  whicli  wiB 
Hufiice  to  mmntoin  the  boity  in  a  staU;  of  repose  will  prove  very  inadequat«  during 
i!xerci»o^  for  the  nddiliooat  force  thus  expended,  as  in  tiw  case  of  a  working- m«<i» 
involves  the  consumption  of  an  equivalent  amount  of  subitanoa 

(2)  Tc-raperature. — Heal  is  tvolved  by  tlie  combination  of  the  '■Jpni'^iilfl  of  tb* 
food,  and  of  the  tiM^^>!*  wliicJi  art-  derived  from  it^  with  oxygwn.  All  foo»l,  therefore, 
sooner  or  later,  by  combustion,  produces  heat :  some  |>ortion  more  din^ctly  after 
IMUsing  into  blood;  Bouie  less  djrccUy,  only  after  having  formed  mgue.  So  rhnt  th(> 
amount  of  heat  required  influences  the-  quantity  and  quality  of  fooiL 

Man  belongs  to  that  class  of  thu  animal  kingdom  which  iscalhsl  "  wann-bloodcd." 
^IChere  is  a  wide  difference  belwwm  vanous  classes  of  the  animal  kingdom  in  the 
aouut  of  beat  tliey  are  ablo  to  gtmerate  and  tlm  temperature  tfafy  maintain.  We 
'epttik  frtiuiliarly  of  animals  »-ith  warm  and  cfilH  bloo<l ;  and  thesti  t*miB.  nltbough 
influilicieiii,  refer  to  a  moet  important  ilistinction.  Thost*  members  of  thp  animftl 
kingdom  which  arc  called  warm-blooded,  such  as  birds  and  mammalia,  luivt*  thv 
powLT  of  maintaining  an  almost  uniform  temperaluro  iii  the  luidsi  of  oxtrvme 
fluctuations  arouii'l  ilicm,  find  this,  by  \-irtue  of  their  great  capability  of  ^nerating 
hetit';  wb«nu  those  members  of  tho  animal  kingdom  which  are  Ic«a  aptly  t«rrni<-d 
cotd-blMxied,  sa<.'h  as  tishra  and  reptiles,  have  cotnpanvtirely  little  power  ul 
luainlaining  an  indopendent  temperature.  AVithin  certain  wide  Uimta,  their 
i>  I   '  v  vorii's  more  or  lesi  with  that  of  the  surrounding  mrtiitnn.     Thus,  the 

i .        I  —between  wliich,  however,  no  abrupt  line  of  demHrcation  can  U^  dr»iwn 

— are  diJitinguisbiHl  by  their  relative  power  of  resinting  cbaug«!  of  temperature. 
They  an?  also  distinguiahed  by  their  relative  power  of  endurance  ;  for  warm-blooded 
auimalfl  apitear  to  be  deiicient  in  po^or  ol*  endur&uoe,  as  cold-bloodiMl  ones  are  in 
power  of  roitstaoce.  If  by  any  extreme  means  the  tetuperature  of  a  warmblooded 
animal  he  miited  or  depree««d  only  a  few  degrees,  a  fatal  n-vxXt  will  W  before  vef^ 
long  prodaced.  Thus,  while  the  one  class  can  redst  much,  but  endure  littH  th* 
olh(!r  class  con  endure  mucli,  but  msisl  littlf.  The  powers  of  rralstanoe  knd 
endurance  are  most  variable^  but  ever,  it  wuuM  st-era,  invenwly  pn.>portioned.  It  is 
paay,  then,  to  undenitand  what  great  difference  there  miirt  be  In  the  amount  of  heat^ 
producing  food  which  is  ooaaumed  under  these  different  oonditioiis,  nnd  how  largs 
an  amount  of  heat  must  be  constantly  evolved  in  the  human  body. 

The  nmount,  however,  must  \axy  with  the  external  Icnipfratmv.  as  with  the 
na&ob  and  climate,  for  it  is  obvious  that  in  order  to  maijitain  an  uniform  Ktandar4 
mnr*  heat  niuat  be  gr-neratad  in  eold  than  in  warm  weather.  Hcitev,  uor^  lifaV 
prodtiung  food  must  be  ooosumed.     A  careful  ittudy  of  the  di<>r  in  'I  ''  '■  ttUnilM. 

wlitHa  nil  the  orcumstaoccs  of  cadi  caeu  are  fairly  taken  into  >.'  i'  ii,  fully 

bear*  out  this  significant  &Kt. 

The  remarkable  and  almost  singuhu"  power  cf  the  human  race  to  exist  and 
(lourish  over  the  wfaole  sorface  of  the  eArth  depends  jiartly  nn  the  t^mperahm 
*v!iioli  man  in  able  t"  inaintfliii  under  extreme  conditions  .  •    ■  "tly 

on  bis  (.aixiL-ity  »i(  (rwlitig  ami  llinnng  iiii   v«-ry  rarioos  kr  i    ri 

ucuonilj  omnivorona     Animals,  for  thft  most  pari,  are  eitlier  camivorotn 

hnrfaaceous,  and  very  few  indeed  approacfa  him  in  the  abiUty  to  digait  with 
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ijr  and  advantoga   alxaost  tnerj  kmd  of  nast,  dab,  Tpgrtablr,  grain,  and 

Mast  ot  the  Tmrunu  KibstaoceB  empJoyvd  bjr  toau  a*  lood  an  of  i-Dioplpx  oom- 
aad  eontain  tnatetials  vhidi  difllv  wtdrlr  in  tha  \mn  iktey  pUr  iu  n^tloo 
«i  tlw  ■tfuctof  and  Amcciona  of  the  bodf .  It  ia  canvament,  and  indaad  ntcMMry. 
»  anacgfr  thcao  aevwal  materiab  iatu  iopaimte  group*  acoarding  to  Uieir  con- 
fvatioti  and  destuiatton  »keu  takm  a«  lood. 

Viaod,  tbvo,  nur  bo  fint  of  all  dxrided  irnn  lolidi  aiti]  wai<«r  For.  of  ooanw, 
jRipHiy  apnakhig,  water  ia  a  noit  inqtortant  port  of  focxl.  Solid  food  miitt  ho 
ndoad  lo  a  itate  uf  soludou  before  il  can  be  oaod  in  U10  nutrition  i>f  the  body, 
tad  water  i»  tbe  nujvfraaj  aolveuL  Moreover,  00  efaani,*M  in  tliv  body — tbo 
or«dH»oa  on  wliich  ail  vitAl  action  depeoda — oonid  oocar  \ritboac  wu^ivr  Mcrictlf 
ijtilringi  ' '  wat«r  ia  of  tlie  fln>t  importanoe  aa  food 

Tba  a>Ji  .1-  food  mar  If  diridod  into  organic  and  innrpmic  aalartanora- 

Tbii  ililtnttiott  ia  a  neoei^uy  one ;  for  man,  in  oomaion  with  all  other  anitnal*,  has 
10  powvr  of  ctiD«rertin(;  inovj^udo  iulo  oiigaiuo  wmxln.  Thia  is  (h«  gn^  1^5*^ 
logical  dtaiiuceion  t«(.wrr'-n  aidmab  and  pUoia.  Pla&ta  can  MDrorC  iDOfpnio  fnto 
m^aie  aubata&oea;  and  out  of  carbonic  add,  wat«r,  and  ammonia  ihej  form  tbo 
va|;rtBbl«  liaaara.  In  aniinala  tjiia  powtr  of  oanranion  ia  far  man  Kmitad^ 
mtrieted  to  certain  cbanxaa  in  organie  anbatancoa.  NfrrcTtfaelMiik  in  tlioni, 
coorw  man.  '<  aubataaoea  an  n»onaary  n>  the  eomtiuttoit  «( 

tbm^foro  to  •  l<«Utli.     Inoffanio  laltB  of  rarioui  Iriadu  entiv 

ibio  t2ui  oonxUtution  of  vrrry  Ktmetarr,  and  con  bn  d#ri«fKi  nnly  from  without. 

Tbut  orgiktuv  Httbatanaw,  a^uu,  nuat  be  divided  into  thoae  wtiidi  coutaiti 
in  tbcir  compoMlioa  and  thooo  whidi  do  not.  Tfaa  latt4T— tba  dod> 
I  ■nbatftPOM— -are  mrt,  for  the  moat  part*  capabki  of  forming  tlaaue ;  at 
^OM  tisBnea  wUch  oontaia  nitrogan  ;  Cor  cb«  povirr  of  conivrliBg  a 
VMMilrox'stum*  into  a  mtroifmen»  anhatwM*,  il  pomumtrt  K^  animal*  at  all,  ia 
aadaaUadly  wry  Umiled.  Non.tUtrogcnoiu  •ubatanoea,  thMrefon\  can  only  form 
bt,  whit^  oeeilit  no  nitrogen,  luid-  their  pUstic  or  bnilding-np  powtr  ia  reatriotMl  to 
Ub>  anhatoaae.  Bat,  by  rirtiio  of  thrir  carbon,  ifaay  are  chit-Qy  contvmrd  In  tho 
pndvBtion  of  heat.  Thia  kind  of  food  ia,  tharalon,  oftvn  callod  caioriinmnt  Then 
%  hiiwerver,  a«  wt<  hav*^  arm.  e\-idmoci  to  diow  that,  althmtjKh  oon  oitmginioDa  food 
cantot  fumt  tlie  aabatai  'hat  Jt  may  yield  fore*  to  it      Ttat 

vWn  nou-nitrogviUMH  foe  ■   .     :  ut^l,  it  ntay  bo  again  anb-flividod  into 

t&oaa  anhatancm,  inich  aa  stuich  and  aof^,  in  which  the  oxyifen  and  hydrogan  aidit 

in  til' ^inn  tu  form  wM«r;  and  into  those,  aoch  n«  thn  oila  and  fiaU,  wUdi 

tuoLi  isa  of  hydrogan  over  oigrfen.     Thia,  probably,  ia  of  impctftanoa  in 

nknoBti  to  their  r^latird  pow^r  of  pnjttuang  heat. 

Fat,  thnvftne,  when  uxydiaed  or  burnt,  alanda  in  tiic  fnmt  rank  as  a  cnlori- 
hd*nt  anWtanoe,  and  thia  by  virtoe  of  the  exoeaa  of  oarhon  and  hydn^en  orer 
nygcD  which  it  oonlaina.  Thr  cnxnUuAiaa  of  a  given  weight  of  hydrogen  would, 
tt  amy  oiM  knowi^  pve  oot  far  mora  linat  than  tba  oomboatioa  of  on  (vjuid  wt-ight 
<i  tarfaon.  Kow,  of  th*  fat  which  is  taken  aa  food  aomo  ia  forthnitb  oxydiMxl,  and 
■oM  may  be  for  awhile  aturcd  up  aa  fat  in  the  body.     Ita  inunadiau  de*^tination 
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depends  on  circumstances,  the  chief  of  which  is  probably  the  immediate  need  of  the 
system  for  heat  The  fat  of  the  body  may,  therefore,  be  regarded  as  a  store  of 
combustible  matter,  ready  to  be  drawn  on  in  case  of  ui^nt  need.  In  a  starving 
body,  the  maintenance  of  the  temperature  of  which  is  the  first  consideration, 
the  fat  must  rapidly  disappear.  But  &t  stored  up  as  adipose  tissue,  which  con- 
sists essentially  of  clusters  of  minute  cells,  each  filled,  at  the  temperature  of  the 
living  body,  with  fluid  fat  in  the  form  of  oil,  plays  an  important  part  by  virtue  of 
its  physical  characters.  By  its  softness  and  elasticity  it  is  admirably  adapted 
to  envelop  and  protect  delicate  structures — witness  the  mass  of  fat,  for  instance, 
which  exists  between  the  eyeball  and  its  socket ;  and  by  the  resistance  which  it 
offers  to  the  passage  of  heat,  it  plays  an  important  part  in  retaining  the  temperature 
of  the  body.  The  fat,  which  lies  immediately  beneath  the  skin,  the  subcutaneous 
adipose  tissue,  as  it  is  called,  is  especially  useful  in  this  respect.  Veiy  lean 
persons  are,  therefore,  apt  to  feel  cold  more  quickly  than  fat  ones.  The  blubber  of 
the  whale  and  porpoise  has  much  to  do  with  maintaining  the  differetice  between 
their  warm  blood  and  the  cold  water ;  and  in  such  animals  as  the  hare,  where  much 
fat  would  be  an  encumbrance  to  the  activity  on  which  their  safety  depends,  the 
want  of  it  is  compensated  by  a  remarkable  fur,  which  has  an  almost  singular  power 
of  retaining  heat 

It  remains  to  be  observed  that  the  &ts  of  the  food,  although  the  principal,  are 
not  always  the  sole  source  of  supply  of  the  fat  of  the  body.  It  may  be  formed 
from  amylaceous  and  even  from  nitrogenous  substances. 

Lastly,  the  nitrogenous  food  must  be  divided  into  the  albuminous  and  gelatinous, 
for  in  their  destination  and  uses  the  albumens  rank  far  above  the  gelatines.  In 
fact  the  latter,  although  they  contain  nitrogen,  have  little  if  any  power  of  nourish- 
ment, and  the  comparatively  insignificant  purpose  they  serve  is  probably  rather  in 
relation  to  the  production  of  heat  than  in  construction ;  but  the  albumens  or 
proteine  substances — so  called  from  a  substance  which  may  be  obtained  from  them — 
by  virtue  of  their  composition,  are  eminently  plastic.  They  are  the  direct  source 
of  the  supply  of  flesh. 

The  absolute  and  relative  value  of  the  various  substances  commonly  employed  as 
food  depends  on  the  proportion  in  which  these  several  principles  are  contained  in 
them. 

The  use  and  destination  of  food,  then,  is  a  large  and  important  subject  It  is 
required  for  the  repair  of  waste ;  at  times,  for  more  than  this  :  for  growth  and 
development  It  is  also  required  for  the  evolution  of  heat  The  most  economical 
food  is  that  which  is  most  accurately  adjusted  to  these  two  conditions.  Practically 
speaking,  in  ordinary  circumstances  at  least,  calorifacient  food  cannot  form  flesh. 
On  the  oUier  hand,  if  it  be  deficient,  plastic  food  must  be  wastefully  consumed  in 
the  mere  production  of  heat  The  point  in  practice  is  to  adjust  the  absolute  and 
relative  proportions  of  the  difierent  alimentary  materials  to  the  conditions  required 
to  have  enough  of  each  and  an  excess  of  none. 

And  it  must  not  be  forgotten  that  the  quantity  and  quality  of  food  consumed 
is  determined  by  the  amount  of  work  done.  The  work  required  to  carry  on  the 
organic  processes  of  life  is  subjected  to  little  fluctuation;  for  its  r^ulation  is 
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beyoiul  our  ooDtroL     Bat  it  U  the  OEwdM  of  liie  ajumfli  funotioaa— thecuqwoiUtafe 
of  1  iiervu  ioio-,  wljjcL  varies  so  it«tr<»ni('ly — that  rleterminra  Uio  demand 

Ivr  uiid  ttbovv  ilie  uauuut  ueotlful  to  tnainUin  tho  coniJitiaa. 

Tbe  otber  material  agent  naoeaiary  to  Ufd  it  air.  XIiu  aUuiM^hcre  in  principalty 
ninpuaMl  of  tiw  two  guana,  oxygen  and  Qitrogiui ;  for  Uto  nu&ul*  qtianttttea  of 
larboiuc  acid  and  Mninnwi*^  watcir)'  vapour,  anii  (iLl)«ir  Hubateiieea  proaont  may 
titfv  U>  iri  andv.  Of  Uuae  two  gaaaa,  oxygeu  ia  the  active,  tutraflen  a  paaunt. 
i^geoL  The  latUr  takaa  no  activt;  |iart  in  n-itpimtion.  At  aodi  inspiration  a 
ovtaiik  qoauttty  i>au«a  in  witii  tlie  oxygf  n,  and  at  titoli  rxptxmtion  a  neaHy  equal 
^loatity  \m  torppUad  unalured.  But  oxygen,  Uie  active  aj^t«  i»  dnatined  to 
4«iitbm*'  with  the  tUementa  of  thf*  food  and  of  tho  tianiea ;  for  tlia  moat  ymxt,  of 
aoane.  vilb  ou-bou  ujhI  hydrogen,  producing  aarl>ouio  acid  and  water.  Tlia  reault 
-■'  '.h':-  1-tS  nnrirtn,  tLit  oxydaliou,  ia  liiat  oouaumptiuu  of  sulictatico  wliioli  i« 
'  ituJ  action. 
Now.  itfcadly  i^eaking,  It  way  1«  aaid  that,  on  an  avnnifte,  between  3.^0  and 
100  cubic  feet  of  air  pav  tJuvugfa  the  IniigB  daily,  and  Uiat  out  of  this  about  20 
ootfic  fnft  of  oxygen  am  ahaorbed. 

An  (Acy  ••x{)4rattou  ex)iob,  as  vo  have  acwn,  from  20  to  2A  onbid  inobttof  air» 
sbd  tliis  containa,  on  an  avprag«.%  at  tlii<  onliuary  ratu  of  rainntuNi,  from  3}  to  4 
V  4^  per  oenL  of  oarbouic  acid.  A  dwp  axpir»tion  niay  yidd  aa  muuli  a«  6  or  d 
|<roffit  Ueucci  oa  we  ivapim  from  fifteen  to  (^i|{lit««n  times  in  a  minDte,  about 
ISO  grains  of  urboa  ara  axcreiad  aacb  liour  :  or,  ou  an  arcra|f4>,  abt^at  A  omuaa  in 
IWnan  ;  the  i|aaiitity  ^-af^iqg,  bowevor,  fioni  7  to  11  ounoua.  It  ia  not  ao  tmsf 
bidot«rviiD9  tbt'  amount  of  liydrogeu  wliicb  ia  oxydtib«l  aixI  tlio  qiiantity  of  water 
fomod,  ami  conaidtirabltt  doubt  exixta  on  thia  point. 

Ibo  purer  the  air  Lho  better  is  it  adapted  to  rcspiratiun.  Of  all  irii)nintlc«, 
tliat  vhich  is  by  far  tho  moat  fre^uouUy  enooonterad  ta  oorbonio  acid,  the  alriu»t 
auTCfui  pnxluct  of  ogmbnatioD,  tho  abuodaiil  pixtduot  of  ovary  ftaoio  and  Imalli. 
Not,  eorvful  oxpcirimenta  clnirly  show  that,  in  (iroparlioo  to  Iba  amount  of 
■vlnaic  acid  wlucU  olrt-aily  exiata  in  the  air,  ao  ia  tha  elimination  of  tliia  poiaon — 
if  Ktainnl  iu  Uio  blood  it  acta  as  a  poaitiva  and  enorgettc  poiaoiw-froin  ttie 
olMtnictcid.  Therefoni,  if  v«  are  oompdled  lo  rvsptro  over  and  ow  again 
(Iw  auoe  air.  all  tuaaoa  of  ventilatioii  being  prvveabod.  the  proportion  of  tiorbonio 
«id  exhahtd  i»  gnulnally  rvluoixl  at  oo^  «uoc««mva  respiration.  When  tha  amount 
>a  the  air  rtiachen  a  oeruun  l<-vi>i,  aliout  10  or  I'J  \m>v  canU,  no  more  con  be  thrown 
■7  from  Lbe  lunga  While  5  or  6  per  cent,  cannot  rxiat  witliout  danger  to  life, 
loU  tills  amount  wilt  pnivr  fiital  if  formod  at  tlH^  expense  of  tho  atmoaf^erio 
1X79BU.  In  order  tltat  the  ittrbonie  acid  in  the  tur  ahonld  not  accumtdato  to  a 
^ugcw  '  ■locial'ly  interferes  witli  it*  ir''^'  t^-si}*"  frum  tin*  luuff«,  it  appeum 

tbstat.   .  .  ,  .  mon  should    be  sopplied  willi   unm-   ih«n  2,000  cubic  fwt  of  fresh 

>ir  k&  hour.      This  fact  of  the  ii^urioua  influanct-  uf  carbonic   acid   in   tho  air 
tmtlu'  f       r'  ~     '  'ion  should  Ijc  well  uudttraiood. 

Th'  .    .ftnn  aaked  oud   considered— \niat   is  the  amount  of 

inatloDg-raom  wbich,  as  a  muumom,  should   lie  alUittrd   to  each  person,  as  in  a 
<^'U>ty,  for  m-'^rf*      A  little  reileotion  will  abuw  Uiat  this  doea  not  admit  of  a 
5 
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|irt!cUti  answer,  iitumuch  as  oi-ciythini;  uiiist  dejieml  on  v'ontilaiton.     Biit>  st  way 
raU,  perhaps  itfibould  not  be  Ic^h  tlinu  fmm  SIXt  ui  1,200  cnbic  Ceet. 

There  tauxt  be  a  detinitA  relation  in  nmnont  Mwe«n  the  food  and  axy^en 
nonsniDed.  Thus,  to  take  n  striking  iUnstmtion,  small  oninialB,  in  proportion  to 
llitfir  bulk,  ooneuine  tunny  tiiuc-it  an  muob  food  ae  large  oncft.  80  mtb  oxv^r^'n.  It 
has  Ix^n  siinwii  Umt  the  coittunipiioD  of  KOtygen  by  email  birds  i«  propoitionatcly 
tnany  udmi^  as  groat  n&  by  large  odps.  Tha  rat«  of  life  varies,  and  the  de|ioiidr-nc«> 
of  life  ou  foo^l  and  air  will,  of  course,  bo  loost  immediate  where  tbe  vital  I'unctians 
art!  Riotrt  active  ;  whJIn  the  crcnturpi  -who  Uv«  most  slowly  can  cxint  lonftost  nniler 
dcpiivattou. 

The  Relation  nf  P/ttfgianl.  Forvet  U>  Viiai  JHion. — No  Tiew  of  life  can  he  Jit 
all  aderpiate  which  leaves  ont  nf  notice  the  relation  of  vital  action  to  the  phyttoal 
fofL'es — heat,  light,  and  plertricity. 

Tho  operation  of  thiwM  forces  is  most  strikiiisly  sliown  on  the  aimpler  fnrros  of 
life  ;  Cor  they  are  more  readily  inflaencod  by  cause*  acting  from  without  ]•  rt.tv 
1)e  well,  therefore,  to  jjlanoe  at  some  of  them. 

livery  one  knows  tlmt  seeds  mnv  l»e  prenen-ed  for  centuries  without  uny  iippru-4?aji 
change,  and  then  at  len^tctlt  that  they  will  gemiiiuite  when  c>?rt4un  cotidi lions  arv 
supplied — air,  water,  and  warmth.  £ach  v(  thi.'SL'  is  neceasari*  to  vital  nctjoa  ;  }f 
be  withlteUli  it  remains  in  abeyance,  A  need  may  l»  supplied  with  nir  and 
ture,  but  its  developiueiit  iiuiy  l>e  arret^ted  by  a  nniuction  of  teinperatare. 
l«at  is  «>K8eitti.il  to  this :  witho4)t  it  there  is  no  si^u  of  life  ;  all  is  still.  As  with 
bo  seeds  of  plants,  so  also  with  the  eggs  of  animals.  And  amon;;  the  simpler 
forms  of  antnial  life,  many  in  Uie  adult  st«t«  may  be  teduood  to  a  oonditiou 
iraspendpd  Aninmtion  by  a  low  temperatnr**.  Obser^-ationn  and  experiment*  on 
tifen;.  siiiiiU,  catt-qnllom,  tisfa,  t'rogiA,  and  snakes,  aHord  aaiple  proof  of  this. 

The  condition  Just  allmJed  to,  which  has  been  terme<l  domuint  vitality,  may  be 
iidind  in  variom  degrres,  from  ita  most  remplete  form,  where  nil  change  is  in 
ibeyanre,  as  in  spores,  seeds,  and  eg^,  and  the  siinpleat  members  of  either  the 
TBgetahle  or  animal  kin^i^io,  to  the  plienoTiiena  of  hybernation  ;  and  through  this, 
vlut  has  bean  termed  winter  sleep,  to  the  ordinary  sleep  of  ttic  highcHl  animals, 
inaladiw;  man,  where  there  in  but  a  slij;h(  and  transient  reduction  of  vital  aettTily. 
N  .^'Ar,  from  *- *v  well-n     '  ■••d  ami   trustworthy  (acts,  tbnt  in  man 

V  the  wbf^o  botiy  con  i  .         t   for  anv  lengthened  period  below  tin 

idinon  01  pmfound  sleep  :  for  in  him  life  so  directly  depends  on  rital  action  that 
It  soon  eetuM-H  to  exist  when  this  is  inuTmipted. 

Planta,  at  ^rery  [Kirind  of  their  existenoe,  bear  abundant  testimony  to  the  same 
j'  '  "I        ■  . .  f.  of  the  seasons  on  thrir  lifr  is  nn  almost  ontm 

I ■  -■  I '11.       The  fact  is  also  set  forth  in  thf  obvious  ni  1 

prevails  hotweon    the  flora  and  tnupemture  of  difTerent  latitudes  from   thd  pdhr 
to  the  equator  :  or  at  diflei'eot     ''"     '■      !"  '■      level  of  the  «ea  to  t'j  'jiiti- 

top.     Aa  in  the  rt>f{Mal>Je,  so  .  iom.     A  definite  n'l'  luU 

between    the   iauna    and    temperature    of    dilli:n*nti    reipmia.       Rffc-arcbea    tm    the 
geographioal  distribtition  of  crustacea,  for  example,  have  shown  that,  nc  wo  ptaa. 
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tlM  ]ioUr  mw  tDwardi  Utr  n|inuor.  tbi?  W«Mne  taora  ftlmudiuit  uid  bir^«#^ 
llut  nrwtiei  fil  fnin  mnd  ivgankatiao  nn*  mrm-  iiumfTona.  cliAractenatie,  imd 
iwymfnt ;  mad  that  Mftdm  mow e. 

Tb«  'mBamac9  of  t^pmnmni  m  vvry  nvked  an  tlw>  n-aplrttion  :  that  ii,  on  thf 
ilnmid  for  oatvf^i  aad  tie  rvuhtt-ion  nf  ntrl--  '        r;  ok  lUi 

iBliimUm  of  tb^  nu  ul  lift* -,  ati<l  tbr-  itititiu-.  •■•rih  to 

tte  Hiitflmck,  in  diu  mafMot,  iMtwaen  warm  utH  MM-hlMiil^it  animalR.  In  fnbcs 
■nd  nptilta,  tlio  d«mjuid  for  axyvtn  vmritK  within  viili*  timitu,  iHr^ctly  \»ith  thit 
tusptnunrek  In  a  (njv.  far  i-x»mp\f.  whi-a  th*-  t<'ni)»'mtnn?  aronriH  if  t-  entrlnnllr 
niattd,  itare>i<i  -  to  a  rer  h 

jffaan  to  be  ^1  -1 —        .-  .  ,    -iturehe  (:.    ..;.iitr' 

iipmmad^  the  riBpinticin  wttl  gnultutUy  rlae,  (br  an  Hfbrt  te  then  maitr  to  r«ij«t 
Ewtinr  roductioo. 

Bitt  in  wanu'bk>oii«d  nniniaia — bmti  oiirl  mttnuiialia.  of  nmrMi  mctnftinK  marM- 
wiitk  aftonot  •ndnrv  any  conoideral)!*  imiicft'  of  brtt^ial  htrnt.  tbe  mtpirntind  xnnm 

trr. '-  -rr.  tb«  tmtpfimttirp.     ThfV  itm»l  vniiattcm.  maintniuinf;  an  fH{uiiniriiun 

t,  ;    mortt  l»«t  n«  tnon*  in  loM.      Httt   in   ill   animalit.   whrllin-   iranii-  or 

Eoiil-bUwMitMl.  the  dnratioii  of  lift',  iMtli  of  xh*-  bodr  prn^i-  !w  of  tn<}t>i<fiik] 

iAwtuim  whan  dejirivrd  of  oxjgvtu  ia  innrvrly  a.i  lb-..  .,  ratur^  Far  tba 
tital  arttiri^  <rf  cv*ry  afcructon'  nm**  with  it«  l«jip«akiire,  and  in  pnJi«artion  to 
ti'  'ifip  i»  it  more  or  )'-■««  iwin«4t*feirhr  d^ffii-i'  '  rlix' mipph  <'ii. 

.  ..uiTDcc  of  h^t  on  ritai  iwtiim  in  mr^  "^n   that  '  .  ..d 

Ihaiijfairt  it  in  not  au  vaailr  rraofcuind  in  tiv  ht|.*ht:r  tnmn  nf  animnl  lilr.  It  ia 
■an  obvioot  in  plnota,  far  it  i«  thimiffh  ihht  ft.>rt><  (lint  pliin(»  nve  mahltd  |o 
tidbugi  tiirtr  obaraotciirtic  fnnalJon  t4  HtronipoAin::  mr)t»ni<-  octd  and  appro^ 
pMliBK  carbon.     Tbft}iroduct)<'  >  ^<  t^flVct,  r.-  nr 

Wnpudad  u  a  fair  expcnent  ot  ,  |<liinta  fUti^-i  >«t 

virici  coloon  nndar  tlw  indnraMt*  or  the  briKhuvt  li^lii,  ftrnl  become  elinbitMl  u-heu 
<1iri»'f  '    ''  Hilt  ttJI  tnuM.  Iw  fiimiltAr  with  many  «-YiiitiMit<>  illttfitnitinu)i  of  tbA 

«fHib<  .:.t  nn  tJtQ  vunniiH  viuil  pn'ior«i»i«  i-f  ptontN;  with  it^  intlurnirp  on 

nwth  ana  (inTciupmrnt :  on  th«  tiiroction  of  loavfw  and  Itmnchni,  atnua  and  rooti  ; 
•ad  vu  flowan  and  £mit— in  a  wonl.  with  ita  pow--  ■■••-•■'•  '  '"•>  and  b»ati*v  -•twT 
Kour  •""wrywJifcrt. 

TotiM  BiniUer  Cnrma  of  r«|{t*Wt'b^  UiV,  it  uppem  Um*  i    :  <  -     v     .      !« 

-tmaare.    Thus  ■omr,  at  JMut,  nf  tlte  rry|>to}{ainia  floari'l   <<  ni         ;    <  c«, 

«im«  tiery  Miapa  tlw  itbuwof  aaoutham  aky.  Fnn|;i,  cvfwcialty,  a»  «vory  one  knows. 
Bf e  biai  in  ^buknod :  but  tbis  «a vption  goM<te>  frw^  Ukc  ra1<*,  IVm'  th<>y  difr*^  In  th«fr 
Bf4e  ti  nntntion  from  '>ther  Mrubna  of  A*«i{iwi}  kinedAm.  llvy  do  not  aiiiM^ar 
lOfOMMIi  al  IttUt  in  a  dcgnx*  fyiniiiiioitilini;  tn  that  nf  •T 

<^mt.vH-ii'i,i'  irvnqiuiic  tnt<i  orKanu)  iuib«Uuii:«a  ;  and  lik'-  '  I'T 

•4  onoKDio  matter.     OrrmiDaiton  aJ«>  prMCMis  in  darknm,  and  M 

;  livf  nn  Innrjjftftfc 
.-i,;-.  ■  I  np  f'-'f  it  in  th^ 

It  u  iui4-r<^;iii({  to  utirn--  tintt  in  the  aiuwuii  kiuj^umtif  on  m  )'..i(.l--.  Lb«  inStieTiOf 
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o{  light  U  most  marked  in  the  production  of  colour.  In  the  case  of  aht^a,  for 
instaaoe^  wliere  ttif«  animal  has  Uin  for  some  timr  It&It'  concealed  under  the  ihelter 
of  a  rook  or  spongo,  ttu.*  pari  of  the;  Burfooe  ahui  off  from  lighl  biu  mmitiuud 
comparatirely  colourless,  while  the  pari  oxi)oeed  baa  been  brilliantly  UhUkL 

The  well-kno«'D  chameleon  prp«ont£  a  striking  oxantplo  of  the  tn6uenoe  of  light 
an  (wlour ;  but  ^tTniLa  somevhat  similar,  though  leai  marked,  may  be  obeerred  in  the 
common  frog.  Wlien  a  frog  ia  kept  in  daiknen,  the  aurface  Ijeconies  oomparativeljr 
duaky  ;  but  on  exposure  to  bright  light,  paler  and  cleurur.  In  thu  akin  are  suatterud 
a  vast  numbvr  iti  st4:UHtv  or  bnutchtug  cells  coutoiiilug  pigniunt  in  the  (omi  of 
granules,  and  the  various  shades  of  colour  whioh  tlu*  animal  cxhibiu  in  difiV-mat  oir- 
cumatonoes  arc  oonnected  with  the  manner  in  which  tiie  pigment  u  iirranged.  Uome- 
timet  all  of  it  is  aocomubted  in  the  centre  of  the  cell  bd  as  to  leave  thu  bmnvhfit 
ctftar  and  colourluaa  At  other  timee  the  whole  of  the  evils,  even  to  the  veiy  «x- 
tieuiity  of  thf-  rays,  is  uniformly  occupied  by  tht;  diduseil  pigment.  In  the  farmer 
case,  to  the  nakod  eye,  the  skin  appoara  pale,  in  the  latter  darker.  In  many  anJimUa 
in  wliioh  chitiiges  of  Dolour  are  oonsfiiouous,  and  whose  widely-varying  hues  are  often 
very  beautiful  and  brilliant,  as  in  some  flshea,  thnu  changes  are  due  to  the  movo- 
mcnt  of  the  pigmont  in  their  culour-laditn  oells. 

Hurcly  facts  such  as  these  cauuoi  be  mthuut  appUcatioa  to  Uio  case  of  man.  Ia 
him,  indeed,  thciti  is  abundant  evidence  of  a  very  direct  kiiid  of  the  operation  ancji 
influenoo  of  heat.  The  uniformly  high  temperature  at  wliiuh  tlie  liody  is  maintained 
in  spite  of  very  wide  variations  of  t>jit«mal  expoaore—a  temperature  of  about  100* 
Fahr.  alike-  in  llie  tropics  and  nt  the  polra — and  tin'  C(>rtatnCy  that  this  bodily  tem- 
poraturu  caiuiot  vary  much  for  any  time  without  fatal  mischief,  is  significant  enough. 
Nor  is  the  intArest  of  it  loasenod  because  the  mnuis  by  wliich  licat  ia  evolved  is  among 
the  best  understood  of  phyrical  facts.  It  is  clear  that  in  our  IkmIics  lieat  is  produced 
by  the  combuslion  of  fuel ',  by  the  union  of  ctxygnn  with  our  food  and  tissues,  and 
that  the  temperature  is  regulated  aud  rendered  uniform  by  the  action  of  the  akin 
and  lungn,  especially  by  the  adjustnioot  of  the  perspiration  to  the  heat  prodaood 
witliin  and  existing  around  us.  The  praotioni  lesson  thereby  taught  ts  oonoeriMMft 
with  this  a^iustment  It  is  Miiflioiently  clear  tliat  the  lower  the  external  temprca- 
tnre,  the  greater  need  ia  there  of  increased  pi-oduction  of  beat  from  witldit.  This 
involvoi,  of  course,  oxydotiun,  which  mainly  depends  on  eaerciso.  And  for  tliose  in 
health  and  of  suHicient  vigour,  this  is  beyond  doubt  the  best  means  of  meeting  the 
demand. 

But  when  ilie  needful  exercise  oaniwt  bo  taken,  then  still  heat  is  nooesMuy) 
and  if  the  rpquiititc  amount  cannot  be  furthooming  from  within,  it  dtould  be  suppUad 
from  external  nouroes.    The  temperature  of  the  surrounding  air  may  bo  duly  raised. 
or  by  appropriate  clothing  the  lots  from  the  sur&ioe  may  lie  curtailed.    The  more 
Kobost  the  health,  the  gi<eater  the  vital  vigour,  or,  in  other  words,  the  mora  active 
and  thorough  the  changes  in  the  body,  so  with  the  greater  impunity  can  exoeatt 
or  sudden  floctuationa  of  temperature  from  without  Xtc  encount^-e^l.     But  such 
ami  abrupt  v.iriution  of  external   temperature   telU  too  often  mischievously  on 
vary  young  and  v^ry  old  :  on  infants,  who  cannot  make  tWir  substance  bum 
ths  agod,  whose  prooaeiw  aru  alroidi^MainK.     If  thaae 
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khcy  tliould  fio  protected  hy  warai  clotMtig.    Tbu  ttiportji  of  tbe 
BifMlw-Onuf»l  at  difftmit  aoMoiu  of  th«  y*T  «et  forth  this  Bubjwt  ia  «  rery 

But  the  inJOuaiea  of  U|^  on  fannHm  b«hli  li  not  ao  cImt,  or  at  ftU  orrnta  not  m 
obriDOS,  to  ordtxuu7  ofaMrrvmtion  -.  wi'l  jrot  thrni  ui  ntronf^  cTidvnoe  in  tliis  'Iircction 
■lux  it  iBAjr,  iodaed,  be  fairly  argued  tKnt  a  forcv  wt  )K>t4wl  on  tbc  mtnpl'^  or  lowoi- 
lorttB  of  tifv  LB  not  likaly  to  V»  vitliont  indaraira  on  oi,  but  oviileBect  of  It  may  be 
knqght  aasrer  tluu.  thia  Tim  chinf  diflicntty  in  producing  it  Nra  in  thn  faei  that 
cfaiigea  in  llw  degnx)  of  ligbt  to  which  wn  lu^  rxpowd  csin  hardly  vrvvr  \m  anparat«id 
ban  atbar  cooditiona  which  aiv  a«aK)ciat«d  wiUi  Ihnra.  In  cruwdtn)  iowuh,  for  in* 
itueii,  the  poorer  claaam,  and  wspocially  their  yoniij^,  live  habitually  in  noch  lew 
K^  than  Uu*  poorer  daawa  and  thrir  yoang  in  tho  country.  Hut  hfrv ,  nf  ooorvr, 
caoMi  in  ftlso  tiin  ctiflbranoa  of  air  ;  its  fredtncn  and  frvcdom  (Vnni  fmtl  ormtamina- 
ttoo.  Tb«o<  a^pun,  tbaro  in  tht^  ndvantagM  In  th(>  vigour  of  p«niionii  vho  livo  all  day 
cvto^  doora  in  oomparinon  with  thnio  who  nm  ronfinnd  to  dark  rooinn  ;  tmt  hero  aliio 
rinq—lion  ia  oiwnpHotr*!  by  Lho  inflimnoa  of  aoiivo  exttrolaM  ami  tbt*  want  of  it 
Miipt  KNM  «vidoiie»  micf  be  drawn  from  (be  natani  or  imtiB«liv«  Invc  of  light  of 
titt  yoong  and  healthy. 

Now,  what  part  do  theu  {Aytioal  foroea  pUy  In  Vt%ti  opermtionB  of  life  1  What 
rduian  do  thny  hold  to  Ifaow  foron  wboan  play  u  recogniaod  only  in  tho  liWng  body, 
lad  which  aw^  therafere,  callwl  ' "  •  -^  t    Ir  thora  tha  mno  n'lm''  > '-'n  thr 

K«(nkl  vital  foroea  «8  tiittrr  in  bi-t  >  phyHioal  fbf0e«,and  nrr  f.  .  mJ  and 

ptiTaea]  forcea  rcttatod  in  thf  naroo  way  t 

KmttMrr  pUntH  nor  antmaU  havf*  any  pnwrr  of  (irraMng  mattrr  :  thry  can  trant 
fctm  it  only.  Tbotr  rvUttvn  pownr  in  thiji  rtwpect  conxtitutca  an  iiuportaitl  diilino- 
tno  btwom  thorn.  And,  aa  with  amU/er,  in  it  not  Math  force,  that  it  b  not  mfttcd 
^  Imag  beingm  but  in  living  tttrDOtqm  only  transformod  1 

In  vital  aodon,  oppoMitn  and  ootnpenaating  changM  are  in  progma  ;  aacending 
<ad  ttoannmling  onsi.  In  th*>  conatraction  of  tifMuc  th(^r*>  in  progmuiivr  rluingr  of 
aatlat.  It  ia  tbitrvby  miAoil  tn  tJw  IwbI  of  livinK  *tnirturr,  and  (hU  invnjvrs  ilir 
(■DMBption  of  foroB.  In  th**  'llseharge  nf  ntnclinn  tlipw  in  rptro^r«dc-  rhango  of 
HMtr.  Aa  the  nweaaary  condiUori  of  the  evolution  of  forco,  it  dcacendu  until  it 
nvtiM  Ifae  level  of  tha  innrganiu  f4ann. 

Diia  may  be  roughly  tlliotrabed  by  the  winding  up  nf  a  i-Ir*rk  nnti  ih*-  Kinwvjoent 
deont  ol  the  wtdgfat  or  uncoiling  of  the  cfinng.  In  winding  np,  tin-  wM^hi  is  raimwl 
I7U  external  forofr— muacuUr  exertion — tlirotigh  a  certain  amuigemmt  of  paHA 
^«,  aa  tJb«  wttight  liMoftnda,  th«  elook  goea  ;  it  diMhargra  its  (\inelion  ;  ft  worlcK. 
Aad  tbn  focoe  by  which  tho  weight  daaomila  and  pnKlutut  niMtinn  nf  thn  handit  tx 
■netly  (iqaivatRnt  in  iu  total  amoant  to,  although  cxjienibMl  more  «lowIy  thon,  the 
Bt«nial  foree  by  whidi  it  was  previously  raised. 

Xany  iUaatraluifu  miffht  be  oflered  nf  tbu  relation  between  phykiml  and  vital 

Ibna  ol  liorcn  ;  '-mlt  of  one  very  beaotiPul  f^r.  ■;  •'  ■•i\  which  it 

■■oqM  appMT  thii'  ii^nce  of  light  on  tlw  retina  [it  i-d  fhangea 

^ul«r  to  Iboae  ntaoHnig  from  thti  Kiimolation  of  an  onlinary  nerve — nuiy  m]ffi(>e. 

U  hm  been  abown  that  an  eleotrioal  change  taken  pincr   in  ilie  niiim  and 
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optii^  nerve  whem^ver  iJie  former  is  affectvd  by  ti^Ut.  *«  WUea  tikp  deetrada 
oi  a  ffi\vKnomcx*sr  &ro  plaQe<i,  oue  on  ttie  coram  mid  tlw  other  on  tJio  pnatcrior 
irarfaco  of  Oie  eyfiliall,  or  on  thi-  tnmsvyrse  section  of  the  optic  iiPr\-«%  tlw 
gnlviuiQmotcr  iniUoatet  the  existence  of  a  oturaut  corrcepoiiditut  to  the  eo-oalled 
,1 ."  .  rve  eurifntA,  the  coniea  being  (wsitive;  iui«i  Uiis  carreiit   oiuleaigoas 

I  when  light  frJk  upou  or  it.  wiilidrnwn  tmm.tlke  era''  Thft  Konieartsm 
loav  Im  %havn  by  uiuply  plactJig  oite  el«('trode  ou  the  uontea.  ami  the  other  oii  mbm 
purtidQ  of  the  surf&ce  of  xhu  Ijwly.  Now,  "  carreuti.  inny  be  obMn-rwl  Uitwoan 
the  (uJnrottcs  and  optic  ucrve  after  tli«  removal  of  tiie  rvtitia.  lait  tliv^e  are  w|miUj> 
Uy  lights"     Wi  •■  chnngm  due  to  li^ht  appoar  to  be  in  proportion 

I     I  I 'tioiial  activit\  ■       i         una. 

At  all  «rent«,  if  this  Hu^jEKOKtiou  be  rejected,  iwioaoe  must  ba  ut  praatiil 
uIt.O)>i!ther  ^dhaxl  ou  the  uatut-o  of  viitA  forcu.  For  if  this  he  not  force  dehre*) 
t;'om  withcjiu  mid  trensfomiwl,  whenw  do«t  it  comp  I  wlmt  is  hs  saunx'  I 

Philowpliy  liob,  hiippily,  duQt>  witti  the  nottou  of  a  vital  pruioi{tle  ;  a  |>ovrer  the 
(.■■tistouo)  of  which  wit4  first  of  ail  luuunivd,  and  tb^-n  to  which  w-os  rrftured  ever^ 
thing  myatiiriotut  and  incotnprahwiaible.  Kay,  even  actioua  that  couid  ba  olhonriar 
cYpIninvd  by  ihe  oy>t<ratiou  of  kuoM'ii  L-anscA  were  not.  ludocd.  auDie  Htill  reooU 
ft-ksu  the  idea  of  referring  any  of  tliu  |iroce8M»  of  thr  living  liody  bo  forces  tho  pUy 
of  which  i«  r«c<^gniB«d  everywh**rv  felsv  iu  nature.  Of  oonrat*.  much  prejadioa  haa 
bwn  mixed  up  wiUi  thin  utrrat  <{iH'Siioii.  Many  haw  douooucfld  evpry  nttPiDpt 
to  expUin  uoy  of  the  plieniMiifitu  uf  life  by  the  ofteratiou  of  physiad  forces ;  but 
with  what  reason  I  Any  eouoqition  of  life,  even  at  the  bett^  is  indeed  inadequalo 
rtud  foo)>lo ;  but  ia  this  strengthened  or  exalted  by  referring  vital  adttons  to 
auma  .piMniliar  principla  I  la  the  idea  of  life  made  loss  worthy  by  the  i-eouKuition  in 
vital  ac-Uoji  of  forvts  drua-u  frum  without  t  In  any  ca»^,  phyaiology  oa&  no  longn- 
fall  Ititck  idly  on  a  vital  principle,  fW  this  i.-xpUuiu  Dotiking  and  chec^  atqtiiry. 

Xon  much  aA&iimjiiitm  is  endent  in  the  lan^iage  of  these  who  would  i^emuade  uk 
that  thr  nature  of  viutl  action  ia  beyond  the  reach  of  invt'NtigaiioiL  M&iky  talk, 
for  inittonov,  an  if  tliotr  power  over  force  and  mntter  were  hraited  only  by  lifci 
But  GUI  we  construct  a  cryetal  any  more  than  a  "  nucleated  cell  1"  We  may  falfil 
^rtaii)  conditions  under  wliicht  ««  we  bav«  leaiiw<l  from  experionoa,  cryalak 
am  formed ;  bat  what  is  our  sluire  iu  the  aetl  la  Uk«  manner,  w  ma^  uk«- 
a  a<Nid  or  an  -  '  place  It  iu  ciromnfitaooea  in  whiuh  it  will  develop.     In 

niUiiMr  cose,  »■_'  n^i)    i.|mt  ci?rtain    conditions  are  neaisar)'.  luid   we    fulfil 

Ui«Bi>     We  can  do  no  uiorr.     It  ia  otir  own  fnult  il'  Uie  fact  bo  not  thoroaj|hly 

riTVHL'.i-dl  i>n  Its  that 


imyr 


power  doe*  not  reach  to  Uie  h 


l>tMtit.-  Tl"  i!i<d  ilie  uncertainty  ot  !.:■  ■'■-■^    l-witr  »  fowl 

niomentJi  to  tli-  '        r.  4      "A  vety  Uttlu  c-xpurr  :,  <       m.\-,     11  Tliiiifi— 1 

Walaou,  "  in  the  aiclc  ohamber,  or  in  ttie  wards  of  a  h'japital,  will  suffiea  to  teaoh  jvix  1 
tliat,  although  all  man  mtut  dif,  all  do  not  die  ia  the  same  mumer.     In  ow) 
iiuiLuice,   tlie  thread  of   ej^iniencc  i»  suddenly  snuppvd :  the  puaage  fixim  life  and] 
apparent  health,  prrhii|«&,  to  Ute  oonditiotD  of  a  corpse  ta  made  in  a  moment.     Id 
ftnother,  the  process  of  diMolution  U  alow  and  tediouB,  and  ,wei  aottvdy  know 
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iba  |)r«cun  inftteok  in  irhicb  ih«  xoIi>in&  ctiongo  u  oomplettfL     UnQ  m«ii  rvUins 
(NSmikMi  of  Lii   iuU'IIix-t   uj>    '      '  it>«t  brvatli;  anotlun-  \it»  atuxnuciom  wui 

iHMvihle    to    utt    r.utw\i>l   iiM  for   houfs   nr   lUyjt    U'foiv    tin-    HtnunHH 

rI  «2ucii   M  uacewajy  to  Uli'.      Wlieu  iiuy   ur^n   m   lUriiAi^o'l.  t 

la  pfofiurtioa  to  ttiv  iiDporUii«w  of  iu  function  in 

uj  imiduoe  iuoouvuinrbci*  inerelv.  eiLh««  Croni  iu  t  :..,... 

<i3»p  iu  fuitction  may  >w  iU*>ti*rg(i«l  %ic*i-iou4Lj'  )ty  avnue  otiy-i  i  ' 


ttba  cavil  «f  a   ! 
I  u  mure  mt  )• 
Inif^  JmmuXi  or 
iaa^uM  cm  mliiLn  i. 
UwcdmUk  folUw-t  til 


-  [■■rui.iiurfi 

:  or  low 
.  :a:^  v.  Dr  bo-< 
lor  fHAiiipl^ 


kploob ;  or  it  1 
•'udeut  uu  iu  iii> 
ve  owtroi.     TIm  rtlotiuu  iu  wkicii  lifu  sUuiJn  to  Uumw 

.  f~  '  pxit«iu»ly.      In  •oniv  Iii*I«iuvm  it  u  art  ttuioUi 

liuly  uSu^r  a  pmlontp-vl  iitttr^  ul.     iu  »<juir  ik  ii 

^-  -  „ --—,    -uvo  all  utbvn  in  Uiia  rmpoci — Uia  Iimh^ 

iktf  lutiKS  B<i«i  cvrtaiu  Acrvu  ooitti^A  iiidudtxl  ui  Uw  tucm  )«i-aui.  Lifa  tUpnds 
ti..-  tiwAC  twcuiw  Ihcy  ftn-  ^  ■  Hi-v 

u:  >iooU.       Ileoc^  iloftUi  iua\  -  ^       .:     .  r       -     .  I  all 

mpccttvoiy.  .i>t       r        I  ,.   i<     (''    •)  r  ' 

Tho  Kesrt  i*  iho  gmt  ngmi  in  tii«  ctrcttbtioB  oC  tbe  hlooii  In  mui  wad 
lb*  bifbtir  aniiuals  oJI  Uip  oUiot  iarct«  cxicvrofl  nn*  tjuilu  Mtbonliniie  lo  Uio  •otioa 
(be  liRnrt.  wi  tiiut  pmcticiiUy  iiu'  orcubiiiou  tl«[wnd»  OB  the  fbroe  of  thn  lii»rt> 
<•".  KDil  toils  wliait  that  gives  wAy,  Npw,  lJ»«  kauri  maj'  fail  to  otnmlalc  ibe 
TriAt  iuJicrvot  caQML  Ita  structura  may  Ueeome  lu  alUirod  liial  it  ia  no  loDfior 
^^MHM  a(  cottUnciiuf;  with  suffioiuut  vigour,  aa,  lor  •xmupla,  when  ita  mutculAV 
^^^^Ke}it.-nemte:>  into  fat  In  iiiau}  UMaa  of  4udd«n  dratb,  U)(l  in  oUtnrit  t^w, 
ia  wiucL  tl'MiM  H^HTrtiui<.'fi  mam  tpWvally,  Uio  aLrui>tutT<  of  Um  heart  is  (otuidl  to  lia 
w^odrr'-''"     ■'■  ■  ''  -■  '^'•'-   rivwiiu  tto  lou|^r   ibo  aapeot  of  junachi^  Imt 

Nppaar  -liiilr^  of  oil :  and  tlio  myaUrr  of  such  coaea  •• 

thtae  ik,  uok  wiiy  ua-  Umxi  ci-^i^'i  itt  Ic-njrtb  lo  b^ni,  Imt  liow.  Uittn  diunagad,  it 
<— linnwJ  to  wurk  ao  lung.  Or,  aK&tu,  in  i-oiuwquvuoo  of  Um  ot  of  aoma  other 
•ibu)^.  the  valla  oC  the  heart  way  U>  rupUinU  or  torn ;  awl  iu  thaae  caaea,  in  wluoli 
thr  lbe«rt4abt«inUJy  bmknit,  U&  fuiictiou  ia,  of  utHirat!.  farthTi'itU  arn«iod.  ThMM. 
iUm^  are  tM^t*  tii  which  tieoLh  l^fgiiu  imjuodiatoly  at  tb'-  litArC  L^MUh  throngh 
hhtmuA  or  by  ayncupv. 

Ual  tiw  aktion  uf  tJir  heart  may  be  atop|«-d  liy  <AVaea  wlticlk  operate  through  tlir 
twrrotia  ayatcoi.  That  the  heart  may  be  povcrfoUy  and  rven  fatuUy  inflMMwl 
tlnngji  Ike  ivr^tma  syBt^Ha  ia  familiar  kno\rlt>d^.  It  is  no  iu«ra  li((un  of  ^wch. 
bn-  plain  tniih.  to  aay  that  the  hoort  wiU  Imp  fruiu  i'>y  or  aiak  from  foar,  aaid 
4«at>em  in  •  rtiU  atraoKcr  decree  nuy  chuuk  iU  action  aulficiently  lo  cauM  draUi 
tbu,  wtua  Ikava  died  trota  f^hr  ;  and  otht^r  Kuddvu  niu)  powerful  tinpreaxioua 
in  tb*  form  *4  rinlf-ncc  nmy  act  in  the  wune  way.  In  lb«i«  cnspi,  de*ih  twginn 
«  Uie  hiiari,  but  not  uaui«diaialy.  Th«  catiaa  acu  through  c«rt«Ui  nwr*  ocDtm 
I>i«tb  trou  abock.  ' 
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Or  (loAtb  may  bc^n  iminediatcly  at  the  lunga.  Vonons  or  impure  blood  is  changed 
into  ftrtfriflJ  or  puro  blood  in  Uio  lunga  where  it  meets  with  atmospheric  air. 
If  this  change  be  preyented,  the  circulation  through  the  Itutgs,  and  twisoquentlj 
elstiwhere,  is  chiwkttL  Thua  death  occurv  in  stronguktion  or  miffocation,  for  here 
air,  which  is  essential  to  the  ehuoge  on  which  tho  drcnlation  depends,  is  shut 
out  If  tlie  0(^«Iasion  bo  sudden  and  oompletA,  thfl  oircnUtion  in  rapidly  arrested ; 
if  it  be  but  partial  and  gradual,  for  awhile  an  impure  blood  htngui'l'  '"s, 

and  the  Hequence  is  prolonged  aud  complicated.     Bat  iii  either  coso  ■■'■  zm^ 

dirflctly  at  the  lungs.     Death  by  a^hyxia,  or,  more  properly,  by  apncpa 

But  in  the  higher  animals  there  is  an  elaborate  apparatus  for  the  introau 
and  expoisioii  of  air.  Certain  mtucles,  the  principal  of  which  is  tho  diaph 
are  arranged  to  act  in  surh  a  way  aa  to  enUrgu  the  capacity  of  the  tiiorax.  and  t^Qft 
expand  the  lungs  in  iimpiralion,  and  this  is  immediately  followed,  when  tbeie 
muHclee  ceaae  to  act,  by  a  recoil  oC  the  thoracic  walls  and  lungs  in  expiralloa. 
low,  the  action  of  the  inspiratory  muscles,  it  may  be  rcmomboroil,  is  thus  indueod : 
rben  Tenous  Vilood  flows  to  the  lungn,  the  impression  !t  makes  there  is  transmittad 
through  certoLu  nerves  to  certain  nerre  centres,  whence  it  is  reflected  thraugh  otJur 
nerves  to  the  maacles  in  question,  in  obedience  to  which  they  contract,  and  eflect 
ioapimtioii.  Therefore,  the  intCji^ty  of  certain  nerve  centres  is  essentJal  to  ti» 
rosponse  of  the«e  muscles  to  the  si^nl  at  the  lungs.  When  those  centrr^,  tlisn, 
are  destroyed  by  injury  or  damageH  by  disease,  the  most  important  link  in  the  chain 
ia  vanting.  In  vain  the  venous  blood  accumuhtting  in  Uie  lungs  prodmxs  ft 
powerful  imptrasion  thorn.  Howevt-r  urgent,  it  cannot  be  reflected  to  the  rautdes: 
80,  no  moventeat  follows  ;  no  air  caji  enter  ;  the  blood  stajjnate*  ;  ami  death  tmsaM. 
Thua  people  die  with  broken  necks,  and  in  most  fatal  oases  of  ajioplexy.  Id  thcav 
^oaaea  also  death  liogins  at  the  lunga,  but  not  directly.  The  cauao  here  acts  tbrongla 
tin  nerve  centnv.     Death  by  coma  or  stupor. 

Thus  death  begins  at  the  heart  or  lungs,  either  iromediately,  by  syncripp  or 
apntea,  or  through  cortain  nerve  ceotrw,  and  death  may  be  produced  through  these 
nerve  cffoires  iu  two  ways  :  either  by  the  heart,  as  in  sudden  death  from  sbook  ; 
,-cr  by  tbo  lungs,  as  in  slower  death  by  coma. 

But  death  may  result  either  from  a  loss  of  the  quantity  or  a  defect  in  the  quaUt^' 
of  the  blood.  When  these  causes  prodooe  death,  wliotlier  rapidly  or  slowly.  H  i» 
chiefly  through  the  nerro  ct^ntres ;  because  these  organs,  beyond  all  othent,  an^ 
imediat«ly  defiendent  on  a  due  supply  of  healthy  blood. 
Tho  distinctive  fcalurt^  Oit-  aiffia  during  life  and  appcanum*K  afterwioila,  oT 
each  kind  of  death  or  mode  of  dying,  aro  most  clearly  marked  iu  tbose  instances  ta 
which  tiie  eff«cta  are  roost  rapidly  pradnoed.  Usually,  the  raore  protraated  eaMft 
I  simple  ones,  for  during  their  course  one  mode  of  djnng  ia  liable  to  tw 
ipUcatcd  by  the  intervoutiou  of  causes  which  tend  to  de«th  in  n  diflerr^t  way. 
Sn,  in  many  cases,  in  fevers,  for  instAnoe,  what  may  be  called  mixed  formn  of  death 
are  often  witnessed.  Still,  even  in  tliese,  the  teudenoy  to  one  jMirtioular  mole  of 
ia  osnally  prominent 
The  change  from  life  lo  death  must  be  most  imppcauTe  to  evnry  ono  .  bnt  wlisib 
TdoMly  studied  it  ii  not  so  simple  or  abrupt  sa  it  may  appear  to  be  lo 
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obivTBtion.  It  has  been  already  seen  that  the  life  of  the  body  is  mvle  up  of  tho 
Gresofnameroas  and  diverse  structures  \  that  while  all  these  vork  in  harmony,  and 
minister  to  (me  common  end,  the  life  and  health  of  the  indiTidual  is  secured.  tSo 
thftt  within  the  general  life,  or  the  life  of  the  whole  system,  there  ia  the  special  life  of 
ercny  organ  and  stmctiire ;  and  as  the  life  of  every  organ  depends  for  continuance 
rat  its  relation  to  the  rest,  so  is  the  life  and  health  of  the  whole  body  more  or  less 
directly  dependent  on  that  of  every  organ.  If  any  organ,  as,  for  instance,  the 
keart,  be  separated  from  the  body,  it  can  live  only  for  a  short  time.  That  it  liven 
«t  all  after  separation  demonstrates  the  fact  of  ita  own  individual  life  ;  that  it  soon 
dies  demonstrates  the  dependence  of  its  life  on  other  organa  And  when  the  heart 
ia  removed,  the  rest  of  the  body  forthwith  dies,  wherefore  this  and  other  organs, 
Ae  action  of  which  is  essential  to  life,  are  called  vital ;  for  there  are  others  of 
mbordinate  purpose,  the  removal  of  which  does  not  necessarily  involve  loss  of  life 
of  the  whole.  Bnt  the  word  death  has  a  still  wider  range  of  signification  than  this, 
for,  as  we  have  already  seen,  during  the  active  life  of  eveiy  structure  there  is, 
ud  this  as  the  necessary  condition  of  it,  constant  destruction  of  iLs  particles,  or 
molecnlar  death. 

Henoe  it  becomes  needful  to  speak  of  general,  or  systemic,  or  somatic  death ; 
lod  particular,  or  spedal,  or  molecnlar  death.  After  the  final  cessation  of  certain 
fanetiona  on  whose  continuance  life  depends ;  after  the  last  pulse  has  beat  and  tho 
Ust  breath  has  been  drawn  ;  after  a  person  has  expiml,  and  when,  to  an  ordinary 
observer,  all  is  still  within ;  yet  for  awhile  life  lingers  here  and  there  in  various 
■tmctores  and  organs.  After  the  general  death  of  the  body,  vital  action  still 
persists  for  a  time  in  individnal  parts.  Vital  action  may  be  clearly  and  unequi- 
Tocslfy  shown  to  exist  for  variable,  even  for  prolonged,  periods  in  difforent 
itncturea  Thus  it  may  be  understood  how  certain  individual  fnnctionn  may  be 
discharged  for  a  time  after  death  of  the  body ;  how,  for  a  time,  muscles  may  con- 
tinue to  contract,  nerves  to  convey  impressions,  glands  to  secrete. 

This  distinction  between  the  life  of  the  whole  and  of  its  several  parts,  which 
thus  is  apparent  even  in  man,  becomes  vastly  greater  in  the  lower  formn  of  animal 
life.  In  the  simpler  animals,  the  several  functions  are  less  separatt^ — there  is 
less  division  of  labour  ;  consequently,  each  part  possesses  to  a  corresponding  extent 
the  omditions  which  are  essential  to  its  life.  In  the  simplest  forms,  w}it<re  there  is 
litUe,  if  any,  division  of  labour,  any  one  portion  may  live  apart  from  the  rest,  for 
kO  the  functions  of  the  animal,  such  as  they  arc,  may  be  said  to  be  pcrfomu'd  by 
every  part  of  the  organism.  Thus,  by  division  of  the  simple  substance  of  an 
•nuEba,  the  animal  is  merely  multiplied  ;  each  fragment  becomes  forthwith  a  whole. 
80  with  the  common  hydra.  It  may  be  divided  and  sub-divided,  literally  minced, 
vid  each  part  grows  into  a  distinct  animal.  Not  only  can  each  frs^nniint 
ountain  its  life,  but  it  can  accomplish  growth  and  development,  the  highest  jihases 
"fit  Even  in  animals  far  beyond  these,  the  same  wonderful  power,  tliougli  to  a 
"tt  d^jree,  is  possessed.  Many  worms,  when  divided,  have  the  power  of 
"wmBtmcting  the  whole  from  a  part,  and  no  study  can  be  more  inteifsting  and 
■Mbuctive  than  to  trace  the  gradual  manner  in  which  this  powor  dies  out  a.i  we 
pUB  from  the  simpler  to  the  more  complex  forms,  until  at  length  in  man  the  last 
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faint,  jet  important,  vestiges  of  this  capacitf  are  exhibited.  Fingers,  toes,  ean, 
and  noses,  when  completely  detached  from  the  body,  and  reapplied  at  the  divided 
surfaces,  have  re-united  and  become  restored,  and  this  in  some  cases  even  when 
they  have  been  separated  for  a  considerable  tima  During  the  interval  of  the 
separation  of  these  parts  they  must,  of  course,  continue  to  live,  for  if  they  perished 
it  need  not  be  said  that  subsequent  onion  would  be  impossible,  inasmuch  as  in  no 
circumstances  could  a  dead  part  be  made  to  unite  with  a  living  one. 

Upon  this  principle,  a  portion  of  the  living  body  may  be  transplanted  from  <me 
part  to  another ;  an  operation  akin  to  grafting  in  plants  may  be  saccessfuUy  per- 
formed. 

Death  from  old  age  is  very  often  spoken  o^  but  in  the  proper  sense  of  the  expres- 
sion it  is  very  rarely,  if  ever,  seen.  It  is  easy  to  imagine  thatj  in  the  oonstructioa 
of  the  body,  the  strength  of  its  various  organs,  and  their  relation  to  each  other  and 
to  external  conditions,  shall  be  so  precisely  adjusted  that  they  may  gradually  we*r 
out  at  the  same  rate,  and  at  length  cease  working  together.  But  when  does  this 
actually  occur  f  In  all  probability,  the  very  great  majority  start  in  life  with  struc- 
tures and  organs  of  unequal  strength,  with  some  one  or  more  weaker  than  the  pest, 
and  liable  to  fail  prematurely  from  various  adverse  or  disturbing  causes.  Bui  as- 
suming that,  at  the  outset  of  life,  the  several  organs  are  equal  in  strength  and  capa- 
biUt>'  of  endurance,  still,  in  the  course  throuj^  Ufa,  in  their  relation  to  surrounding 
conditions,  they  must  become  very  variously  affected.  Some  are  almost  certain  to  be 
more  heavily  weighted  than  others,  and  to  yield  prematurely  to  the  exceeding  strain. 
Therefore,  although  death  from  old  age  in  this  sense,  ixom  a  general  and  equal  decay 
of  vital  organs,  may  occur,  yet  in  fact  it  is  very  rarely,  if  ever,  witnessed.  But  in 
another  sense,  death  from  old  age  is  far  more  frequently  seen.  Death,  no  doubt,  is 
often  due  to  the  natural  decay  of  some  oue  or  more  of  the  vital  oi^ana.  Some  organ 
is  worn  out — prematurely,  indeed,  in  comparison  with  some  others — but  its  inea- 
pacity  for  any  further  work  is  brought  about,  not  by  accident  or  by  impairment,  from 
what  should  be  called  disease,  but  rather  by  changes  which,  sooner  or  later,  will  in- 
eWtably  occur ;  it  is  the  result  of  some  form  of  d^eneration  oommon  to  old  age  To 
take  an  obvious  illustration.  In  advanced  life  much  of  the  hair  is  gradually  lost,  and 
what  remains  turns  grey  and  then  white.  No  one  would  call  this  disease.  It  is,  for 
the  most  part,  a  senile  change.  But  it  may  occur  prematurely.  The  hair  may  present 
nJl  the  characteristics  of  old  age  even  in  the  young ;  and  if  it  were  essential  to 
life,  death  would  be  the  result  of  old  age,  t.e.,  the  premature  old  age  of  a  particular 
structure.  Changes,  similar  to  those  which  are  obvious  to  all  in  the  hair,  not  seldom 
oocur  in  internal  structures  whose  due  strength  and  efficiency  of  action  is  necessary 
to  life.  In  some  of  the  blood-vessels,  for  example.  These  possess  certain  properties 
by  which  in  health  they  areepabled  to  resist  the  pressure  of  the  blood  within  them 
and  to  transmit  it  ^s  life  advances,  these  properties  are  gradually  lost  throu^ 
certain  changes  which  occur  in  their  walls.  Such  changes  are  constantly  met  with  in 
extreme  ^je  ;  but  they  soir.  .imes  occur  prematurely,  and  bring  life  to  a  cloae  at  a 
period  which  ought  to  be  its  prime. 

Very  few,  if  any,  live  till  all  the  organs  are  worn  out,  and  it  is  interesting  to 
trace  the  usual  order  of  their  decay. 


DEATH    Sr    out    Aa£. 


Bitihit,  Umugbout  tiia  veork  oo  "liftt  and  DmtJi," draws  the  broadt-at  dutinctian 
fwtwna  or^uiic  and  aiuiiuU  Uie,  aud  in  a  rhnptrr  on  the  nammi  timiiwiiaii  of  th* 
t«o  UvtB — that  ijt,  doath  hy  old  aftr,  wlikh  he  m>-»  li  nr»— he  Aaacrihw  bow,  in  tbr 
old  tuau,  anioial  life  oeaaea  before  umpuiio  liff) :  how  thr  HsuMa  MvenUy  (oil,  and  the 
''  bbe  OTganA  uf  rf  lation  gradually  dtoline  i  and  how  tm  i>a»ea  kis  day»  um- 
■  p>on  binuwUf  a  xtranger  to  ail  that  nuTOUDdi  him,  dcprirod  of  doniva, 
|i*iMaM.  and  tetwiiionn,  isoiatud  iu  thv  midat  of  uaton.-.  Btuhat  uxplalua  thia  want 
uf  harrthcnj  ill  Cbo  dcdiuu  of  Uiu  two  lii't-*  by  ihit  bict  that,  owiu^  to  our  wx'iai  reU- 
tiuou,  wv  iia*^  a[i  oi'  w««r  oat  oiir  aoiniai  life  uuch  laater  thau  th«  on^anic  Lifi-,  Maii, 
ia  thv  midac  oi  hia  £aUo«^  exerta  hia  auitaal  iuiujCions  &r  in  exoeaa  til  hia  organic 
Dk  ktwn  and  aorroaa  ajntcm,  ibr  axantpla^  w  know  am  uuntinuallx  rU^eoiad  to 
40  BuduA  aniouiLl  at  wear  aod  tear.  Tlda  id«a  M  oertaiiil/  mi  ingemoua  uboi  Tha* 
hin  gom  en  to  coosliUMr  how  thia  aocial  iuflucnee  upoii  the  two  Uroa  or  8^«fna  Ul,  up 
lA  a  aartaia  point,  advaaiAjp^iiu  f^r  a  nuin  :  how,  by  chr  fnilurv  of  hia  laiina,  ho  ia 
dwflhad  gnaduaUj  irom  all  chat  idin^mtula  htin,  aiid  ao  he  auifcrni  liiaa  orucUr  at  thm 
.T)..Ti-n»  w}<oT.  rheaBUeaanaarerod.  Ueaayit  the  idflaof  our  aupirnia  hoar  ia  paiiifol 
t.-  fucctiooa  ceaao  whiiib  briiijf  oa  into  raiation  with  that  whidt  aor* 
nwuids  tt^  it  la  the  thought  of  the  dqirivattoii  of  thoae  fanctaona  wliich  apreada 
fii|^  and  tarror  uifon  tha  hoedor  of  our  lomb.  W*  aaaoincM  that  a  loan  wtotUd 
oaBlanpUte  with  iudidurenot  the  appronoh  of  a  death  wbtch  dcpriml  him  onir  of 
hia  oripuiio  functioDa— of  the  drcntatiaa,  di^Mtion.  and  ao  forth — tf  tha  fmictiona  at 
Kfaukn  were  sfurrd  U)  bim.  $o,  he  aaya,  lOiiiual  litb  coomm  to  ceaaa  urmdiiully  ;  ao 
oKh  ol  tha  tiea  wliich  Piidiain  us  to  bhe  ploaaara  of  living  mrv  brok<ni  littU<  by  hitXcv 
ibe  plaaaurti  eacapM  uk  unawares,  and  when  at  length  a  ntaii  hiu  hamnK^  nMiviooi 
ai  thv  ooBC,  thtu  daacli  atrilc<«  him.  It  ia  thiu  in  the  old  afic  tlint  oomtm  witli  tb* 
UiWCK''  '  '        ')f  tiuui's  rxtfmal  functinnji  and  the  total  low  of  ch^aenaa 

tfhic'  tiuda  hini  lik«a  vi*-fi<labi<?  wliifli  iKtU  in  rrliiUv<«  fiinctinna. 

Itaviag  DO  oonaciouAoefa  of  ita  life  or  knowhid^  of  iu  di'nth. 

Sur  '     ■\   r     ia  aoraothing  inajqirrasibly  g«>ut)f>  in  thia  gntdual  srveimno'  nt   tiif> 
Uaka,  1^  «otGwigiu  man  and  the  worid  around  him,  by  the  diway  of  th(t 

laaa  i  ma  that  i  ,  aa  dooth  approaelMa,  ihe  dread  of  it  •iimpiwftt-a. 

Bui  the  ir»r  i,.      -t  often  absent  in  oUier  instauow.    £vRry  ont%  1  think,  who 

Wi  EnaijutTntJj  stood  by  the  bedside  of  tJw  dyinjr  mnat  hav^  hen  itraeb  by  the  fk«edoni 
ina  diaawy  aa  death  dniwa  near.  Often,  no  ilouitt,  the  mind  ia  otharwiw  too  fully 
WW  pied,  perhaps  with  intfnae  l»dily  tatrnrin^ :  but  arrn  in  the  absaiuv  of  thin  and 
<^  sU  other  diatractiiifi;  indounces.  and  witb  a  dMtr  cuuviccioii  that  tbo  approaching 
•^sagv  is  eloee  at  hand,  Um  mind  is  oalm  and  cuUeou-<l,  (he  thoughts  Mtrour* :  tb<^n> 
a  Bsnaily  uj>  {^uailiut;,  no  giving  way.  Wc  appi<al  Ui  tltoae  who  arc  uioat  fantiliar 
*tth  the  ckisiQg  acanea  of  life  wheibor,  in  the  dying,  maiuf^at  indicatitmM  nf  thr  f*«r 
dtath  an  not  extrenelr  rare  And  all  who  are  accoatomed  to  hoapiial  pmocitr 
bavo  remarked  the  apathy  or  isdilTerr'noe  of  pabienta  aa  lo  tbf>  issue  of  tb^ 
i^johee  or  diaMuva.  The  time  of  gn>a.t<>ftt  nientAt  distrvax  ia,  pprbapa,  when 
[llu!  eon vaBfenn  &at  dawns  on  ua  tlmt  wf  ore  alxml  to  die.  Thu  ■u))i>i<(|ut'ii(  i-uut«m- 
of  approMfedDf  4aalh  aeomii  to  ^>e  far  lew  torrIbI«. 
Nor  caa  there  be  maeli  doabi  (hat  it  u*  an  frror  to  suppose  that,  in  every 
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drcumaiADcey  the  moment  of  death  is  one  of  sgoDj-  TIiom  vbo  have  timewvtd 
most  cloMljr  deolare  that  it  is  not  Ba  In  certoin  cam  die  nMomt  of  dnBOtntion 
may  be  one  of  extreme  anguish^  bat  Uwso  ue  exoeptioiuL  Asd,  i»4Md,  it  lulkim 
from  wliat  hta  been  already  said,  from  Uio  mode  in  vludi  death  s^enBetua;  tl«t 
the  ootiial  process  of  dying  cannot  usuaUy  be  attended  by  pain  or  ditieaa.  Bonie, 
we  know,  He  uutcnsihlo  for  honn  or  days  before  dnath  ;  and  even  those  *<»  retaia 
in  some  degree  the  nae  of  their  fitailtteR  to  thp  tjurt  moment  (snnct  bo  in  s 
vondilion  to  experienoo  acute  soffertug.  In  order  that  the  ncrve-oentret,  which 
are  the  seat  of  sensation,  may  discharge  their  fimctiona,  they  most  be  property 

lUod  witli  Itcalthy  blood.  No  organs  depend  so  immediately  on  a  dqe  aapply  of 
blood  OS  these;  and  when  is  this  the  case  np  to  the  instant  of  diaaolutioni 
In  consjdflring  the  modes  of  dying,  it  has  been  seen  that  it  results  "ither  from 
da&caeney  or  defect  of  blood;  beoatue  either  too  little  is  supplied,  nr  ihat  whi 
dnmlatee  is  too  impnra  Afi  a  consequence  of  this,  the  brain,  of  all  the 
will  first  fail  in  its  functioDs.  We  hear  an<t  rtwl  of  pereons  n-iaining  a  clear 
vigorous  intellect  op  to  the  moment  of  departnre ;  but,  in  truth,  nurh  beliefe  and 
statemants  rest  on  very  shallow  evideuoe.  A  few  reaaonable  sentenoea  nttered  a« 
interrala,  or  the  repeated  expression  of  some  prevailing  idea,  can  hardly  go  for  ao  auch. 

But  true  is  the  instinct  of  love  which  bidii  us  fondly  cling  to  parting  words ; 
for  wo  may  mieonahly  beliere  that  the  thoughts  and  eeDtimoots  which  Itiigvr 
longest  aroi  beyond  otlient,  ^ivid  and  intense.  As  the  mind  darkens,  the  ideas  that 
rise  above  the  rest  catch  the  last  rays  of  intellectual  light. 

Again,  many  of  the  suppoBod  signs  of  great  8ufS?i-irig  an>  not  rcidly  imoh.  Thr 
cold  dew  on  the  fuoe  and  euriace  generally,  the  oillnpsi-d  and  perhuiit  distorted 
featiimi,  the  heaving,  gasping,  or  gurgling  respiration,  or,  it  may  lie,  tlie  nonTuldw 
agitation,  are  by  no  means  necessarily  the  signii  of  pain  and  diKtreiin.  Therefoni, 
whatever  may  have  boon  tlie  degree  of  previous  suficring,  it  may  lie  fairly  aiiniraed 
that,  except  in  i^xtromo  oase«,  the  actual  proc^es  of  dying  is  not  one  of  intense 
agony ;  or,  indeed,  for  the  most  part,  even  of  {Mun.  Every  one  knows  that  simple 
huntnuss  may  |ia»  into  death,  and  thoao  who  have  been  recovered  from  the  v«rg« 
of  ditBoIution,  long  after  all  conscionsness  or  sensibility  has  cessed,  hare  bom* 
latitDony  to  the  same  effect. 

In  eome  casea,  no  doubt,  when  life  is  suddenly  dcetroycd  by  injury  or  riolmui^ 
tbo  actual  panga  of  drath  are  meet  acutely  felt ;  and  as  a  physician  will  often  at  a 
glanco  read  the  nature  of  the  disease  in  the  patients'  fanea,  to  we  may  obterra 
varying  rxprrasions  of  count/jnonce  immediately  after  death.  For  example,  im  the 
&<]d  of  battle  the  oorpseti  of  those  who  have  died  of  etahe  aro^  we  arv  told,  eatdly 
distinguished  by  the  countenance  from  those  who  have  fallen  by  gunsJiot.     Hm 

i(q!   nxpreuion  that  remsina  on  tlin   faces  of  the  former   ron'  ''      lie 

tiita  cotiiposun-  on  ihojto  of  tlm  Intter.      And  thin  holds  good  Iaj  •  iii 

diaMaa ;  and  when  we  remembej'  huw  eolm  and  placid  the  aspect  of  (IraUi  com- 
ncoly  is — 

"  7t«fan  iUmt**  cffMlag  Sngm 
IUr«  awviit  thfl  llii«»  whw  bront;  Itnccn"— 

we  nay  well  take  oooifort  from 


— "Tk«  nflil,  MisklM  air, 

TIm  m/*Mn  irf  rayme  that's  tiMra." 

W0  Bajr  (UiiCF  for  •  lev  nomentB  at  the  aifpift  of  deMk.  After  death.  Clie  Lody 
povs  etrfd  i  that  u,  itii  tempenitnre  gmclually  UU  until  h  hu  mnk  tn  thi*  litvfd 
cf  UiB  HimmiidiDg  kit.  SometisieeT  bcnroTor,  in  rtrf  ooeptional  iniibuiaei^  Ui» 
tampcntun  u  namlained  or  ev«n  xmiaed  for  awhtla  ia  a  reinaritaUa  uuiiMr. 
tte*  can  be  uo  doaU  Uwt  Uiie  is  doe  Id  cjwuiod  aotipn  ■  10  Uie  ooratsnuatioD  of 
Oifftfm  with  tke  dementa  of  Um  body,  wkioh  must  jvocwwl  after  dvatb  witJi  oxti»- 
ardiBary  coifrgT.  In  iinimaiif  poiaoned  by  ■trychnia,  for  example,  and  in  whidi, 
fnr  Koinr  oiinutai  bnlora  death  vtolsni  ap— ■■  arr  pnxluopd,  a  tlifr- 
in  tlif  Iwid;,  will  riaa  two  or  tfaret  dograaa  fer  aaveml  uumUai  after  daitit. 
Herew  no  doabt,  actiro  oluuigea  in  muHolar  tiMiie,  which  are,  ol  ooaraeb  aaooktad 
aritli  thia  rioLent  action,  am  nulfident  in  the  oinumManoea  for  a  timn  to  nuae  ih» 
tcwjMvature.  For  let  it  bd  oUxtrmJ,  in  ordor  that  a  UmtiTrnturq  aftrrr  dnnth 
nmy  h^  nutainM  nearly  or  qnittf^  equal  tii  iJtat  wliiofa  pcvvnila  during  life,  it  iii  not 
that  an  rqoal  aoioont  of  heat  be  Ht*t  fn«  after  death,  inaimoch  u  the 
lOfteiiB  by  which  the  tmupfratttrn  ia  oootruUed  daring  life  ere  no  longtT  in 
~«pe«sttoa. 

Ona  of  the  ninat  sifcnji  of  daath  bekmga  U>  ihe  mnaeolai-  lynenL  It  ii  the 
pMidiar  state  into  which  the  mtudea  pam  at  a  (vrtain  poriod  aft«r  death ;  a 
ttaitt-  of  Am  oontractioD.  All  the  Bnudaa  be«ome  fixed  and  rigidt  eo  that  Iha  body 
»  ittflaaad.  Thie  oondition  i«  known  a*  /f^vr  irurrfw,  or  th«  rifpdity  of  daatli. 
It  voHm  in  thr  period  alt^r  death  at  wbii.-li  it  oanuuenora.  It  may  eK  in 
iafoediately,  without  tins  lajiae  of  any  appreciable  inturval ;  or  it  may  be  delayed 
for  tv«nty-foor  hours,  or  crrn  longsr.  It  variea  also  in  its  doralion  and  intensity. 
It  may  bo  ao  alight  as  to  cseape  noiioe,  or  it  may  laat  for  one  or  two  or  even  three 
VHkl. 

Its  length  of  dotation  and  drgron  of  intmnaity  tunally  tro  togathor,  and  it  may 
W  mid  that,  a«  a  rvlc,  whan  it  oomea  ua  ilowly,  ii  lasta  longar  and  is  morv  Bsarked. 
1W  itrength  and  Tigour  of  (he  muades  before  death  dMamkie  tho  degnri'  att<l 
ihmtion  of  rtg^r  mortig. 

Although  it  ia  thua  very  Tanabti%  it  is  proliably  never  entirely  alieent  It  waa 
vua  believed  that  it  docs  not  ooour  in  cnrtain  forms  of  dvath,  as  whan  persona  art 
kilkd  by  ttglitning,  or  whm  d^tth  is  preceded  by  rxocmive  exhaustion.  But  iu 
time  and  siniilar  cases,  it  ia  mocv  probable  that  it  is  not  altogethar  ahseni;  but 
'^iof  oxtranMily  (light  and  tiauai«nt  is  apt  to  escape  detootioo. 

In  relation  to  this  subject  some  curious  but  authantio  facts  may  be  rsferrad  to. 
f}R  the  haLtli!^fi**id  a  xtartiuig  spectacle  has  been  occsaionally  witnrasnd.  A  soldier 
U*  sppeared  Co  he  Hud  in  sonis  strango  position — psrhaps  knaalinf  with  bis 
■amlut  to  hia  sbonldw  as  if  about  io  fi>« ;  but  on  closer  insprotioii  ha  has  bran 
^od  to  be  d«td  :  a  rigid  corpse  in  tho  semblaooft  of  energatio  life.  The  followiiq; 
^itiiet  is  from  a  t«<u>r  of  the  qtsoial  oorraspondont  of  tbs  Timtta  newspopar  whioli 
M>psnd  on  Oetobar  Utli,  1654.  Dr.  Wm.  H.  Bosaell  b  describing  the  arena 
*&>r  the  batUe  of  the  Al  ma  :— 

*'t1w  althudw  of  some  of  (h«  doad  wvr«  awful.     One   man   might    tv  sueu 
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rpsting  an  one  Icnee,  with  the  anus  extended  in  the  form  of  taking  aim.  the  brow 
comproHwci,  th*^  lips  clenchrd — Uie  ven'  expression  of  tiring  at  tin  enemy  stamped 
on  tho  face,  and  fixed  there  t'V  death  ;  »  bull  iiad  Btmck  this  nmn  in  the  nwt 
-  .  Another  was  lying  on  his  back,  with  the  fuune  expreemon,  and  his  arms 
mi«od  in  a  nmiUr  attitude,  the  Minie  mnitket,  ittill  grasped  in  his  handft,  nndijt- 
ohoTRPtl.  Anothfir  lay  in  a  perfect  arch,  his  head  raiting  on  one  part  of  the 
ground  and  bis  feet  on  the  other,  but  the  I»ack  raisrd  high  ft>)Ove  it.  .  .  . 
•Some  of  the  dead  Ifty  witli  a  calm,  placid  smile  on  the  face,  as  though  they  were  in 
some  delicions  draun." 

InstaiicPB  similar  to  these  were  observe«l  on  the  field  of  feolferino,  and  othen 
oocqning  elsewhere  have  Itpen  from  time  to  time  recorded. 

•''After  death  the  blood  oongulatee.  This  change,  like  the  stiffening  of  the 
OMttelca,  is  much  indauncitd  by  the  forui  of  deatli,  the  previous  state  of  the 
iadiridaal,  and  other  conditions.  And  like  it,  nlfio,  thin  has  >ieen  auppoAed  not  to 
occur  after  certain  kinds  of  death,  aa  in  those  killed  by  lightning,  or  in  animals 
hanted  to  death.  Bnt  here,  again,  it  is  donbtful  whether  it  i^  entirely  absent, 
although  it  i8  often  but  vcrr  partial  and  imperfect 

It  wo\iUI  appejir.  not  only  from  the  cnndilions  which  aJTect  them,  but  from  a 
Rtndy  of  the  actual  changes  that  ensue,  that  nV/or  mortia  and  the  coagulation  of 
the  blood  are  cloHely  related. 

The  coagulation  or  clotting  of  the  blood  is  a  remarkable  process.  Blood  when 
withdrawn  from  the  l>ody  in  a  rerv  fmv  minntes  lieromea  Aeini-nolid  or  jelty-like, 
and  at  tinrt-  apiiears  <)nite  uni^.>rin.  But  prt'sontly  drui>N  of  »  traii!i}Kir)'nt  yellowish 
Huid  l<r^jn  to  oow  from  tho  gohitinous  mass,  and  these  gratlonlty  collect,  until  after 
soma  hours  a  considerable  rfuantity  of  fluid,  called  Hemm,  has  been  w|iiee-zed  ont. 
This  surrounds  the  solid  portion  or  clot,  which,  by  contraction,  has  now  become 
retluci**!  ill  size  and  much  finuer  and  denser.  The  clot  coiiKists  of  the  blood  eells 
mtanglcd  in  tlie  nieahei  of  a  Hibitance  called  tibrine,  which  has  been  fonned  from 
the  liquor  sangninis  or  plasnm  dni-ing  coagulation,  and  to  the  subsequent  «oa> 
traction  of  which  the  !*e|Mimtion  nf  the  serum  from  the  clot  is  chiefly  due. 

Thu.s.  while  living  blood  consists  of  cells  floating  in  a  plasma,  blood,  after 
coagulation,  consists  of  clot,  funueil  of  cells  and  tibrine,  and  of  tK-ruui.  Tlie  serum 
diders  from  the  plasma  in  having  lost  an  albuminous  subetance,  out  of  which  5brine 
bus  been  formed. 

Now,  dnring  the  onset  of  rujor  mortu  in  mascles  simihir  changes  occnr.  Hie 
plasma  of  living  muscle,  like  the  plasma  of  blood,  neparates  into  two  portions ;  into 
ft  solid  clot  called  myosin — like  filmne,  an  albuminous  or  proteid  substanee — and  a 
tinid,  which  is  seTam. 

But  liiew.  which  in  their  recnilt  are  so  striking  as  to  he  obrioas  to  every  one. 
are  by  no  means  the  only  stmotuml  changes  that  occur  in  death.  More  recent 
rescarubea  hare  made  it  quite  certain  in  respect  of  some,  and  highly  probabla  in 
reaprct  (if  others,  that  stnictuml  clmmcteristi«.w  which  huve  been  itscril^ed  to  (issues 
an  due  Ut  a  fcmt-nwrtrm  chRiipc,  and  in  no  way  iH-lnng  tn  lht*ni  during  life 
Living'  muscle,   in  n  thin    lnyer.   i«  transparent      As  the  mitscU'  dies,  it  becomes 

ikh  was    formerly  attributed    to   tho  filnv 
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diMemed  in  the  living  mutdn,  And  miut  now  be  recogniaed  u  the  mult 

cAMUgft    BMH  niotr  rvi-mt  reMsrcbei  make  it  prohalilr  timl  the  n.mr 

thiDg  ift  true  r\im  of  i«»doii.     Nenos,  too,  exhibit  ohanu:t«n  nfior  dMth  which 

oanot  tM*  disojTered  during  life.      This  box  bpen  long  nndentood.      In  djing, 

Ibc^  uadggo  cfaangoa  whjcli.  at  I<K«t  in  fraturr,  nuiy  be  compamd  to  the  msf^lk- 

lisa  of  ibe  hlood.      And  thi»   fp-vmi   fact  of  molecuJAr  dnuigc-  in   dMth  tppliM 

M]aal  broe  to   thorn*    nunuu>    micrriH'Opir    fltructun-fl    vtiielt  arr    known   w 

T^icM)  are  found  wry  abimdantly  ui  alt  [lUnLs  ami  aninuis.     The  sintplect 

larat  of  tiib  in  both  kingtionu  air  iRi|ipowH}  to  l>p  built  up  entirely  of  ocUb  ;  and 

of  tbo  most  oomplejc  and  higlUy  olaboratf  budin,  cvllft,  aa  oella,  form  a  vvry  hkrg* 

whi\f  those  BtrofAvrea  which   do  noit  diapla;  throughout  actual   c^lls,  arr 

aoppoaod  to  have  been  originally  forniM  of  cells,  whioh^  in  the  course 

davdofvnant,  bams  '    .   ,    '  inf<od  in  iihap<*  and  function.     Thnx  amv  tho  fanioufi 

tiHOiy,  which,  ut.  .  rjc]x>iuidisl   by  Srhwanti,  tuw  long  lietd   undlHputed 

Kvxy  ovffr  all  idcim  of  uructurt!,   function,  and  dovplofmient.     According  to  thia, 

"there    la   one  univenuil    pnncipio  of  devHopmrnt  for   tfar   Mrniontary  jiortii  of 

tw^niun*,  howATPt  different,  and  tlii*  (irinciple  i»  the  fonuntion  of  oclla."     Now, 

a  caUt  aooonlittg  to  the  original  notion  of  (t,  cmmiHt'sl  of  a  wall  or  envelope  nf 

eitnitanly  dcUoattt,  transparent,  KtmctiimImM  mcnibnuio,  whicli   rnrlntuvl  a  ratvity 

rtwtaining  various  fub«tanc«a,  uitber  flnid  or  lolid,  the  content*  bang  rrry  different 

m  MMrvnt  inataawa ;  and  ulwayg  a  dintinct  t>ody  oallc*!  a  nuclrua.     ThuH,  there 

vfvc  three  partti  to  l»e  recogniapd — thf  .»Hl-wn!l,  tbn  ront^rmta.  and  th"  nuclcua.      But 

cno  from  the  tint  it  had  to  U^  al]Dw<*>l  that  u  dijtlinrt  orll-wall  to  the  cell  could 

always  be  diBCDwirxl     Then  difficult***  followe*!  concenun^  the  diKtinctnem  of 

aodeiia,  awl  ia  cuunic  of  time  th«*  auspicion  aioae  that  the  nerenJ  partM  of 

odII  uinally  m  plainly  wy-n  ■  -  ^  are  mountnl  for  the  microKope  did 

oatutalty  belong  U>  it,  bui  .•  (ime  duuigr  which  the  substance  UjhI 

ndet|pae ;  and  now  it  ia  more  pro))a>>If<  that  Iheae  M>«iilled  oeUa  are  during  life 

ud  A.--  ■'■'■■    imple  fragnieutti  of  a  tmnKparent^  muform,  fitrnctiuelwui  mhstaiie^ 

nUe'l  nt,  and   that    the  fumiotion   nf   a   cr||-wall    an<l   nm-lcuH  amy  be 

oaqianid  u>  Uie  doUins  of  thtf  >.1<xmI      Even  in  the  ucoUed  blootUtU.  whether 

ml  «  wfartA.  ^Isi'ii  »,iiv.v  auj  hralthy.  no  noclens  cun  be  demoustnu-d   in  any 


Ia^Uv.  '^juii  I   niVr  tirtitb,  and  fiillowinc  the  i-hange*  jmti  refem-d  to, 

tbeitf^v:  of  d«.  -.1  nppf'ftrH.     Thi*  Itoily  dei^ys.     Thin,  too,  in  its  onaet  and 

Iw^peiK  ta  rary  rariAl>lu.  The  imyrni  tJRgupit,  cf  eonne,  differ  extreintdy  In  tbi-- 
"hgree  in  wkitili  tliey  yield  to  chnngr.  Tht-  contrast  ii  moat  marktKl  for  obviouK 
navna  fivtveen  hard  and  anft  part&     Tlie  iiioeeloa  dlsapiioar,  but  the  buuet  last 

Ibe  rate,  of  ooorae,  and   even  the  cUaructer  of  the  chan^  arc  inflocncrd  by 

Ktanal  oondicimui,  audi  aa  the  presence  of  air  and  wnirr,  and  Uir  tempenttox*. 

reeall  pronfii  of  this.     Few  of  t  wlien  travereing  tl»o  ftiiuoiu 

OodMrri,   have   paid    n   -virit    tn   i  inry  will    forgr.t   the  ylinstly 

^■Bhtle.     There,  in  the  aegion  of  fterpfrtual  frost,  decay  after  dwith,  at  Ic-oat  the 

I  •iKBjBy  form  of  It,  is  alrooet  arroattd. 
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Let  it  bu  repefttod  Uiat  dualb  ia  iii>t  ilktinj^uuiheil  from  life  b;  decompoutioo, 
bot  xtov  there  ii  no  renewal  There  is  no  longer  aiiy  compensation  for  the  loas,  Kxui 
the  products  of  decay  are  not  now  renewed  as  fast  as  tbey  are  formed;  ao  tlie 
dttDgps  ihat  occur,  albeit  they  iire  aluwur,  are  morv  obvioiw  than  the  active  chaugiw 
daring  U^  j^loreover,  the  furcus  thunce  ovolvcd  uru  only  those  (wnmon  to 
inanimattf  matter.  Thus  the  decay  vhioli  foUowa  upoa  deuth  is  plain  to  all,  and 
evmywhere  rocogtiised  aa  the  cJoarest  proof  of  it- 

JfvtUh. — What  is  to  bo  uuderatood  by  the  ttirm  "  guo<l  health  t  "  If  life  coosiHtt  in 
the  porfomuuice  of  vanoua  fiuictiooa  ull  workiiifj  in  harmony  and  outiiatoring  to  a 
common  tmd,  then  when  cooh  function  is  proptnly  performed,  abKolutely  for  its  owu 
uwcial  pur{iuMc  and  relatively  to  the  rf>st,  the  tioily  in  in  a  state  of  health.  On  thcr 
cootrary,  vhun  on  organ  in  its  working  gets  absolutely  or  relatively  wrong,  there  ia 
Jlsordor  or  djjieasu.  lint  as  the  term  "  health  "  is  ordinarily  employed,  although  it 
ia  intelligible,  prnlm.hly.  fur  tlui  most  part,  no  fixed  idea  ia  attachcKl  bi  it  For 
inxtance,  tuku  health  iu  its  relation  to  atrongtlL  Health  and  streugtii  uf  thu  body 
as  u  whole,  or  of  some  one  or  more  of  ita  sevorul  parti^  often  go  together ;  and* 
indeed,  nion:  atrictly  ^Kakiog,  to  say  that  an  organ  was  strong  would  imply  that  it 
woH  licalthy.  Uat,  aa  Uik  term  "  strength "  U  commonly  used,  it  by  no  neuw 
involves  the  coudition  of  health.  A  man  may  be  ri'miirk^bly  strong  in  more  than 
<mr  way ;  Iiis  musdcs  may  bo  of  extraordinary  siae  and  vigour,  or  hia  bmin  active 
and  powerful ;  be  may  excel  oa  an  athlete,  or  ho  may  he  conspicnoua  for  inielli.'etual 
«ner^  ;  and  yet  his  death  ratty  be  im|)oudiiig  from  a  fatal  flaw  in  aoino  vital  orgao. 
iSuch  n  stAte,  in  wliicli  health  and  strength  uro  signally  upjioMi^  ih  not  a  very 
uncommun  one.  Again,  one  person  will  live  and  enjoy  life  in  the  midst  of  hardship 
and  deprivatiuu.  will  boar  exjMWure  and  escape  risks  to  which  many  othun  would 
flttccumb,  and  yet  die  promaturely  from  some  cause  which  appears  to  atiao  fron 
within  :  another  p«ntan  will  be  tliroughout  his  life  extremely  dolicatc,  never  attain* 
ing  ei^oyment  of  it  except  at  the  expense  of  caro  und  wat«:hfuIna8B  ;  and,  perhaps, 
uol  oven  then,  yet  aaoh  on  ono  shall  lire  on  into  a  good  ohi  age.  But  these 
Apparent  contradictions  disappear  when  it  ia  remembered  that  health  and  ihe 
durAtioii  of  life  depend  on  the  health  and  power  of  endurance  of  the  weakest  of 
tli('  orgiina  which  are  neoeasavy  to  it ;  that  failure  of  one  vital  organ  cannot  W 
com|>etiaaltd  by  t-xoeea  of  energy  in  another  whose  function  is  difTerent ;  and. 
furthcmioro,  that  fall,  and  even  extroordiuary,  vigour  of  an  organ  during  a  {p***! 
jKirtion  of  iu  lifi*  does  not  neoeaaiirily  fort^t^ll  a  long  t4>nn  of  euduraaoe.  For  ■ 
wliilp  it  may  Ur  atrong,  and  yet  may  very  soon  wear  ouU  But,  although  health 
and  alrvngth  an^  by  no  means  always  aasociHted,  and  altliough,  furt.lier>  IimIUi  in  ila 
proper  sense  doca  not  always  imply,  ovt^n  in  tlie  aKscnoo  of  accidental  miachiflf,  a 
long  life,  yet,  in  estimating  the  chances  of  its  <luration,  it  nf«d  hardly  be  oaid  that 
ihesG  conrlitioiis  are  of  paramount  im)>ortAiice.  In  any  p«rsonal  i-xamiiiallon.  them 
with  a  view  to  dcttrniiino  the  state  of  health  and  thu  pruapc<ct  of  life  of  an 
individual,  tlu*  rarioua  organs  of  the  Itody,  particulai-Iy  vital  onei^  are  each  iai 
tnni  carvfuily  acnilioiaad,  and  auch  scrutiny  is  more  oaxiously  dirrated  now  :■»  this, 
now  to  that  organ,  according  to  the  age  of  tlio  person  and  the  history  of  lua  pnai 
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life;  lot  Ihe  UobiBty  to  diiewo  or  ddt«t  in  the  M<rcnl  orguui  nriea  vitfa  yean 
^fl^lRlfaiifl.  Kor  iniUnop,  in  e&rlier  life  the  lUte  of  th(>  InngR,  in  Utor  life  thr 
Adt'jtf  Um  fafiort,  iji  iDom  atpprialtr  tnvnMigaieii.  Uvch  aiMiniry  into  tlie  cooditinu 
vi  the  patieat  im  thi»  tit  aiade  by  i-vrty  imrgBon  when  any  Boioiu  o|iuratioD  on  Ulru 
UMOtenplMed.  Bat,  with  rT^^ivnl  to  the  proRpect  of  the  dumtioo  of  life,  aiiuUior 
«— fckn<fcm  <rf  great  itnptirtaiir^  hiu  to  bo  takm  iiiCo  ftocounc 

Efflry  ooa  ia  aware  thai  ebiUren  not  only  derive  tife  fmm  ilxdr  parcnU,  buL 
iniurit  ^ao  the  qualitiea  of  Ipody  and  mind,  which  ara  numned  np  tn  the  expPBauoa 
<d  **iatnily  MfciBtfaa "  This  likewM,  howvvrr  modifiad  and  oootroUed  by  variona 
udhnOQa^  ta  some  degree,  no  duubt^  alway«  prevailtt.  It  may  \^  konlly  diftcrniible ; 
is  fluy  ba  moat  Btrongly  tnarkad.  A  ofaild  may  rcai*n)>it«  iu  t>ody,  or  in  iniud,  '<r  in 
ho«h,  now  tho  fiUhar,  now  the  mothar ;  hot  in  «T»ry  inxtAnep,  at  Irast  in  Rome 
dqgieo^  be  iahotiti  not  only  lifts  Imt  conititution  and  ofaamotiT.  truiilcd  hy  thin 
knowladsB^  thoaa  wluMe  duty  it  U  to  examine  pMions  with  refereniw  Ut  tlteir 
liroaprci  vi  life  for  imianuioe  alwaya  carefoUy  mquira  into  what  is  called  the 
fanily  history  ;  whether  the  psRoU  are  liring  and  healthy ;  or,  if  dnul,  at  what 
a^  they  died,  and  frotn  what  catise  :  and  similar  cpicationa  are  askt-d  wtth  regard  t» 
bratfacn  and  njEt^ra.  ThtA  naiuml  Inw  of  iiJicritouoe  in  a  lar;se  end  importiuil  one, 
Every  ye<u*  oxiendi  oar  kiiowlnlgd  of  ita  applioatioo,  and  already  It  ii«  cinnrly  ancD 
thai  there  k  the  ntmost  ditfWrtenoa  in  diflionBut  diaeani  or  txmatitational  def*--«.'ta  in 
thdr  tendflscy  to  pav  from  {larent  fo  oAfaprinf;  Of  aomo,  ther<>  ia  llttl«*  or  oo 
rnbsuBm  of  direct  timnnniaitoD ;  of  eomc^  the  evidence  of  thie  in  doubtful  Init 
fvggcatsve ;  hut  of  Booe^  as,  for  examplev  of  puhnouary  oonaiunption,  it  ii  ndly 
oTtrwbelmisg. 

Ho  on0  can  rsBect  on  the  subJKt  of  hereditary  tnuiamianon  of  diseaae  without 
bring  ttroek  by  the  fpmt  qut-«tion  which  it  involvea.  Tho  fiarent  of  wvonU 
tiaton  at  length  diea,  iit  a  certain  Afff,  of  wnne  pnrticular  dteoaw^ — my,  jmUnnnary 
Mmmption  ;  all  th^  children  appear  to  be  quit^  hralthy,  pcrhape  i<r«n  robunt 
They  jfTtiw  np  into  ?nen  »n»l  wotrtpn,  whoan  form  and  andowmenta  of  IiOily  and 
tiind  leave  nothinj;  u>  he  tlireired :  and  rei  all  thvw  ohildnn,  hx  ttmntiTrupu>d 
■VBOMoon,  each  of  thorn,  as  he  nr  she  attains  a  oertain  af^  or  thereabout,  die  of  tiw 
^nae  which  proved  fatal  to  tb.*  parmL  By  what  meanii  ia  this  deadly  influrnoe 
Aw  (ranunittedt  How  in  it  that  the  fatal  flaw  in  the  life — "  the  rift  within  th« 
late"— makw  no  iiign  of  xU  prewncc,  p<*rh»jw,  U^  a  qnarlw  of  a  orntury  ;  int«v> 
(m*,  in  no  way,  for  many  ytmn  willi  the  full  vigour  of  life  atwl  health  ;  and 
then,  in  spit*  of  Mety  preeaotfon.  fs\mn^  np  and  rapidly  kilUI  In  what  direction 
u  K  nlnCion  of  thiit  myMerioos  pmhWm  to  he  sought  t  * 

Bat,  although  the  imttanee  of  actual  diHase  ia  tho  moet  itriking  form  in  which 
Ai*  pokt  qnettioD  of  hemlitary  tranmnisMon  prrwaitJi  It«)If,  the  difflonltiei  in  the 
•ly  of  ita  eolution  aro  not  greater  than,  but  the  very  wroe  as,  thoao  which  b«rt 
>tw  (piwtion  of  tho  hereditary  tranimiiarion  of  natnml  qualitiea  of  chamctar 
Rwrally.     The  queation  why  a  child  shoald  inherit  any  particuUr  disease  from  iU 

•  TW  ftlnra  ;«n«mph  wm  wHtteB  in  f«»ll  vi*w  of  Ui«  ment  bnTll«l  r«M««l»  o(  ^'^.^ ^* 
»»^tfrti  cf  tobmle.  ror,  rren  if  further  i(i*«rtl*»titm  .h<mIJ  *t»bliih  th«  fse*  to  wU*  «» 
*^  tk«  iiaadnM  w»  luwt  Mked  wtU  aUll  ranals  lo  b«  ui*»ei«t 
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fttther  or  luoUinr  will  be  better  uuweratl  when  we  can  answer  tho  quostian  how  itj 
iti  Umt  a  child  Uioulil  grow  up  to  resemble  its  imrents. 

Tben  Uio  statp  of  health  luid  tbe  diinitiuu  oi  lile  oC  nil  indiviiluabi  will  bo  Inrgdy^l 
aSechfd  bv  his  origiiuJ  coostitutiiUL  The  prerious  reuiBrbf  upon  the  varying  rat«8  of 
life  iu  liilTej-fiit  pcr&uiiti  beutr  ou  thid.  Unqnt^tionAhty,  there  is  more  of  vital  aotion 
in  a  given  umi*  in  some  individualit  than  in  others.  In  a  strictly  pbysiologicsU  sma», 
•orao  live  mucli  Ciufttfr  them  othurs,  and  die  prematnntly  only  if  life  is  to  be  meiutured ' 
by  time,  but  not  if  the  auiounl  of  it  may  bo  estimated  by  uctiou.  This  dilTerenoo 
rpc<iguifle>l  in  a  vtt^uc  &01I  of  way  in  dilFi^reiit  teinpeiuments.  Wtiat4}ver  elatsifica-l 
uoti  of  teuiprnimonta  be  adopted,  and  whalovor  dofiivition  ho  given  of  tiuK  or  ihntl 
paiticulai-  kind,  the  di-gree  of  vital  activity  in  each  cam  cannot  be  exduded  fmmj 
uondidoratiou.  Nay,  whttber  it  bo  mora  or  less  obvious  in  each  caae,  it  probably] 
<onstitattK>  tho  principal  featui-o. 

Bub  then  Lh<:'  tiriginai  constitution  oovors  more  thou  the  future  llfe'nibo.      It] 
ilou^rmines,  in  tint  lung  nui,  the  duration  of  life  by  forcing  the  limit  of  cnduraaoe  of] 
woxiin  vital  or  important  organ,     Iji  thi''  absence  of  all  injury  and  accidental 
of  destnictifio,  buuk*  organ,  as  alr»>ady  noticed,  on  which  life  directly  or  indiraocl) 

^dvppiidi^,  ntltiijfth  woaRi  out  uid  succumbs  to  wliat,  ao  far  as  itself  in  roiicfmed,  til 
Itturally  old  a^:.  And  in  rclntigu  to  tins  is  probably  the  fact,  which  many  necogniat,  1 
that,  ao  far  as  the  cluratiou  of  life  and  the  maintenance  of  health  and  sttcnglh m 

,ouu«>rit4Hl,  that  phj-aicol  otitte  ia  the  mo«t  pramisiug  which  may  he  doMribod  sa  an 

^favi.'i-im^.*  uuu.  Exaggeration  or  eccentrioity,  or  considarablo  deviation  from  the  uatial 
tyixN  whether  of  Lho  whole  framo  or  of  any  important  organ  of  it,  is  probably  noi 
fiiv-uuraiilo  in  ihiit  n-spoct ;  iiUhough,  i.M,'ilittps,Huch  cxtrymt-  conditions  may  reprawnt^ 
oxlraordinary  power*  in  a  particular  direction.    For  example;,  in  regard  to  height 

((btUk,  v<>ry  tall  and  Ui^  men,  as  the  rule,  do  not  lost  so  long  or  no  well  aa  ihoiw  of 
*vi!n4[if  stature.    lu  proportion  to  their  iiumbur,  very  tall  or  very  short  men  an;  CarJ 
nun*  oflen  badly  made  than  men  of  awnif^  sixe — say  of  from  live  feet  aereii 

pto  tlr<)  ftwt  nine  inehea  to  heijdit,  aud  in  weight  of  some  140  to  1  GO  pound.i.  Tho : 
>f  uur  tiro  bngndo  may  bo  tiiken  in  illustration  of  this.  They  ant,  for  tlin  moat 
of  vmT'  ururaiir6  height  and  weight ;  and  in  physical  oxoeUcuo<',  and  in  attnbuioi 
which  mor6  unmcdiiit^dy  depend  on  Uuk,  it  would  bo  dilficult  lo  match  tbcoL  In 
thp  case  of  any  portiiulnr  organ,  excess  or  defect,  or  any  eooontricity  of  character, 

■implies  n  correapomling  wmit  of  zkcenrat<>  luljustment  to  tho  i^ist;  and  banDoay 
action  i&,  as  we  hare  already  svAti,  a  c-oudition  of  health, 

>     .  £nny  ooe  is  awar6  that  the  duration  of  life  and  the  state  of  health  are  %\ 
largely  inflaenoo«l  by  the  circumstances  m  which  a  man  Uvee.    In  the  cnsc  •>{  diet.  : 

iCxaiQph*,  it  is  understood  tliat  tho  duu  tuid  proper  action  of  the  Ktomarh  and  \Wm:,\ 
id  othiir  f)i-gans  w»^ociiited  with  these,  de)keiidM  nu  u  regtdnr  supply  uf  wholnauw 

'•ftwd  ;  tliat,  sooner  f<  i><'-  •  Mvligfsnion  it-uita  ou  error  in  diet,  whethor  of  i|aantaty  or^ 
quality. 

Agun,  t]i"  l>qnrli<.nd  ijiiiuenoa  of  ponxfreah  air  is  prover' 
ia  moHt  obvious  in  (ho  young,  for  in  early  life  the  vital   !. 
npidl/  to  tUc  influeuoo  to  which  they  are  oxpoMd.    Tho  contrast  is  striking  enocgUj 
in  aspect  and  bodily  health  botwwa  those  who  pass  their  lives  in  clo«o)y'firottt 
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tovitt  oud  oUt«n  ia  the  coautry.  AhlKHij^h,  uo  duobt,  the  gn«ter  put  of  tii»  difiiw- 
Hw*  whiub  u  bi-re  liifivn  in  thu  iiwjoritj  in  tlao  to  the  <Ufl'ereiico  of  the  air ;  yol,  of 
couno,  il  is  compUoainJ  by  otlitT  mtluaiuiiuK  vtiich  tuast  Uao  b*  tJikcn  into  tcoouut. 
The  detcne  of  Uiitit  to  which  the  body  u  ItaijituaUy  L-xpo»ed  it.  u  alnadf  ob- 
»>'■  )'T-t  i8|>mb«,blT(<v)  uiucb  Mglccfiad.   Than  lliirv 

13     -  nttuenct)  of  occii|ution,  which,  in  innny  twwm.  is 

A  itiracU;  muchiproiu  oqo. 

As  a  {{im^Tttt  rul«\  the  arera^  mortaUtf  in  this  coniury  IncmKH  with  titr 
dtiuity  <jf  the  popuhttioa  Tlio  dnstli-nta  itom  coni«uaptif>n,  cyphoi  fercr,  anil 
childbirth  i>  far  hi^^t-T  in  citim  than  in  niral  dijrtricla.  l><iii)fity  of  popntation 
ittuaUjT  iippUea  poverty,  ui&ufficioitt  aud  uiiwholctumtj  fiio<l.  and  unbKaltby  work ; 
bat  tha  chtri  oonditictn  nanociate*!  witli  it  it  impurity  of  uir  from  ovvrcrowiUiiK,  waiit 
of  ctauiUuen,  and  imperfect  remot'al  of  pxcreta.  Of  courw  the  miachief  ia  moat 
•p(iw«DC  in  tbone  who  arc  most  BOacepcible.  No  one  oau  uveriook  the  iuflucnoe  of 
chan^  to  pum-  air  in  proinottnff  rtwovery  from  tn^rrtw  illaniK. 

Il  haa  been.  BaiU  that  it  is  hanlly  {loaBihlu  to  obstfrra  iepant«l;^  th(*  rlfii-t  r.t  <lrH 
omcyof  fr««h  Airniu]  dufici^ncy  uf  t<x«'rciat*,  oi  tlieaelwunoaaagaaanJly  uct  t^'h-it'iii-r. 
H  '  in,  in  i'<'fprviic^  to  l\w  fact  (bat  tho  diManacki^y  iiioideBtal 

bi  :J — '  uA  (atid  in  town  diiitrit't«a«  they  am  in  the  caoiitry,  ahnnnily 

ptaatToa  :  "There  ia  ou«  eircuiualiuicH  which  Hhowi  that  impure  air  b  tha  Ruxir 
nosisiu  agent  of  the  two— namdy,  thr  ^rmt  cotuparucive  mortality  in  towu4  of  chil- 
dnn  nodar  two  xcars  of  agv,  evf  n  although  Uipy  get  as  much  excrvisr  n»  their  txmr 
flf  fife  woold  allow  of  any  where." 

Tba  sspply  of  external  warmth,  or  the  prevontion  of  ondne  loat  of  It  from 

*tthin,  ill  a  rery  important  ctrcumstoncB  in  n'latiun  to  health  and  \-)gonr.     Wr 

kaira  aoeu  (hat  the  maiiit«naaoe  of  a  tolenbly  uniform  tumpemtnre  ia  on  raaantial 

miiilTti/ia  of  life,  and  tjiat  thU  U  afiVcted  by  an  MljttBtumnt  of  thu  oouditiuoa  niider 

neat  ia  produced  Ktid  carried  olT.     If  munj  i'<H.it|N«,  more  luia  to  ba  gananitetl. 

f  iBMoa  and  alimftt«>  ii  marked  in  thia  way.     Now,  aa  almuhr  notioad^ 

I  •>  can  reapnnd  m  the  call,  a«  the  yoaof;  aiul  active,  the  gmdual  Ion  of 

iboch  b«at  may,  and  often  dors,  provu  bcneticinl  by  promoting  change ;  but  in  the 

'."-'  lod  in  in£uit.^  oud  feeble  pentona,  atul  tn  thoM  who.  from  wliatpvor  cauae, 

i.m-d  from  i^.rtivo  oJtorctae,  tiK-  undue  low  of  beat  nmy  prove  very  diaaittroua. 

luw  M,    n<<  ^^V^y  ooncerued   iu   tlie    exce«tive    mortahty  at   the  extreme 

fvnodi  <d\iX.  :^'>verer  months  of  thi>  yonr.     But  tha  |coper  protaotaon  of  tlie 

kcdy  in  thu  raapact  by  n<ioquate  clothing  is  a  mutter  too  much  nefilfleted  by  many 
Hu  am  in  vigorous  health.  Man.  of  courae,  is  at  a  fp-eat  ant)  peculiar  diaadrantaga 
in  ns[«et  to  external  tempanituri'-  Animals  are  natunUly  clothed,  and  thoae  who 
lu^r  Dnt  reBortei'l  on  tho  subject  can  liardly  a{>prectate  the  protection  aflbrdetl  by  for 
uui  fieathwa.  Let  lu  take  the  iustoucu  of  n  very  sauill  birtl— ono  of  our  songstor»>- 
■^Brhg  ih«  ni^ht  of  a  Mvarv  winter.  The  temperature  which  anmnjnda  him  ia, 
ptdiBpi^  for  :  lurs  t<Mi  uT  twenty  drgn'^es  Ix'low  fn^^xin^  foint.     He  is  during 

^period  ^'    .  ivnt,  with  bis  head  tucked  under  a  wing,  a  tiny  lioll  of  fnttiota. 

^  tlMiniioaieter  wiiitin  him  would  refjiater  throuf^ont  th*^  night,  without  variation, 
^  t«Dpnatn«  of  fmm  105''  lo  110*  Fahr. :  tliat  ia,  fnnn  90"  to  LOO*"  above  Oie 
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•mroimduig  medinin,  and  the  little  creature  does  not  weigh  altc^ether  toore  than 
an  oonce.  Xliink,  on  the  one  hand,  vrhat  a  marvellous  heat-producing  morsel  this 
mmt  be ;  and,  on  the  other — with  the  utmost  allowance  for  this — what  a  powerful 
protection  against  escape  of  heat  must  be  afforded  by  these  few  grains  of  feathers ! 
Bat  man  is  naked,  and  needs,  at  least  nowadays,  artificial  covering  to  prevent  death 
fran  cold. 

Against,  however,  the  want  of  this  natural  means  of  defence,  man  is,  or  at  least 
ou^t  to  be,  by  virtue  of  his  superior  intelligence,  able  to  regulate  within  wide 
limits  the  conditions  under  which  he  lives  ;  to  bring  himself,  far  beyond  all  other 
creatures,  into  harmony  with  his  environments.  Tliis  he  may  accomplish,  in  largo 
measure,  by  the  wise  adjustment  of  the  conditions  of  supply  and  demand ;  for 
example,  in  the  amount  of  food  and  exerciee  in  relation  to  temperature,  or,  where 
these  fail,  in  artificial  warmth  from  without,  and  more  abundant  clothing.  But 
while  from  necessity  there  is  very  often  defect,  from  choice  there  is  too  often  exoeaa 
Many,  perhaps,  think  too  lightly  of  habitual  excess  of  food  from  the  notion  that 
what  is  not  required  will  not  be  used,  and  so,  at  the  worst,  it  will  prove  to  be  only 
an  i^reeable  form  of  waste  But,  to  say  nothing  again  of  the  undue  burden  of 
work  thus  thrown  on  the  oigans  of  digestion,  if  more  material  passes  into  the  blood 
than  the  system  can  appropriate  and  thoroughly  consume,  the  excess,  inoompletdy 
transformed,  must  linger  for  some  time  in  the  body  before  it  can  escape ;  and  the 
system,  thus  overcharged  with  these  products  of  imperfect  combustion,  is  prone  to 
fall  into  trouble  in  various  ways.  Qout,  perhaps,  in  some  of  its  various  forms,  with 
it«  long  train  of  troublesome  allies,  tells  of  tlio  furnace  overstocked  and  choked  with 
fuel ;  of  smoke  without  flame  ;  of  the  need  of  less  to  be  burnt  or  of  more  oxygen 
to  consuma 

The  necrasit^  of  exercise  to  the  preservation  of  health  is  allowed  by  everr  one, 
and  yet,  perhaps,  few  realise  the  importance  of  the  changes  it  involvea  Take,  for 
instaitce,  the  effect  of  muscular  exorcise  on  the  respiration.  In  ordinary  curcnm- 
stanoes  ot  rest,  a  man  draws  in  480  cubic  inches  of  air  per  minute ;  if  he  walha 
at  the  rate  of  four  miles  an  hour,  this  quantity  will  be  increased  five-fold,  so  as  to 
amount  to  3,400  cubic  inches  in  the  same  tim&  Or  to  put  it  in  another  way. 
It  was  found  by  experiments  that  a  man  at  rest  inspired  per  hour  27  cubic  feet  of 
air.  This  represents  the  absorption  of  416*8  grains  of  oxygen,  and  the  exhalatiaa 
of  G03  grains  of  carbonic  acid,  equal  to  1G4  grains  of  carbon.  But  during  exerciaev 
in  the  same  period,  he  inspirc<l  64*9  cubic  feet  of  air,  which  represent  the 
absoriition  of  1,829*6  grains  of  oxygen,  and  the  exhalation  of  3,501  grains  of 
oai-l>unio  acid,  equal  to  682  grains  of  carbon.  From  these,  and  similar  calcnlatkni^ 
it  would  Hoem  tliat  fair  exertion  for  t<>n  hours  a  day  would  increase  the  eliminataOB 
of  cat*bon  in  twenty-fours  by  almut  one-third  over  the  amount  in  the  same  time 
during  n«t.  It  is  highly  ptYtliahle  that  this  large  formation  of  carbonic  acid  takes 
phuii  cliinfly  in  tlte  nmitt'les.  But  tho  quantity  of  airbon  excreted  is  so  great,  and 
ill  such  cxMHM  ovrr  the  nitrogen,  that  it  cannot  ho  accounted  for  by  the  destmction 
of  thi)  priifHir  sulmtAiii'o  of  muscular  tissue  only.  Either  fat  or  some  odier  nan- 
nitrogriioui  Uidy  riuh  in  cnrlion  which  is  present  in  the  muscles  must  be  conBnmed 
by  tht*ir  action. 


ADVANTAQSS    OF   ACTIVM   RXSBCI8B.  8S 

Certain  ralea  foUov  on  this  £act.  Duriug  exerciae,  the  action  of  Uu:  luugs 
sliould  be  thnvughly  free.  No  impedijueut  should  be  otlerad  to  the  full  pUy  of 
die  chest  hj  dress  or  any  other  means.  And  it  is  obvious  that  the  increase  of  loss 
demands  an  increase  of  supply  in  the  fonn  of  proper  food  and  fresh  air. 

Again,  as  every  one  knows,  active  exercise  increases  the  force  and  frequency 
of  the  heart's  action  i  but  it  should  be  observed  that  such  excitement  is  followed 
by  a  period  of  corresponding  depreaaiou.  The  character  of  the  heart's  action  is 
pohaps  the  best,  certainly  the  most  readily  applied,  test  of  the  effect  of  exercise. 
Increase  of  force  and  frequency  of  the  beats  is  necessary  and  natural,  and  while 
the  heart  acta  regularly  and  equably  there  is  no  sign  of  harm.  But  irregularity  or 
inequality  of  action  means  over-taxation ;  and  on  any  evidence  of  this,  such  exercise 
should  be  discontinued. 

Evety  one  knows,  too,  that  exercise  promotes  the  action  of  the  skin.  Tlie 
soz&ce  becomes  reddened  from  tuigescence  of  the  vessels,  an<l  perspiration  ia 
ffreatly  increased.  Water,  as  we  have  seen,  escapes  from  the  body  by  the 
kidneys,  skin,  and  luuga.  During  rest  fax  more  is  lost  by  the  former  than  by 
the  two  latter  means  together.  But  during  exercise  not  only  is  the  total  amount 
veij  largely  increased,  bnt  the  proportion  in  which  it  passes  off  by  the  different 
diaunela  is  reversed.  More  now  passes  off  by  the  skin  and  lungs  together  than  by 
the  kidneya 

Hie  evaporation  of  this  water,  then,  from  the  sur&co  reduce*  and  regulates  the 
temperature,  which  otherwise,  owing  to  the  increase  of  combustion,  would  become 
excessive.  Hence  the  danger  of  chill  from  thin  cuuse  is  not  during  tiio  period  of 
active  exercise,  for  the  rapid  loss  is  then  com[>euiiated  by  extraordinaty  supply, 
bat  the  risk  arises  when  exertion  is  over.  The  excessive  loss  by  ovaporatiou  still 
for  awhile  continues,  and  now  not  only  is  there  no  additioiml  supply,  but  -a  period 
of  slight  and  temporary  depression  succeeds  the  excitement.  Hence,  the  heat  of 
the  body  rapidly  declines.  The  surface,  which  luay  liave  l>et;n  exjrased  with 
impunity  while  exertion  was  continued,  must  now  be  adequately  covered  to 
protect  it  from  undue  loss. 

Sir  Thomas  Watson  puts  this  very  prettily.  He  says :  "  By  attending  to  the 
inndples  now  laid  down,  you  will  be  enabled  to  furnish  those  whom  it  may  be 
joor  business  to  advise  with  many  useful  suggestions,  and  to  caution  them  against 
common  mistakes ;  mistakes  which  have  had  their  origin  in  the  unqualified  credit 
^ven  to  the  maxim,  that  sudden  vicissitudes  of  external  temperature,  and  exposure 
to  cold  while  the  body  is  hot,  are  dangerous  ;  whereas,  these  things  are  dangerous 
iinder  certain  circumstances  only.  Thus,  you  may  tell  the  sportsmen  that  wet  feet  or 
a  wet  akin  need  cause  him  no  apprehension,  so  that  ho  continues  in  active  exercise, 
ud  changes  his  clothes,  and  avoids  all  further  application  of  cold,  as  soon  as  his 
exercise  ends.  You  may  admonish  Uie  bather  that  after  walking  on  a  hot  day  to 
tlie  river's  side,  he  had  better  not  wait  to  cool  himself  a  little  before  he  plunges 
into  the  stream ;  and  in  like  manner  you  may  venture  to  counsel  the  young  lady 
*bo  has  heated  herself  with  dancing,  not  to  linger  in  the  entrance-hall  till  the 
glow  hag  somewhat  subsided,  but  to  make  the  best  of  her  way  to  her  carriage,  and 
tbeace  to  her  bed  ;  and  you  may  tell  your  male  friends  who  happen  to  be  similarly 
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cireimutuioed  that  the  best  thing  thej  can  do  is  to  vmlk  briskly  borne  in  their 
great-ooats.  Hie  nudn  points  to  be  remembered  are  that  tiie  heat  which  is 
pretematnrally  accumnlated  hj  exercise  is  held  iridi  little  t^iacitj,  is  dissipated  by 
jvofnse  perspiration,  and  is  speedily  lost  when  to  this  penpizmtion  is  added  a  state 
of  rest  after  fotigne ;  and  that,  in  these  circamstanoea,  the  amplication  of  cold  is 
most  apt  to  be  prejudicial." 

In  connection  with  this  excessive  perspiration,  it  is  piobable  that  the  moscIeB 
lose  wat«r  during  exercise.  For  when  water  is  taken  to  allay  the  thirst  after 
exertion,  it  does  not  pass  off  as  usual  by  the  kidneys  or  the  skin,  and  it  produces 
no  apparent  effect,  aldiough  the  quantity  taken  is  sometimes  more  than  sufficient 
to  compensate  the  loss  of  weight  due  to  exercise.  It  has  been  rendered  hi^y 
probable  that  much  of  this  water  passes  into  the  substance  of  muscle. 

It  is  not  practicable  to  determine  the  actual  amount  of  exercise  which,  in  order 
to  maintain  the  health,  should  be  taken  by  a  healthy  adult  person,  for  of  course 
there  are  manr  cinnimstancee,  such  as  the  constitutitm  and  habits  of  life  in  otiier 
respects,  varying  widely  in  different  cases,  to  be  taken  into  considotitiou ;  bat 
there  are  some  facts  which  may  assist-  us  in  attempting  to  answer  the  question. 

He  Bererend  Professor  Haughton  has  calculated  that  walking  on  a  level 
sor&ce  is  eqnx\iilent  to  raising  ^^th  part  of  the  weight  of  the  body  throu^  the 
distance  walked.  It  is  easy  to  change  this  formula  into  one  showing  the  wei^t 
raised  one  foot.  **  Using  this."  says  Professor  P&rkes,  *'and  assuming  a  man  to  weof^ 
with  his  clothes,  150  lbs.,  it  would  follow  that  walking  one  mile  would  be  equal  to 
lifting  17-67  tons  one  foot."  "  Looking  at  this  result,'*  he  continues,  "  considering 
that  the  most  healthy  life  is  that  of  a  man  engaged  in  mannal  labour  in  the  free  air, 
and  that  the  daOy  work  will  probably  average  from  250  to  350  tons  lifted  one 
foot,  we  can  perhaps  say,  as  an  approximati't'e.  that  every  healthy  man  ou^t, 
if  posable,  to  take  a  daily  amount  of  exercise  in  some  way  which  shall  not  be 
less  than  150  tons  lifted  one  foot.  This,  amount  is  equivalent  to  a  walk  of  about 
nine  miles ;  but  then,  as  there  is  much  exertion  taken  in  the  ordinary  busineaa  of 
life,  this  amount  may  be  in  many  cases  reduced.^ 

Athletic  exercises  have  always  been  in  &^'our  with  nations  distinguished  bj 
military  success,  and  so  &r  as  robust  health  and  physical  vigour  are  concerned 
the  means  fully  answer  to  the  end.  By  a  well-devised  system  of  gymnastics,  tlie 
most  thorough  exercise  of  erery  set  of  muscles  in  the  body  may  be  secured.  And 
such  education  of  the  muscles  will  imply  not  only  increase  of  actual  strength, 
but  greater  rapidity  and  versatility  of  action  :  more  adroitness  of  movement ;  more 
i^in  in  the  combination  of  forces.  "Hie  chief  evil  <d  gymnastics,  even  in  relation  to 
their  end,  is  that  th^  are  apt  to  be  excessive  while  they  last,  and  so  may  not  only 
frustrate  their  chief  purpose,  but  produce  positive  mischief :  and  that  when  not 
duly  sust'uned  and  persevered  in.  they  are  likely  to  be  sticceotled  by  periods  at 
idleness  in  which  any  temporary  good  that  may  have  been  accomplished  is 
altogether  undone. 

The  amount  of  exercise  necessary-  for  fair  health  is  far  short  of  that  which 
may  be  accomplished  within  the  limits  of  health.  Hence,  many  pursuits  which 
vary  widely  in  the  degree  of  exertion  they  entail,  nevertheless  fulfil  the  condition 


Kixttctst:  oy  laivn  axd  body. 


of  halihcf  exraeiMu     And  if  a  nivi's  orditury  ooott|«tson  ««oiu*>  ftn  aiiw]uatfi 
laMial,  bi-  '  vsaM  tinfr  by  troubling  himwlf  any  furth«r  witli  iImi  matMr. 

_|htt  vhil*.   ■      M  too  modi  lime  in  often  wuted  is  ihu  wmr,  wcimUirT  habita 

ocoaivLtion  which  kaop  a  otan  maoh  within  doora  will  coat  in  taxation  on 
beBlili  UMB  than  tnmit  mnn  can  AfTripcl  to  pay.  For  nM  uuly  in  tlierv  much 
raioctian  of  phystoal  Btzvngtii,  wliioh  uay  bo  a  amaJl  matb-r.  but  imporfMrt  tiame 
diaagai.  and  Cho  TiDda«*  accDmnlatioD  of  their  proHucU  too  ofLtiD  lead  to 
flillafWmiii  n  lA  a  f^*e  kiuil,  ami  iaterfrrf  not  nrr^ly  with  th*  onjoympnt, 
but  also  whh  the  nwfalnMa,  of  lilr.  TW  braifw  l-coiura  ■fMilciJ,  and  the 
irr'  vhirh  niptiapdat  cbarrAilaeN  ve«y  often  telU  of  too  much  arie  add  in 

til. 

"Xhr  mode  of  lifi%  or  wtuit  Ih  ntore  jiUfiularly  nndL^ntixid  a>  the  halih  of 
an  --  ' --  '  :'tl,  ba«  KTvat  influ«ucc  nn  iho  bmlth  and  dumiioii  of  life,  Ko  dunbi 
tL  :!-st  and  lament  emr  in  thi*  res)H.>ct  is  in  the  wont  of  dur^  and  |wpv 

j^iBrtfgrTiT  of  «xerci»f  and  r««t  The  maintenance  of  a  healthy  pmportaaii  bf^cweeA 
aiBiciw  end  mat  is,  no  doubt,  the  oxoaption  to  the  mlA.  Eacmaa*  ia  a  neceaaaiy 
tmditton  of  health,  and  the  beit  form  of  it  i*  to  ba  found  in  MMna  aaafnl  and 
saigwua]  occopation.     80  far  ax  '         '     'loa  for  f{c»  '  :<•>  whole  it'  )« 

OBMMmd,  U  diould  boof  eitch  r,,  ^'ivnaafio^i  iiortinti,  a.  ly 

M»d  nrntai  functions  oiul  fwrolttM.  Now,  exermoe  or  ocou|«tiaa,  or  work*  n  Hraia- 
tioMK  exoesnre  ;  it  inrolvm  too  nuch  of  wear  and  tear,  and  allowa  only  of  inadrqnat* 
pPOOdM  for  n^Lomtion  aod  ranewoL.  Bomrtimos,  and  more  Croqnently  it  i*  not 
ion  to  the  varirtuv  noeda  of  ihe  cyateuL  The  tnind  may  be  unduly  taxed. 
tfody  grtx  noUiing  Kite  pfoper  eanriat*.  More  oommonly,  pnitapn,  tlw 
udnd  ia  nllowrd  to  lie  iollow  while  ntuacnlnr  labour  i«  orerdone.  One  ia  fomUiar 
vith  liutaDcea  where,  aftor  a  day  of  gnat  nnatal  axartion  and  fiitigoe,  the  muacdta 
■re  KtJtl  oaoomfortAbly  irritaMn  fnnn  want  of  uwrdae ;  bnc  onn  in  for  nwrt 
Awiiiar  with  caMw  in  which,  with  daily  fatigna  £rom  ntuunilar  exUauattun,  tlie 
'•"■^'n\  fkraltiee  ftrwIaaJly  grow  vvry  maty  from  want  of  use.  Heuct*.  the 
-rbbl  Ktnpidity  of  the  athlctcL" 

It  tlie  temi  "oxenns''  ■    '»«ed  to 

r-J«r,ii  ,  Pat  cultivation  !->  m  ono 

(iinvtion  may  ba,  and  often  io,  at  the  espenK  of  it  in  another.     No  donbt  nuaL-nitr 
»i^(Ttion  i/iv  '  r-ortant  conaetjur-Docs  bt^-oad  thoea  io  the  muoolce  tbemailvae. 

■«<^li  M  itK  <>n  Ibe  fomiatiun  and  'leitniotioa  of  t\\f  blood,  na  ehown  in 

'*'-i-t  OB  UtK  uircuiaLji-<n.  n^ptration,  and  tkfifictite  ;  but.  withni.  ibr-  nobler  port** 
1^  iiaon  and  its  functions,  tln^  utvutal  favnltieA-^may  suffer  lerrihly  from  wuit  cf 
tu^    Jitm  9ama  in  eorparn  tatto  ha«  Itfcoine  too  »pt  an  excnH<  for  tlir  cultivation 

I   lo  find  iiistab«<«  of  total  exoem,  Knd  Muy  to  find 

'Ui,-_x  „i  partial  wxchk,  thn  fcn»A  e^iJ  i»  far  more  frequent  uzul   pn«aine  in  the  vippo- 

"  -        li  the  won!  uf  aiUi|uaLo  and  iKHilthy  exerciw^  of  lioth  body  and  mind. 

.!)  Kitflen  frc'Tii  excveoiie  manual  or  mental  Inlnnir,  ouny  ■ufi'cr  fivM 

' '  U  ili>»  may  wrmn  to  U-  on  rxogKerain]  ev'  '  Ite 

..-   ,  ...1..,  .:  ...u.. .,  ii  M  iutpracticnble  tuobtamcxicifiuca:  loi- 
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laUoik  Hieru  is  a  wid»  ditferenoe  in  the  fomi  of  idlciuuts  of  different  cIbxmr  ;  azid  It 
itL,  o£  i-ourse,  VQTy  important  to  distinguish  between  the  simple  absence  of  occnpation 
and  vicious  indulgvncivL  AiuoiiK>^t  what  aro  called  the  labouriu^  olaaocft,  it  in  vktj 
seMoin  indeed  that  tho  hroJth  can  suffer  from  hick  of  l>o(hly  oxercifie.  Tho  sixe  and 
donditlon  of  tho  muiicles,  and  tlie  manual  Hcrnngtb  of  tha  labonring  man,  t«U 
phiiniy  miough  of  thu  henuticial  effect  of  n*giilar  action  on  the  iitrangth  and  rigour 
of  an  organ.  But  hc-rf,  utpocially  in  rural  districts,  the  mental  (acultiv-s  are  too 
uftou  allovri.'d  to  degenerate  by  disuHe.  In  too  many  caaes,  the  want  of  appropriatv 
oxercise  13  shovrn  in  the  slownem  and  difficulty  with  which  thoy  work.  In  titom 
whoBc  aodol  state  absolrefi  them  from  the  need  of  manual  laliour  in  ordfr  to  obtain 
what  ia  necetwar)'  to  life,  too  often  both  mind  and  Iwtiy  suAVt  from  wont  of  ext^rciae  ; 
but  more  frequently  the  mind  than  the  body.  If,  by  sufficient  exerctse  for  healtii 
is  to  be  understood  that  amount  of  it  wkidi  enables  the  mind  and  body  to  escape 
positLve  miitchicf  or  obvioos  defect,  the  wont  of  it  is  still  not  unfreqaenUy 
witni^ssoil ;  but,  if  by  adequate  exerciw  be  understood  Huch  use  as  will  raiat*  (!>« 
functions  and  faculties  to  their  highest  degree  of  efficiency,  then  indeed  it  must  be 
allowed  to  be  vary  exceptional  in  its  eflbcta. 

The  phrase  "practice  makoi  perfect"  is  on  the  lips  of  every  one,  yet  petrhap* 
Tery  few  appreciate  the  fact.  Extraordinary  foata  of  body  and  mind  are  presentMl 
to  our  notitt!,  and,  whatever  original  ejidowmenta  may  lie  involved  in  the  perform- 
ance, such  endowmentH,  witliout  sedulous  cultivation,  could  never  ha>*e  approached 
such  resulta.  But,  short  of  feats  that  startle  ua,  every  one  by  practice,  it  need 
hardly  be  aaid,  Icarus  to  do  what  he  could  not  do  bcfort-  ;  and  not  only  this,  but  far 
note  commonly  learon  to  do  better  wiiat  be  did  before  ;  learns  to  work  up  to  any 
given  roBuH  more  easily,  with  lest  effort^  and  therefore  with  less  fatigue.  Tliit 
should  be  nnderstood.  The  sense  of  fatigue  or  exhaustion  ir  by  no  means  alwaya  in 
proportion  to  tho  amount  of  actual  work,  whether  in  qmiutity  or  quality.  Even 
-with  persons  of  equal  natural  eudowmenbi,  practice  niukes  this  great  difference :  it 
renders  any  kind  of  given  work  less  arduous.  What  ib  done  habitually  ia  done  at 
less  cost ;  BO  by  practice  expense  is  saved. 

This  may  be  put  in  another  way.  Wp  f^row  tire«l  soonest  of  that  kind  of  work 
whicii  roquiroe  the  greatest  effort  of  tlie  will  for  its  performanre.  In  proportion  as 
it  can  be  done  without  consciotu  efibrt,  it  can  \»  done  upon  easier  terms.  There  ia 
oartoinly  a  very  direct  irlation  Ijetwern  the  activity  of  the  will  and  consequent 
exhaustion.  This  in  the  relation  of  the  will  to  uiu«cular  action  is  very  obvious. 
In  tryiu-{  to  execute  certain  niovementii  which  involve  a  complex  combination  nf 
muiicles — as,  for  instaiwe,  in  learning  to  play  on  the  piano  or  violin — bo  long  as  thwe 
actions  are  strange  and  difficult,  so  long  as  they  require  a  constant  effort  of  (he 
will  or  direction  of  the  attention,  so  long  we  tuxm  become  tirod  and  tlte  inusdea 
ache  ;  but  as  by  practice  wo  li*ru  to  use  and  combine  the  muscle*  in  n  certain  way 
with  gnsiter  facility,  so  do  we  become  able  to  employ  them  for  a  longer  period 
withou'.  t'xhauKtinn.  This  improvement  may  be  partially  due  to  greater  strength 
in  the  inuitclcs  IheinKelvcH  from  exercise,  but  that  this  is  not  the  chief  factor  in  the 
rOBuli  is  proveal  by  more  than  one  facL  lite  same  mtiHcles  ai'e  not  fntind  e<|Uidly 
ospsble  of  sustained  labour  in  any  other  direction.     When  the  aroomplishment  of 
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plqiQg  is  once  «Uujmk1,  it  mny  be  laid  nsido  (or  yoan  And  Uien  I'esuinwl  with  far 
km  anup  of  fiuigon  tiian  at  tint.     In  n^  miuolM  of  an  untaugbi 

famJ  viU  luiTe  no  chance  n^uui  Lbv  wilful  mwidiaii. 

But  ibis  ttflvct  el  th*  ttXartion  of  tbe  viU  uu  the  suiiav  o(  fati^^uo  has  &r  iafHW 

iiini«>.     Certain  movumaot*  am  habjtoally  pcrfvnuod  witbiiut  the  inUrvciitioit  oC 

du  will,  ur  eveit  of  cooKtuuiuuHui,  but  whicb,  nevr^rtboU^M,  may  involve  coitftcmuft- 

ma^   afkd    may   iM%    within    Umita,  oonLroUiNJ   by  Uie    witl,  ua  the  inoveuicitUi  of 

naptration.     Fiyma  tiiu  pioiod  of  birUi  Uiny  an  of  Uiiii  chanct«r.     but  tiirrc  arc 

dUucr  kiitda  of  movvoaenl  wUiuIi.  althouj;^  not  of  this  cliaracter  at  the  uaCu<t, 

0OuliiaUy  aa)uijw  it  hy  pnuxioo  or  habit  in   the  course  of  tiiim ;    suoh   are  tho 

Borcnenta   involivd  in  walking.     A.  child  haa  to  laam  how  to  walk  ;  at  finit, 

OMuidatmbU)  (HIbrt  is  GUgaf{Mj  in  Oxe  atleoipt ;   the  attention  maiit  he  ooniitantly 

gJTVD  to  tJi<^  act ;  tho  will  lutut  h«  Mctive  to  diract  and  cookroL     Bui  iu  the  courso 

d  time  the  comhiuattou  or  coordination  of  particular  mmela*  to  a  definite  |nii-poac 

beoooMB  aaaicr.     Tboy  fiill  into  their  proper  action  with  Icm  vffbrt ;  tito  will  iie«iU 

tot  to  be  eo  much  on  the  oltrt     By  and  bye.  the  Attention  may  lie  withdrawn  from 

the  act  altogether,  and  othdrwian  nnga^od  wjthmtc  any  interruption  to  it     Then 

it  ii  no  longer,  strictly  ^^aiiking,  voluntary ;  and  the  conaeqnent  leme  of  ^tigne  U 

nnnoTod    liackward   to  on    iiitinitoiy   Ki^vter  diatauce,     Thia  becomoi  a  itrikiag 

iUoatrmtioo  of  the  foroe  of  Itabit,  and  of  tti*^  tnitli  that  uao  ii  Hcoond  nataro.     Tb* 

moremenU  iavolriKl  in  the  iinuLioa  of  playing  on  a  miwioal  iiuitraroent,  aa  in  the 

jnatancga  abaady  rvferrwl  to,  iMdong  to  the  aame  elaaa.     A  ikilful  iMrformer  may 

{day  Tcry^  corrv*ctly  and  brilliantly  on  tho  piano,  and  yrt  dttrinv  tlx*  whole  periml 

lay  carrif  on  an  animated  and  abaorbing  oonveraation.     It  ta  aomeUmm  mid,  and, 

(n^Mhly.  tho  expriMiuoQ  is  not  very  vide  of  the  mark,  that  in  atioh  a  caaa  the 

pfrfwiPTT  phiyv  inatinctively.     The  ivlation  of  habit  to  inittinct  ia  a  curious  and 

■0Bitive  onsL     What  are  called  oouii/-ujtMl  habita  appear  lo  be  very  vloaely  allied 

to  fed*  which  arc  purely  inatiiiotiTe.     lit  acta  jiroparly  instinotiro,  than   m  thn 

ohrimB  adaptation   of   means  to  «nda,  btit   without  the   neoaanary  int«rventian 

of  ideas  or  of  any  edbrt  of  the  wilL     Acta  of  this  kind,  neTerfclwleaa,  vary  widely 

iatha  degree  to  which  tiieae  cooditioua  arc  fuldlleil,  and  in  other  waya     Some  ar« 

purely  inaliuciivo  from  the  £rat,  and  from  these,  through  othen,  w«  nay  pftfli 

It  any   abrupt  tnoaitioQ   to  oonfinued  habita,     And  in  thia  view  it  ia  a 

i  i<  acta  may  lia%'ft  ariaen  out  of  confirmed  habitat 
."iia. 

And.  luniiertnotv,  it  may  iw  reniai-kod  that  what  ia  tnio  of  tli'*  will,  in  n^lation 
*n  tseacahu-  action,  b  true  fif  it  alao  in  relation  to  tho  intellectual  powers,  Man 
^  iltttinguiahrtl  from  tbo  h^cst  animals  not  only  by  the  auperiori^  of  his 
i&tsl%eaoe,  Imt  nUn  liy  tho  [lower  ol  his  wiU  over  hia  intellectual  faoohitt.  In 
■111,110  doubt,  the  will,  in  thia  relation,  ia  singularly  dominant ;  but  among  «mi 
tWa  ta  a  very  wide  difff^rooon  in  the  dngrro  to  which  it  ia  luprmno.  Tim  qoaatity 
w>d  i^uality  of  i  "  :  il  work  which  b  done  la  largely  due  to  the  degree  of 
'''^uitiiwsit  oi  .'uctual  laoultiai;   but  it  ia  alao  largrly  due,  no  doulrfs 

^■tnoigth  of  wilt      llie  power  nf  forcing  ona'it  Kflf  to  work  at  a  particular  tim*, 
^  tt  t  fMrticular  oabjact,  in  i^te  of  ijowerful  tetnptatioos  to  other  purtuita — 


th*'  powBr  of  Hbfttraction  and  of  concontroUon  of  tLought  in  vpiie  of  UistUt-bing 
iuflB«iic«ii  from  without — may  he  tnkvu  in  illuatrntion  of  the  power  of  the  will 
m  governing  the  opcmtions  of  the  tniml.  lint  here,  lijgain,  lite  eifort  involv«ft 
fotig\te.  Who  Hoes  not  nmlorstand  tliiJi  t  Work  wliicb  is  done  h«uiily  is  done 
vf^rr  Munly :  wlirn  vf«  work  bocaaii«  -we  nmnot  lielp  it  wo  know  no  exhaiistioiL 
But  liow  Boon  «io  wo  grow  tired  frf  work  wlitcb  is  not  afreeadle,  whic^li  we  do  only 
nmJcr  nhi-or  oompuUion  of  the  \vi\\ '.  And  aa  tbo  Mnae  of  effort  is  very.  cIootJjt 
linkvd  wiili  tlic  Knse  of  (>xhAtiation«  such  irork  is  very  seldom  a  miui'a  lK«t 
or  higbcst.  Tot  in  this  ewe  also  the  forco  of  liabii  is  very  great  No  doubt 
in  certain  directioilB  very  much  of  the  best  and  highest  work  is  done  midvi-  impnlMS 
lit  inc^'ular  tiim-H,  and  in  im'fjular  ways.  In  the  tield  of  th<?  inmyinatifiu,  [K-rhajw, 
very  much  work  is  thns  produced.  Yet  even  hore  there  is  much  of  exaggermiaoQ 
nnd  Belf-doecrptioii.  Bat  in  wi-ii-k  which  involves  a  larger  ootnbiiMtion  of  int^Dectnal 
iwwer*,  the  Importance  of  pretiotm  training  by  praoticp,  of  mental  ilitKti]>tiiM>,  is 
pornnimuit.  I'larw  a  Fuhtle  e]iiesticin  of  loicjic  befom  two  inindB  ;  one,  originally 
and  otherwise  tlie  mora  powerful,  l-ut  iinaccuatomwi  to  such  work,  outnuned 
in  exact  methods  of  tboiiglit;  tie  other  of  inferior  calibre,  and  yet  in  the  habi(of 
cl<j«  rpA-soninp.  How  can  Uie  different  of  fmhuII  ^k*  expIainwH  This  quoatioii 
lies  f^  rather  oii(»lit  to  He,  nt  the  root  of  all  nysti'ms  of  e<lucation.  In  every 
kind  of  education,  properly  ih>  ealled,  the  A»|nisiHon  of  fcnowlwlge  i*  a  p^mt 
|nirpo*e  ;  Irat-  a  far  giTati»r  purpoHe  lies  in  devela|tmont  :uid  training ;  in  drilling  f<nr 
tonililned  an«l  ctnjcenlrated  action ;  in  a  wui"d,  for  skilful  nsc. 

ThuR.  then,  by  habits  work  in  made  easier.  By  practito.  the  sense  of  effbrfr  is 
gradually  loflt,  and  ron.seqafntJy  the  ReriNe  of  fatigue ;  bo  that,  by  this  cueuiA.  ft 
comes  Uf  paaa  that,  within  the  rango  of  healthy  exerdae,  tnore  work  can  be  don&  ID 
what  i9  fiktilorl  labour,  this  has  U>bi>  considered.  The  work  is  not  only  lictto^r  done, 
but  in  any  given  time  much  more  of  it  fan  l>e  done.  To  the  qaevtions — How  mix^ 
work  ought  to  Iw  dnnel — how  little  will  ttutfioefor  the  puqiose  of  ht-alLhy  excrcnrt — 
it  ig,  of  course,  from  the  very  nature  of  the  cane,  impoiuiible  to  give  a  preeiiw  attswer- 
A  great  deal  must  depend  on  the  eflect  of  exerciae  in  any  particular  caw  :  on  the 
natural  strength  and  power  of  enduranc — <m  energy  ;  and  a  great  ■  nd 

ftlwi  on  the  mte  of  repiirdnring  the  period  of  rest   There  is  nmdi 'i:  ■••n 

indlvtdnaJK  in  tJiia  nwpeot,  and  this  is  markod  most  plainly  in  the  amount  of  «Iee|> 
whic^i  is  required.  This  l>y  no  mimns  corre^iKind-H  with  th«>  amount  taken,  vhi<h  b 
nsiially  far  in  rxccn  of  what  is  actually  noi'^led.  Here  again,  ttK>,  habit  comes  power- 
^l^y  intn  play.  In  fact,  it  would  W  difficult  to  find  a  m*»re  mgnal  instance  of  the 
fnroc  of  haliit  ihon  in  the  jtortion  of  time  pnagrd  by  ilitTcrent  individuals  in  deep. 
The-  need  here  iw  largely  regulatc^il  Ity  Imbit  But,  putting  this  consideration  aaide. 
the  timount   of  sleep  naturally  refjninvl  \-riric«  widely  ill  ■!■  v-pnwna      This  is 

^due,  m  port,  to  tlie  varying  dcj^n-s  <>f  iirtivity  of  th"  vim  \     Tlixxs,  although 

in»  are  most  acti^■e  in  tlie  young,  the  young  require  much  sleep,  bi-cause  the  mpM 
it^  of  n>{ia)r  during  that  period  is  met  by  the  i»pid  rate  of  woattT  daring  tlte  ilar. 
Both  by  Hay  and  night  the  changes  are  then  m06t  active.      The  aged  also  nyitwr 
ntnoh  sleeit,  Tieottisn,  although  thctv  is  compfinUi\-ely  little  waste  during  the  day,  the 
profew  of,  repair  is  slow  too;    At  boOi  (rvtn-int-s  of  Jife,  long  periods  of  ^«^  •»  it- 
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qoxnd,  bat  on  €>ppo«it«  aoodlitimu.    Kor,  obntrvv  tlui  diftwow  hnw  in  th*  intanaitj 
of  flWp.    Conpiuv  Ui-  n  broken  iilambon  of  tlw  agc-i  S'^  iteKp. 

long  alMp  throuj^ui  iL-cbikL    Mitrk,  too,  the  (iirch<  ^  .    Dmp 

««  Um  akop  ol  childhood  im,  Ui«  vtt*l  (um:tion>  An*  uiil  vtry  aotivo,  anU  tlw  MsUiiMd 
ri^pvir  of  the  heart  is  vliowii  in  thv  nuldy  Up*  oiid  glowing  chMtk*.  In  Ui«  mgod^ 
vlth  li^ht«r  «lM^p,  tiw  dttgging  circaljttiou  t«  obvioiu  iti  the  i»lliil  luitl  khrunkai 
Ttie  <.-oiitn8t  drawn  by  Shellejr,  in  ih«  opmiing  stuua  of  t^tfrn  Miih. 
Uiv  Ba{Wot  uf  Kloep  and  dnUh,  in  true  only  <rf  chikDModl  Aa  a  nil«>.  it  may 
hm  aa*d  tiiat  Ib^  dumtion  of  akrp  kIioqIiI  bv  invMatly  aa  iu  dapUu  Th<<ap  who  »h«*fj 
uksA  Miia4l7  get  inon  ffood  out  of  it  in  any  givan  timcv  ukI  in  UiJa  W'l-  >« 

virwd  •■  tiw  oorroUttTP  of  flxereiae.     Ij^t  limp  corraBponda  to  lani;  <  >^^ 

■ooikd  ikep  to  vi^ifcrous  eanrtaoo.  Bat  harvi,  aa  olacwherv,  bad  habcta  come  mU>  play. 
Slaep  i«  often  Wok«n  and  imnaliafactory  bwmiiaB  it  i»  excmiive.  Wbtm  the  natural 
wanta  of  the  Rjatem  have  been  mpptied,  and  litap  ia  afcll}  aought,  it  ^U.  and  irat* 
tBaaacM  and  discocniort  are  a)>t  Ui  Mtperrene.  Tbia  rvbilion  nf  iilf^'p  <•>  futi^nt*-,  of 
npair  to  waste,  ia  Hbown  in  ttio  diffV-rrtnt  df^grvM  of  nlfK'p  in  tbo  firnl  un<l  Uat  lunm 
D<^  it.  Peraona  in  h<:atth,  and  irrw  from  infitwAcM  which  oppoae  nwt,  aa  a  mU*,  ainp 
taoat  aoondly  ai  flnfe,and  atiUtleep  paHsotly  tkrough  tbn  nijEfht,  Kut  toa-^x  'ng 

tba  ikap  baovmas  iiUi^iter.    Thff  «rt>  moat  aaaily  avaJtooKL,  tintl,  if  rou-  ■  >  tid 

ii  4iiSraU  or  in){Manbl«  to  Inll  naliwp  aoain.    Thb  Ricaiu  thai  tbe  waoC  »prr««r«l 
L^f  •!«•{>  undar  natiual  and  hoaltfay  ooiiditiona  ii  aappUiML 

^^K  Mnch  iatetnaCtOD  oi  an  important  kind  is  to  bu  d^rirod  from  a  knowbNlgv  of 
^^■ka  hafait  of  a  man  in  rcaprrt  to  aloDp.  Tfap  popular  riow  which  conniM-tJi  wand 
^Hbrp  and  a  fcood  appetatv  with  health  is  foimdad  on  eatabludM^d  prineipln  of 
^^bysidloKy.  It  means  not  oujy  that  tiw  supjily  Is  ai|ual  to  the  d«manil.  but  tlial 
^^■k  rttnand  is  silfficietit  for  tii«>  |irnKfii-ritr  of  the  body.  It  maans  that  ooiksnmptioh 
^Hvai  boeo  sttlBcifntly  aotivn,  and  that  Lh«UT  ts  also  the  uiatcrhal  and  pmoesa  ol 
riBtfwaL  Aa  a  rale,  no  donln.  iho  iarffott  amount  uf  the  best  work  in  lUr  U  donr 
by  than  who  can  al««p  wull  Kor  to  a  hoahhy  wan  is  any  amount  of  work, 
pihaps,  iiqnrmis  wbioli  i«  folkiwad  by  *  d«a  amount  of  animd  sI«^k  Hanv 
vnabuaaa  pmvails  hnt,  M<mta]  Inhnitr  and  th^  waar  and  tfar  of  niitcl  nn*  too 
4ftaipnt  topstiuT.  Steady,  haril  work,  which  vngagtHi  in  tol4«rahly  6iir  pm|Kirtioii 
the  mental  fiscnltifn,  ia  one  tiling  ;  thp  i-ffloct  of  worry  and  anxioty,  In  tlM^r  maniloJd 
loott,  ii  q«H*  anotliar.  No  doabi,  thf  two  coaditiooa  ara  v«  r .  '  i  '  :  K-d,  ami 
■  Mtiaal lifb  »aM  nnm— liJy  hv  so  ;  but^  nevertlielras,  Uwir  i  Ixarin^' 

dalilBand  bMdth,  mast  l«  di»tinieiiishcrL     Ho  long  aa  the  wurk  which  n  mnn  diNS  is 
"^rmlal  to  him  and  fairly  BuureaKful  in  it*  rfwult.  or  wo  loi^  aa  it  is  not  uvt-rbiirtitmeil 
'!  -araaadaaiiMy,  intrrfrringwitli  his  r<>posi>  and  apprtito.  ifecanscarrtlT;  pirhapa, 
l-hynok^pcal  smaa,  bs  too  hani  for  litni.      Atid  hfv  '"«t 

'  o'  matter.     Bacpiinr  into  a  men's  bnbita,  tin*  tinir  <l-  of 

^*t  «(rk  ;  bui  enqttin  aho  fnrthar  into  bis  waya  Ta  hix  api»etite  gocnl  and  am  his 
•mu  properly  tnpphtid  I  l>oes  ho  sl^-p  w»41 1  Whim  he  row  to  Vx-d.  baa  b«»  any 
**OBlty  in  fiUling  aateep  I  Does  he  awake  refmshed  in  tli«  liirmifiTjr'  *"*'"  **  be 
^"QMB^I  on  his  piDow  bv  the  evente  of  thi>  dayl     T<>  he  stilt  v.t  -''k> 

wtBiM  of  bdainiMB  t     Uof*  he  tiabitiinJIv  dream  of  them  i     It  :»  i-  .  - 1  ^-^  <^t>* 
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of  our  most  euiiueut  Uwyera  &nd  buitiesA  men,  who  readied  the  highest  )^nm 
in  bu  profeniou,  aud  died  at  upwards  of  ninety  years  of  ai^  timt  he  wi\fi  voiit  lO 
dcolui'L*  be  owed  all  bis  auoces«  in  life  io  btin^  able  always,  no  matter  wbat  (he 
btresd  of  Uudnoss  migbc  )>e.  to  go  to  deep  as  lOon  ob  bo  placed  bii  head  upon  bis 
pillow.  ThiA  was  only  saying  in  another  waj  that  be  vm  not  hurt  by  bard  work, 
iknd  that  tboHC  mmcburuua  eoeoiira  at  beulch,  the  carai  and  auxieties  of  life,  wen> 
kept  aloof  from  biuL  Uejv,  of  oourae,  the  impoi-Unt  question  of  temperament 
ooDies  iiL  An  event  whiuli  will  destroy  the  sleep  and  appetite  of  one  man  for  & 
week  will  hare  no  Musible  efiect  for  a  moment  on  another.  But  this  is  a  ^l^thp^ 
argutniint  in  favour  of  tlit;  di>iLiuciion  wliieli  Hhould  be  drawn.  Piffercnt  tempera- 
ments are  not  su  dilfereiitly  udl>cted  by  hard  work,  in  the  pro[)er  acceptation  of  tfa** 
term,  as  by  core,  anxiety,  worry,  and  the  likft  In  fact,  for  such  people  hard 
work  is  ofteo  in  the  long  run  the  ttest  remedy. 

It  is  not,  perhaps,  ditficiilt  to  nnderstond  the  beneficial  influence  of  change  or  of 
Tsriety  of  occupation  in  the  c;uie  of  those  who  are  engsgp<l  in  regular  Itard  work ; 
but  iiiucli  will  depend  on  the  nature  of  the  woric  which  is  babituaL  The  mors 
OOOgenisl  tliis  is  to  the  taste  and  inclination,  tlie  more  fairly  it  en^c^ges,  either 
simultaneously  or  in  saccossioD,  the  several  faculties,  so  does  it  fultil  all  the 
conditions  of  ln«lthy  exercise  ;  but  in  proportion  as  its  Hpbere  is  narrow*^  and 
it  is  monotonous;  so  does  it  require  to  bu  supplemented  by  other  forms  of  oetion. 
This  ii  needed  even  for  the  organs  which  oro  habitually  exercised,  because  for  them 
eotae  variety  of  action  will  odd  to  their  Wgotur ;  but  it  is  needed  far  more  for  others, 
the  exercise  of  wbiuh  is  jwrtially  or  totally  ne^lect«d.  This  may  be  illustrated  tn  a 
brood  way  by  the  influence  of  sedentary  pursuits.  Clerks,  for  iiistanoe,  who  ar» 
conlinod  all  day  to  the  dealt,  need  some  special  arronj^ement  for  acti%T  exennse. 
Those  who  sit  during  many  hours  working  with  their  hands  aud  arms,  nee>d  also 
exercise  for  the  muscles  of  the  lower  limbn.  Those  whose  brains  are  exercised  all 
day  over  figures  and  oocounts,  need,  in  couveiaation  or  literature,  the  exercise  of  the 
iouiginaiion.  Nature  herself  ii  wont  to  speak  very  plainly  on  this  subject.  No 
doubt,  the  cry  for  change  is  too  often  an  exclamation  of  idleness,  but  it  is  often  also 
the  uatunil  expression  of  weariness  of  some  stmctures  and  of  resCloHaiMS  of  othtiiL 
The  iiniveraol  agreement  to  hanisb  "shop"  as  a  topic  of  convemtion  in  Insure 
hunra  means  the  same  thing. 

But  with  all  tliis,  it  must  never  bo  forgoUon  that  a  state  of  typical  health,  and  a 
ukpocity  for  tbu  best  tcinil  of  work,  are  not  quite  one  and  tlie  same.  As  a  rule, 
the  best  state  of  health  is  the  best  oontlition  for  work,  and  a  perfeot  state  of  haaUb 
is  tlmt  in  which  all  tlie  fuucliuns  are  m  vigour.  But,  pescUcoUy  speaking,  wbea 
con  this  be  I  Even  in  the  cau  of  a  man  not  prasaed  by  necessity,  and  altogoUwr 
master  of  his  actions  aud  mode  of  life,  much  of  the  |ileasure  and  far  xnart-  tut 
Che  purpow  of  existence  would  be  lost  by  too  rigid  an  attention  to  the  btws 
of  bcalLh.  Nay.  llus  very  attention  would  become  an  obatruotion  to  their  fulHl- 
meoL  A  man  whoiic  prime  purpose  in  living  watt  thu  pruBervation  of  his  boold 
wotild  be  but  on  a  lavel  with  the  miser  who  can  see  no  purpose  in  money  boyood 
h->'    '  But  the  great  majority  of  men  have  to  woik  of  necessity  to  eam 

a  ■  .,  and  lliu  of  course  involves,  in  every  caao,  doing  mooy  things  in  which 
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bcttJth  is  not  th9  prime  ooo>id«ntion.     Nor  i»  this,  in  th«  long  ran.  prvjodicial  to  k 
man's                   fur  work ;  bat,  on  Uu>  contmry,  it  pnamolca  i^     For  whafr  vxikf 
be  loe;                vigour  U\  one  direction  16  mor*:  than  oonpenMted  in  another,  And 
tii»t  tlie  oo«  wbrretn  ■treogtii  is  moat  iwodfaL     Purticmltr  fonni  of  raantul  Uhoar 
dvTclop   pmrttcnlkT    (^roup*   of   miuclen,   mid    tbcM   beootoe   exocecively    lu^    hi 
proportion  (o  ochcn  ;  bat  by  this  niciuu,  r  luui'a  cspAoity  for  bis  work  U  incrcwKMl. 
i$o  villi  mental  labour.     In  neither  tha  [met  nor  tho  ttftthMualiciikn  i»  there  »  duo 
Ksul  eqiud  bxercuu  of  &U  \hn  fuulueii ;    but   iu  both  eup%  the   bighMt  nemlu 
an  nacbed  by  the  prcpondenuico  of  sonift  funiltiiv  ovur  oLliera.     And  thuR,  while 
frcf^jr  aidcaowledging  the  force  of  tbr  timxun,  ttiat  n  hraltliv'  i 'be  the  out- 
come of  ft  henltby  body— 'UndemtaiuluiK  lit^if  by  Uir  t^^nii  b'  'rioet  dUcient 
Btftte  for  action  of  all  the  ihcoltica — wo  can  hare  no  dilfieuUy  in  oonpp^wndmi; 
how  the  noblest  and  highest  aehieTemeota  of  thn  intnllnct  harf>  berai  ranched  by 
those  who  have  been  heavily  barthened  by  bodily  iutinBiuit ;  nye,  and  by  mental 
ones  too.     A  feeblo  cripple  has  written  inmiortol  reran,  and  balf  the  world  lias 
been  cooqaered  by  a  nuui  who  was  eoracUmni  weaker  Ihan  a  child. 

The  daration  of  Ufi^  and  the  stale  of  hosltb»are  oftentimes  materially  »fliHt«>d  \if 

amdantal  disturbanona ;  by  it^urios  antl  diseases  whioh,  altliongh  in  tbiir  natnrfi 

Unporary,  leave,  ueverlhelesa,  tn  tlia  nutem  pennaneut  ofliBCita.     Such  nflecta  may 

he  rcTcnlfol  in  Tarious  wsys :  a  severe  injury  may  be  noovercd  frtMn,  or  a  Reriom 

tUness  may  pass  away,  and  yet  leave  tiie  xy»tom  in  n  state  of  exhsiistinn  wbirh  !•» 

in  sosne  degree,  pennaneut;   from  whioh,  during   the  ntoainiug  portion  nf  Ufe, 

(1  never  lias  tufficicnt   power  to  r«corer.     The   power  in   rwwrve — thn   power  of 

repair — i«  not  fully  niual  to  the  task.     U  w  said  of  sudi  a  one  that  he  bsA  never 

•loite  itKorerBd  from  the  shock  of  the  aoddent  or  of  his  illness.      Thin  is  most 

fNqasnily  aeen  in  those  advanced  in  life.     As  a  rale,  and   for   rMsons  alreuly 

discued*  the  prospoct  of  recovery  iu  this  sense  dimiuisbos  with  ag*>.     But  there  n 

uother   way   in   which   Um  eflhct  of  illness  or  accident   becomes  lubsequenUy 

RTBsIed,  and  in  this  oase  in  tlie  yoimg  as  often  as»  or  mortr*  often  than,  in  the  a^l. 

Sotw  baportant  organ  may  be  irreparably  ilamaged  ;    bat  still  damaged  in  such 

»  w*y  that  for  a  long  while  afterwards  it  may  continno   to  do  its  work,   and 

t<>  da  it  BO  well  that,  perhaps,  for  years  no  attention  is  diRoted  to  the  flaw.     And 

fK  at  length,  in  the  oourw  of  time,  the  defect  tdhk     The  work  can  now  be 

tdeqoatHy  carried  out  only  under  hivourabln  cireunwtanoea     When  extra  exertion 

■  c^hyl  for,  the  organ    liegius  .to  fad.      Then,   for  failure    implies  the  need  of 

^fVivT  work   to   compensate   which   cannot   W   performed,  the   misofaief  rapidly' 

iwasEi,  and  soon  iimvea  fatal.     An  illuiiLration  of  this  has  been  already  givrni  in 

tiw  iastanee  of  the  heart. 

Xo  donbt  moch  harm  is  ofUn  dome  to  hnUtb.  and  life  is  sometimes  eonsiderably 
t'ivtenBd,  Ij  continDed  npoeore  to  varions  noxiooa  inflaencca  ;  sadi,  for  example. 
« lb»  subetancva  which,  nnder  the  raguo  term  of  impurities,  oftwn  find  their  way 
■Bto  air  and  water.  The  aOect  of  air  and  food  tbemselres  in  relation  t'»  life  and 
Wilth  has  been  already  alluded  to,  bat  each  of  these  may  be,  and  often  is.  t  he  vebiclft 
^  tlie  introduction  into  the  nysUuu  uf  some  Kiora  or  leai  me0k<nAj  noxtoas  agent 
'6d*e<l,  we  all  are  begiaiung  to  midcntand  now  how  by  these  noma  the  pel«Mts  of 


M 


J^'^tVlglStOSY 


v&riouK  deailly  farBrs,  and  of  otlier  gmrv  aail  oftcntua«9  fatal  affcciioiu,  aro  UiUlo- 
tiuct>d  into  tbr  syst*'ni.  Bnt  Iwvond  th«?  uii-wible  jjairticlfca  of  organic  and  living 
luaUer  which  van  tlma  act  iu  n  definite  nianrif r — th"  gfrmn  of  various  sjn^citic  f«'vera 
— tbera  must  \*t  many  otlier  tarm&  of  matwr  vhii:b,  although  ther  do  not  produce 
IV  Mj<]iUrn  aiid  strilcing  misrliief,  ret,  nererthp}csR,  giadaallr  undrmime  the  health 
li  .strtminlu  Tliu  ittmuHphurv  of  crowdeil  eitit«  and  maiiufaeturiii^  t'ju'iui  jji  Uj  very 
mauv  pi-ijplf  deluteriou*  in  this  way.  The  worst  fogs  of  London,  indeed,  often  ffn  to 
liuijCth  of  proluciiig  detinite  disease,  as  bronchitis  in  its  various  forms;  and  therv 
Ite  U(i  doubt  that  it  is  thuH  largely  coucemed  in  ntinng  the  tables  of  mortaJitr  at 
particular  [leriodK  of  the  year.  ISut  ttvcn  shirt  of  thw,  aa  too  miny  arc  made  con- 
acioua,  ihoy  interfere  with  healtlt  and  produce  dtsturt-anot'.  Thi:*  lungs  theiitsclre*, 
ami  iht  glands  connwted  with  thorn,  when  examined,  often  bpar  witness  to  the  kind 
of  auniMphei>i^  in  which  a  person  has  puHHed  th*?  greater  portion  of  his  life.  CHrUin 
iniialfxl  for  ninny  yeiuv  in  an  impalpable  foi-m,  iu  spite  of  the  exqnistte  ftrrangi.'meiit 
in  the  palmotuT)'  uiejnbraue  for  its  njec-tion  niid  the  fittrHtion  of  the  air.  tinds  iu 
way  into  the  tuHUes,  and  twuie  jwrtion  of  it  l^cfimes  permanently  loJ^^-^J  there. 
Then,  emanations  of  every  sort  from  uianufactoriea  and  exhalations  from  the  noU ; 
mattei-  in  twnie  of  it«  manifold  fnrmn  Jteyond  the  reiirh  of  reckoning ;  the  inliuitely 
rarifMl  jimducts  of  natural  or  nrtiticuU  changes  :  tfacM  pav  into  th^i  air  or  find  their 
way  into  water,  mid  faenoe  through  the  lungs  or  stomach  into  the  system.  And  lot 
H  very  larffc  pro|>ort)ou  of  tjio  j>opuliition  whose  liroa  are,  for  thp  most  part,  passed 
under  otimr  inttueuces  of  a  depremii^  kind,  for  those  who  work  and  \Wf  in  confined 
spaces,  want  of  veaiilation  means  not  only  the  slwenoe  of  pure  air,  but  the  con»m- 
tration  of  protlucts,  whose  mischievons  effects  are  the-rpby  much  increased.  Tn  tmtk, 
iu  rei^d  to  tho  conditions  under  which  ihu  great  bulk  of  thi*  people  live,  ilw  wonder 
'lA  not  that  so  tnany  hear  the  stamp  of  fneble  health  and  die  Wforv  old  agv,  but 
nitli'T  thnl.  nutviithataudiiig  thi«,  tiiey  can  surrive  m  long  in  the  struggle  for  exia- 
teuoc.  And  to  understand  it,  another  factor  mast  lie  taken  tnio  account.  Durinjr 
life,  th«t  body,  an  a  whole,  and  the  sevoral  siructurea  which  coW|>o!m'  it,  possess  a 
power  of  mtstancts  so  tliat  expoaun*  to  noxioiiit  apents  of  various  kin'!;*  does  not 
always  or  lumallr  result  in  tho  inanife.tiatinn  nf  dis^os)-.  Jn  this  way  must  be  eSr 
phUnod  th«  twcape  uf  so  many  from  what  must  b«>  regarded  as  verr  seriouB  risks. 

For  «9uuu|da.  a  number  of  persona  may  b«  exposed  to  the  induenco  of  aomtt 
oontiigjoii.  That  the  poison  is  active  for  mischief— that  is,  with  n  capacity  for 
di-vciopmi-nt^ — when  it  alights  on  a  favoumble  soil-,  Is  provwl  by  tjie  fact  llmt  one  "r 
niort'  wf  tlu*ee  rxpused  to  it  snccumb  ;  Iwit  that  the  msijority  uro  abh;  to  rraiat  itb 
shown  by  their  escape.  Of  courao,  in  such  a  caa«  it  may  often  t>e  that  the  different 
pMuIt  b  t«  lie  attribnted  to  the  diflorent  doties  of  tLe  poisons  receivod ;  but  tlie 
wmtTMt  i-tn  by  uo  means  l»e  always  thus  explained,  Tn  fact,  we  idl  know  that, 
while  houK-  will  rendily  auemimb  to  slight  expflmirf,  othere  will  ol»tiiuitclv  resist  thn 
rr|Kuit«d  introduotion  of  oonipaTutively  htrge  doses.  To  what  this  unequal  power 
of  rettiktaiR-n  may  W  due  is  a  question  beyond  the  reAch  of  our  pnwet.  "    I-^. 

Some  liglit  may  bo  tlirawn  on  this  obaoure  Hubj(>ct  by  the  familiar  fa.  :  tho 

caw  of  certain  diaeoMsa  thus  oontractcd,  such  as  measles,  acarlathia,  and  smatl-pojc, 
one  attftck.  Ml  a  role,  preTentt  a  second ;  it  produces  aome  change  in  the  wygtna  or 
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Uood  by  vboch  U  U  rend«r«i  proof  aipuxurt  Mny  fnrthvr  oporatiDn  of  tbo  ptniion. 
Bat  iM^  panoM  oot  tbtu  goordcd  reviat  UiriRifffai"  montpirpo-  « 

i&MMi ;  ami  ana^r  mora,  afbir  rspeftindly  BWftpinK  >  kji,  at  Imgi  ^  ).. 

Oik  {JKit  of  bigfa  pfmcLuaJ  uujxirtatuM  u  tuli<rmUy  ele*r:  tlw  uiorv  UK>r«U|{b  tiM 
Mlh — (faa  gncMtmr  Um  vigour  o/  th«  InUy — tb«  1«h  obAOM  bmv  |JoiMiu  tharMO. 
Vi^Maver  raduoos  cb«  atraigth  dimmteltM  tlio  fow«r  d  rv«l«Uiice.  Thai,  tlwm 
nniowAgMiU  appMr  to  bave  du<  ba«S  obftnoe  of  working  niiwhi.'f  dnrinR  periodi 
4  ifapMrao,  bowttvttr  [rodaoDcl ;  daring  aUop,  for  iniiUiMe,  uid  nfti-r  j.roU.u««d 
bjMiiif,  Vet»  fur  wrtun  t4  th«w  poiMiu,  at  all  pvmta,  the  raflu«ncn  c4  mbiut 
Ultb  na  Tigoar  u  ki^riy  q«»lifi0a  l»y  olbar  conaide»ttoiu,  oompicaoiuilr  by  that 
rfi^L  Krary  otu,  u  «wira  tbu  th«  li*biUty  to  oatoli  eerlAin  eomhlau'iu  u 
lod  M  Ufa  advaaoM. 
Now,  Uie  notoni  of  tbe  Tariona  fnrmn  of  m«tu.-r  wUich  Hiifi  thiii  \\,i^  tht  u^ 
waiai  •TBiw  into  tlip  body,  and  work  evil  Uipit,  iinwt  »»  wry  .iKfr-i.-i.t.  .>.um< 
Moag  ft>  the  iaafgaoio  aad  aoinh  to  the  orifnaic  world,  f  >f  nn[;iiii,- particiwi.  fcouic 
OTtkad — (Jw  ontooaia  of  deatb  and  dnMmpoNition  ,  ■ouio  an;  living  (fi-nuji  or  fv«iji, 
ifxtor  ilkTelayoKTnt  vhen  mwu  in  a  ■oitabla  aoiL  WTietbi^r  Tr^Cablo  or  animal 
■•  b»w  ttot ;  probal/  iIm>  amidost  fonna  of  Hfe,  an  "l 

FMHUgqoaUtiead...  '    Hngdou,  bat  ondowv],  and  :  tr 

bmM  a^mfifiKnc  attribute,  with  a  ittii|wfiiiimta  powi^  of  multipUcitioiL  From 
ftkiuiwlfd^  of  tliis  gnmt  fart,  and  frutu  analogy  diuwn  front  tbi*  rt«ulU  of  ^(tiuoaia 
■fawlmR,  it  i>  eonclad«d  that  in  thr  eur  of  living  ^emiji  tht*  fdrots  of  tho  poison 
*■«»"'  'f  il  a«  in  lb«  omd  of  inorganic  mibntanoM.     Tbc  rrfloct 

jinni:'  I  -  '  "  '■'>•'  Hvntem  can  In  aci?iimt»'ly  rvj^latvd  by  tlie  (Quantity 

JBiirt'^wt ;  bot  in  Htrtkins  crmtraiit  ti>  tbin  ft  ix  tx^ltmred  thdt  in  re^anl  to  ultimato 
H.  owii  I  ir  power  of  prvjioi^inn.  tba  introdaction  of  a  f«\s  ,ir 

ID  Af  a  M  will   be  ac  injttrianH   as  tbe  tutn>duL-tiou  of   a  «.i  ny 

tKia.  in  mmc*  imtenes,  may  V  tnic,      Bu(.  nr>rprthden,  such  a  doctrinp  nt^a 
witb  rwerw.     If  it  wrn*  tnic  without  t{iialifiaition,  how  ihall  wp 
ikt^  faet  that  so  many  cneap^  from  all  kinda  of  niiaebief  in  the  midst  of  an 
ladi*n,  aa  oun  mwrt  b?,  with   poiaonoua  pardelMil     If  we  rvd^vt  for  a 
oil  ch<>  manifold  naarcva  of  conta^on,  wn  most  believe  that  ttii>  [K>i»an 
'cr  touted,    that   the  genaa  howerrr  scatterod,   mnat,   Bom«   of    thorn,    bvi 
ly  '  '  '  du.  tliat  theao  di&r 

Iflj  in  t'  I  ity  are  bnrndniR,  sUII 

>ti  tbcn  it  U  tUdicnlt  to  undfrxtAiid  bow  wo  daily  nui  eaeapp  th«  tndii<*noe  of  tlioad 
b  tD  tUMr  natnrp  an>>  most  dojidly,     Kay.  furtlimnon',  tlw  fiut  Ihnt  ti-ansicilt 
with  (hfi  adc  who  arn  unffh-inr  from  inffcticRu  diauase  InvorvM,  as  a  rule, 
tt«ly  [<•«  riak  than  pr  not  striking  bnoii|^  only  btvaiUK  It 

*n  familiar.     Tb^rrfot^,     ■  .   ' "  tb<»  prraent  my  imperfpct  BtaK:  of 

"v  kBovl«ige  may  bo  fonnd  in  tho  explanation  of  it,  tho  fiuit  rcmaina  that  the^ 
M  4tfuii|^  0videBM  to  show  that  the  defpKic  of  miflduef  wrought  by  grrmR  ts  aomir- 
*"*•  dvtmulAed  by  the  numljer  which  gain  acowia. 

Il  iziay  W,  howerpf,  tliat  a  strRok  of  li^ht  a|^>eiLrB  even  on  this  dark   subjooi 
a  of  genua  npon  living  structurea  can  be  itadied  tii  tlie  oaa»  of 


I 


w 


vouDtls,  and  hfire  tho  resistanoe  which  is  otTered  to  their  action  during  life  mmI 
health  ii  vory  obriouii.  Whui  thestt  orguiiiiiiua  IkU  ou  dead  luuxaal  nulttu*  Ihfljr 
coiupltfttily  ohaii|{o  it  Dtiriii^  thuir  growth  and  dcvelopiitent>  it  is  deoompomd  and 
niindly  converted  into  a  putrid  iiiuss;  but  ou  living,  healthy  tifl6Q>>s  they  usaolly  Ml 
Uf  prculuco  any  Each  effect.  Vast  numbera  of  them  may  be  injected  into  th«  niidat 
of  the  tiKSUQs  without  any  evidence  whatever  of  evil  remilt,  But  under  certain 
coiidititinJi  in  the  case  of  wouudii,  whc:u  thu  vital  pawvr  of  the  tissue  is  etifeebliMi, 
Uicy  gall)  the  master}'  and  so  may  Wget  fatal  uiiK<.'bief.  No  doubt  thctr  ac>iioti,  in 
its  de^-oe  and  scope,  is  modified  by  other  causes.  Very  maoh  must  depend  on  other 
conditions  under  wJiich  th^  operate,  but  the  fact  just  raeutioutsd  ia  the  aigiiiiicatit 
one  in  mlution  to  the  pruiteut  i(Uestioii — that  Btiiit-turva  in  a  et*te  of  health  and 
vigour  life  onalilod  (o  resist  ceitoin  septic  influences  to  which  others  which  iu-h  dead 
or  enfecLleid  will  &uociunb. 

But  the  power  of  roaii^taiicc  or  of  i-ocorery  is  oonstantly  shown  in  anoUier  way. 
Wo  arc,  all  of  us,  liahitually  doing  many  tliinga,  living  under  various  conditions, 
not  alto}{t.'ther  fi;ood  for  us  ;  yet,  at  least  through  a  long  strits  of  years,  if  we  dn  oot 
trttapajts  beyond  certain  lioiite,  no  apparent  harm  ooiucs  of  it^  And  this  sliooUl 
form  part  of  the  answer  to  bo  gi\*ou  to  the  very  fre(|uent  enijuiry  wtiethcr  this  or 
that  thing  ia  wholesome  or  injorioua.  Many  of  these  tbing8  are  not  strictly  U'uefioialt 
but  the  contrary  ;  and  yet  iu  moderation  they  may  be  indulged  in,  beoaiiae  darii^ 
lift*  there  is  a  power  in  reserve  which  cttablea  us  to  c-upe  with  these  compantivcly 
in^igniticant  eflects,  and  to  overcome  tbem  again  and  again  witiiout^  for  the  inoat 
piirt,  aivy  jM^rmanont  injurj'.  Take  tlie  instance  of  alcohol  It  is  diflicult  to  show 
ibat  there  is  any  atlvaatoge  wh&tcvei'  in  its  habitual  use  by  a  healthy  man,  and  yet 
it  is  et^uAUy  difliuult  in  most  instances  to  demonstrate  any  evil  cU'wt  from  uodermI«  ' 
indulgence  in  it  through  a  lifetime.  Or  take  the  instance  of  tolAcco.  It  is  idle  to 
contend  that  smoking  is  in  any  sense  beneficial  to  the  large  ma,)ority,  and  yet  again 
very  "lany  smuke  all  their  lives  and  appear  to  be  none  the  worse  for  it  That  th« 
inHui^nce  of  these  habits  is  rutbcr  ii^juriouH  than  utlicrwiso  to  mcist  cuen  is  suggested 
by  the  fact  that  when  an  efToct  appears  nt  all  it  is  usnally  on  the  side  of  evil.  Bttl 
the  explanation  of  the  impunity  with  which  tltese  and  other  practices  are  indulged  la 
is  probably  to  be  found  in  the  fact  that  in  most  of  us  tliere  is  a  power  in  r«»erv&^ 
analogous,  pcrhapa,  to  that  ol  repair  in  (he  case  of  wound  or  irgury — by  which 
mtschicf  is  in  great  degree  resisted  or  overcome.  Yet,  withal,  it  must  t<e  borne  in 
mind  that  various  habits  may  work  much  evil  in  the  long  run  without  tlie  rvlatioit 
of  cauac  u*  effoct  bocoiniug  at  any  time  apparent.  As  we  liave  already  seen,  very 
few,  if  aiiy,  iK-T-sons  die,  strictly  speaking,  of  old  age.  Almost  all,  in  the  proper  ai<aat 
of  tiie  word,  die  {u^muturri'ly  ;  from  some  particular  weakness  or  defect  befoni  the 
structures  in  genorat  are  quite  worn  out  This  must  mean,  at  least  in  a  Uajgb 
proportion,  exposure  to  conditions  not  bvoarablo  to  health. 

No  onn  who  pays  any  alt4?ntion  to  this  subject,  who  will  l>c  at  the  pains  to  study 
tliu  laws  of  lifo  and  the  conditions  under  which  health  U  niauttained,  can  (ail  to  sue 
that  the  vast  difTurcnco  which  exists  between  wliat  actually  in  and  what  might  b« 
depentis  not  so  much  on  want  of  knowledge  as  ou  want  oif  acUoru  Ignorano*.  ao 
doubtf  has  much  to  do  with  sickly  Uvea  and  early  dcatUsy  but  surely  the  indi^posUiflfh 


and  wuit  of  wiJI  to  ftot  oa  what  is  el««rly  sndnratood  hM  much  more  lo  do  with  the 

ywmoe  of  diwBM  ftod  prvmntun*  decny.     As  on  iiuttAnco  of  thw,  Ipt  us  nttr  tar  a 

BomaDt  to  ibo  indnenoe  of  intuxiratuig  Itquonon  thi;  popalaiinn.     ]■  (iic  nbnenca 

q(  ui;  vffort  Ut  oontrol  or  tnitigat«  the  evil  due  to  any  doubt  of  Ua  eflbct  oa  Ufo 

ami  Im«1Ui  t    Um  not  thtu  pot^mcy  of  alcohol  us  ui  active  aguit  of  Torfoiu  diamneu, 

mih«  chief  emoat  of  thjit  oonJition  of  body  uid  mind  in  which  both  will  eudJy 

■BTBimh  to  trivial  fomu  of  niinchirf,  boon  twtiibliidird  beyond  hII  qucwlion  ?     And 

tiwnii  it  vxBggvmtion  lo  lay  thai,  if  thii  nbaie  of  »lcoliol  wure  unkwiwu,  h&lf  tbi> 

an  «uil  threo-foitrUu  of  the  poverty  and  ndaery  of  tbo  world  would  disppoar  froiu 

it  I    Or,  for  aoother  Uliutnttion,  let  ds  rocnr  to  the  imbjpct  of  jnftTtinn.     Da  wn 

ftTiD  ounelvtsa  of  what  is  oloorly  known,  and  «T«n  gcnendly  rt<cu;^ui*i<d,  uf  thu  law* 

which  TvgnUte  the  propagation  of  infectious  diaMses  t     Are  wo  still  waiting  for  th» 

aeeenuy  knowlcdgu  1    When  will  Uie  tinio  for  action  comn  t 

Vbr  the  man  himspU,  then,  who  has  the  rmolulion  Ut  act  acconlinj^  to  knnwledgv, 
itvill  not  be  Ti'ry  ilillii.*uli  to  andentuul^  or  in){)rmcticAV<|n  to  obi>y,  thr  rhjpf  laws 
hj  which  health  and  mtergy  may  be  pnwervcd.  ThuK>  havo  a  twofold  aspect.  They 
niiti  to  the  indiridnal  hinwelf ;  to  his  habitu  and  modo  of  Uf&  They  refer  to 
thtxtemal  oonditioas  under  which  he  lires;  and  they  have  re^cani  to  his  social 
iriltkai.  In  the  first  case,  the  circuinRtances  are  usually  more  within  his  control 
tiaa  in  the  aeoond,  and  fortuimlrly  so,  for  the  efllKta  of  extenial  eonditions  will 
beshrsTs  lai^Iy  inflaeunxl  by  penonal  habita  It  is  often  hard  to  obtain  many 
Ihfaigi  that  anr  desirable  ;  it  is  often  easy  to  avoid  many  thingit  that  are  tnjarioos. 
iBOQfl  di»«tioa  the  sob*,  in  thf  other  th*»  chief,  d*njj*T  lim  in  ?xr*#«.  TIip  wincwt 
(WBssl  was  long  ago  nipt  fortli  by  Plato  anJ  by  Si.  Vnn\  in  their  i-xlinrljitiun  to 
inpennoe. 

Bd|  if  after  all,  it  is  atill  iwl("l  Uj  wJiut  T-rnl  is  a  long  lifi*  an'l  tho  inain- 
'*>w»  of  health,  llio  tritf  iin4v.rr  mij»t  1m>  i^ivt'ti  tliut  Uf*?  and  hnilth  sr*f  only 
OJpartunity,  ITw  value  of  life  and  the  imjKirtanoc  nf  health  must,  of  courw.  l>e 
■tinRd  by  what  a  man  is  thereby  enabled  to  da  And  thus  it  is  that,  in  the  long 
nm,  tufiihar  the  one  nor  the  otlicr  may  be  of  the  Rrst  oouidermtkRk.  It  miiy  1>e 
*«,<ir  even  nrcesaary,  to  Bocrifii.'*!  one  or  both.  In  this  way  lM»yond  any  other 
1»rttfty  be  well  spent,  provided  only  thnt  the  sacrifice  is  always  a  worthy  one. 

ifiin'*  Piam  in  Naturt. — Finally,  let  us  for  a  mom<nC  eoiudder  the  question  of 
bu'k  place  in  oatare. 

la  nsrnrw  rH  objects  may  bo  divided  into  two  girat  kingdoms  ;  one  oonslsting  of 

*<■■*'  T  arc  li%-in|[  nor  hnve  evor  lived,  the  other  consisting  of  those 

^^Wi  >.>...;  .^     living  or  have  lived.     Tlio  former  is  calttM]  the  3ilineral  Kinpdnni : 

^B>  lstt«r  indodm  all  nnnts  anil  Antmala.     The  Aniinal  Kingdom  is  again  dividorl 

^^B^^-  complexity  of  the  structure  and  tho  armngemimt  of  tho 

^^^B  <''  '    -<it  nf  all,  into  thoae  which  possess  an  Internal  skeleton — 

^  *Vt«farate  animals  ;  and  those  which  do  not — the  invertelirate  aniiuals.     To  the 

alter  btloog  oorals,  worms,  insects,  shell  fifth,  snails  eiittle-ffah,  and  the  like;  tho 

^BWoansbt  of  the  elasses  of  fbihes,  tvptil<4,  binU,  and  msmmalia. 

AB  nologists  sre  agreeU  that  man's  place  in  nature  is  at  tho  h*^  of  tlie  class  of 
Aa«iDs)ii,  and  that,  in  anatomical  structure  and  plan  of  fomiatiou,  lie  is  very  closely 
7 


n 


nrTRODUcroRY. 


related  to  the  lugheet  Miiaialg.  Zoologuts,  however,  are  not  altogether  agreed  as  to 
tho  precise  uiixle  iu  whicU  that  irUtiunship  should  be  expressed.  Luuiteua  placca 
man  and  the  apeis  in  one  order,  called  Primate^  with  lemurs  atid  baU.  Blumeubnob, 
foUowi^  by  Cuvicr,  recognised  iu  tlio  gentu  Homo  ohoraoters  sutficicatly  distiocUvo 
to  tiuabk-  moil  to  rauk  as  a  wparalu  ortler.  To  this  was  given  tho  name  of  ilitnana 
(linving  two  haads),  in  contrast  to  apes  and  monkeys,  vailed  QuaUruiuaoa  (possening 
four  nearly  itiinilar  handliko  extremittes).  And  whilo  Owen,  ou  the  one  hand, 
lins  gone  still  further  iu  this  direction,  sejiaratiug  man  more  widelv  from  Um> 
imimals  nearest  to  him,  on  the  ground  of  the  comparatively  gront  development  tA 
his  brain  and  puychlctU  powuro,  Huxley,  ou  the  other,  has  argued  tliat  tba 
auatouiciU  dificrence  l>etween  man  and  the  highest  of  the  (juudriuuaim  in  lesa  than 
the  dttl'oi-enoe  between  the  extnmje  types  of  the  quodrunianous  order. 

It  must  be  evident  to  tho«e  who  Itave  examined  it  timt  din  view  which 
has  been  takua  of  the  rulatioa  of  man  to  the  animals  around  him  has  boon  Urgoly 
influenced  by  the  stand-point  fi'om  which  tliu  queHlion  in  regarded.  Tbose  wbo 
luvve  studietl  tho  ftubjcct  from  an  ojiatomical  itnd  phyisioiogiai]  [loint  of  view — ia 
short,  OS  a  question  of  natural  history — find  a  very  closo  rolationfiliip  indoctt  betwufsi 
man  and  the  highest  animoLi ;  while  othem,  wlio  have  pursued  the  enquiry  from  aa 
opiKHtite  dirvctioiiy  discover  in  man's  moral  uatutv  and  desUiiy  ko  vast  a  chiunn 
l>ctwceii  him  imd  ev<Ty  other  living  creature  that  tliey  tan  sec  no  force  in  any  £utt 
or  argiimentK  which  would  in  any  ^\ise  bring  them  togetlier.  Uut  surely,  if  confitaioM 
is  to  bti  avoid^l,  tbeoo  \-)tiwa  mutit  be  kept  apart  The  natural  liistory  of  nuui  In 
ono  tiling;  hiH  qiiritual  life  in  another.  We  may  accept  without  rem^rv'o  thn  higheti; 
ctaitnf)  advanced  for  uutn  in  hiit  relation  to  another  world,  and  yet  in  lii»  phyaicol 
stnicturea  and  functions  find  no  difleroncc  whatever,  save  in  dogreo,  l>ctwe*n  him. 
iind  tho  aniDuUs  uoanMl  to  him.  In  bone^  muscle,  and  nerve  be  is  made  in  tlie  fiaute 
way ;  constructexl  ujmju  tho  £ame  plan.  In  fuct,  dui-in-^  the  earliest  weeks  of  his 
ibnuation,  the  most  minute  scrutiny  faik  to  discover  any  diflcrcnce  whatevar 
between  him  and  oUier  animalii.  Indeed,  it  would  lie  well  for  tiio«e  who  am 
so  soon  offended  by  any  oomporiiion  of  man  and  animals  to  consider  mom 
thouglitfully  this  part  of  tho  subject.  Such  difteronces  as  may  afterwards  \» 
found  between  man  and  the  highest  animals,  ax  the  greater  degree  of  deTclo]v 
mont  of  his  brain  and  the  perfection  of  his  hand  as  tho  inatrumcnt  of  his  mind, 
have  no  place  in  the  earlier  periods  of  his  exist^^nco.  Nay,  first  of  all  he  is  on 
A  level  only  with  the  lowest  forms  of  HCe.  The  hulmtonoe  out  of  whicli  he  isfonni'd 
is  in  no  way  diBtinguiahablo  from  ibeifB.  In  the  course  of  his  enilirj-olf^col  dQveIa|h 
went,  man  passes  through  stages  which  ooiTei>pond  to  those  of  the  lower  nniroalt 
WbAterer  objoctions  of  a  moral  naturo  can  Iwi  urged  ngaiust  the  doctrine  of 
evolntion  must,  it  is  at  onco  seen,  apply,  with  equal  force,  to  tho  mode  pf  nuui's 
development  If  it  be  asked,  supposing  man  to  have  been  evolved  from  aonia 
inferior  form  of  life,  how  it  liappons  that  he  became  poaseaaed  of  his  preaent 
^tribut«a,  it  may  bo  fairly  asktMl,  iu  rejoinder,  when  in  tlio  oourso  of  his 
usist«nc(>  doc^  he  first  become  posMsaed  of  themt  It  would  seem  hart  ly  worth 
while  to  object  to  tho  doctrine  of  the  evolution  of  the  human  race  from  aomo 
lower  form   wheti  Uie  fact  is  before  us  that  every  man  in  the  tirst  instance 
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is  nothing  more  than  a  minute  morsel  of  yelk.  No ;  theee  questions  must  be  ' 
kept  apart.  3fan  has  a  past  history  and  a  future  life  bey<md  the  grave.  His 
mntal  natore  is  one  diing ;  his  immortal  nature  is  another ;  and  the  origin  of 
liii  body  cannot  determine  the  hereafter  of  his  soul.  Even  iu  his  present  state 
lie  is  distinguished  from  all  other  living  creatures  by  the  development  of  his 
nonl  faonltieB,  by  his  knowledge  of  good  and  evil,  of  the  law  of  right 
ud  Trcmg ;  but  this  has  no  bearing  on  the  &ct8  of  his  anatomy  and  physiology ; 
lad  it  18  in  vain  to  deny  that  such  high  attributes  can  belong  to  a  being 
vho^  in  Btructore  and  function,  has  so  close  an  affinity  to  the  brutea.  St  Paul 
tud  BO  doubt  of  man's  resurrection  and  of  the  immortality  of  his  soul,  yet  he 
^ke  rf  the  body  as  "  of  our  humiliation,"  and  declared  that  it  shall  be  changed. 


FOOD  AND   ITS   USE   IN  HEALTH. 

Bv  Sa  RuDOK  Bnmrr,  lf.D.,  F.K.S., 

UU  PrmtdtMt  tif  tJw  Rsyal  OglUgt  vf  n»Meia<u^  ttmdim. 

'^'^  nA  Beqtdnmcnti  of  Food— Aliroentur  Prindplw— Sonnet  wad  VkitetlM  of  Food— Alimratery 
flwhihnrw  Animil  Food— T^etkblo  Food— Fniito— Fkrinaeeooi  Fooda- BaocharJBa  SoUtaaoe* 
-Witv— Tb»— Ooffw— Coeo«— Oondiinent*— Prepumtion  of  Food— PraNmtion  mkI  Employ- 
Mat  of  Food— FnportMU  of  DUtawt  Kindi  of  Pood— finpplr  of  liqnidi— Meta  of  Turiotu 
Ftaplat-DdlouaaiM  is  Food— XbuM  Hid  F^«qiMO07  of  M«l»— Dioti  of  Diffan&t  Aget  of  life. 

Katcrk  and  Rbquirembnts  or  Food. 

Wau  is  Food  1    To  this  question  ve  must  be  able  to  give  a  correct  and  definite 

'^'J,  in  order  to  understand  hov  best  to  employ  food  for  out  well-being  and 

*^CQ£ort     A  vety  simple  answer  would  be,  all  tbat  contributes  to  the  maintenance 

of  the  organisation  ol  oar  bodies  in  life  and  health.     IliiB,  however,  would  be  a  very 

^»tifficient>  as  well  as,  in  some  respects,  a  too  comprehensive,  answer.     It  is  evident 

^t  we  must  know  B(»nething  of  tiie  ctmstitution  of  our  body,  and  Uie  nature  of  the 

^^nirements  needed  to  main  twin  its  life  and  actions,  and  whether  the  substances 

'*lucli  we  call  food  meet  these  requirements,  to  what  extent,  and  in  what  way.     We 

xnQst  ascertain,  in  tiie  first  place,  of  what  elements  the  body  is  composed,  in  order  to 

■'^^m  what  is  needed  to  maintain  its  organisation.    We  should  know  something  of  the 

•"odes  in  which  ^ese  elements  are  disposed  of,  what  becomes  of  them,  and  how  it  is 

'^t  they  constantly  need  replenishing.     And  thus  an  essay  on  food  must  either 

^'^me  a  knowledge  on  the  part  of  the  reader  of  the  constitution  and  f  imctions 

^   the  body  and  its    several   parts   and    organs,    which  only  a  physiologist   can 

^    expected   to   possess,   or  we    must    endeavour  to  give  a  brief   and    simple 

^^^ooont,  intelligible  to  the  general  reader,  of  what  is  implied  by  nutrition  and 

K^tiwtL 

Man,  like  all  other  animals,  must  be  supplied  for  the  purpose  of  his  nourishment 

^i.th  organic  substances  previously  formed  either  by  animals  or  vegetables.     He  can 

Modify  or  transform  these  compounds,  and  render  them  fit  for  the  special  purposes  of 

*^^  own  body,  but  he  cannot  originate  them  from  the  mineral  or  inoi^anic  kingdom. 

»  ^^bles  alone  can  form  organic  compounds  from  the  inorganic  kingdom.    All  our 

food,  therefore,  comes  in  the  first  instance  from  the  vegetable  kingdom,  eitlxT  directly 

or  indirectly,  through  other  an?Tn%K    Vegetable-feeding  animals,  such  as  the  cow  and 

*l»e  sheep,  go  directly  to  the  vegetable  kingdom  for  their  food,  whilst  the  carnivorous 

^ninula,  such  as  the  lion  or  the  tiger,  live  on  organic  compounds  already  produced  for 

^hem  from   the   v^etable  kingdom  by  other  animala      Man,  who   is  called   an 

cnuuvorous  ^^nim^l,  can  appropriate  both  species  of  oi^anic  compounds. 

The  principal  elementary  constituents  which  are  appropriated  by  vegetables, 
i&  oilier  to  build  up  the  various  organic  ccMnpounda  which  they  originate,  are  carbon, 
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hydrogen,  oxygen,  nitn>gen,  siilphur,  phospborua,  potash,  and  lime;  and  oE  tlicit- 
carbon  is  by  far  thu  most  extensively  UHcd.  Thera  arc  Mlier  miucml  &ulistan«--«, 
some  of  considerable  importanoe,  ns  sodti,  which  enter  into  the  composition  of  llw 
coniponnd  niaioTia.l5  of  7bich  onr  bodies  arc  formed,  but  those  clftmiints  ?uutDnmt«d 
muRt  be  >*icwpd  as  tho  iDOSt  osseiitial. 

\Vp  Icnow  pretty  well  thu  tiourtm  vrheucn  plants  dorive  tlieM  elementary  sub- 
atasc€«,  bot  how  they  are  separated  aud  cooibiited  the  one  Mntli  another,  and  how 
from  tho  more  simple  orgamc  eompounda  thus  formed,  others  of  a  more  complex 
constitnlion  are  prodnced,  to  lie  again  disintegrated  and  mode  to  perform  their 
Tarion!!  offlcen  in  tlie  ntal  prociisHPs  of  uulritiou  and  growth,  are  much  moni 
difficulc  problems  to  solve,  respecting  which  our  knowledge  is  as  yot  very  imperfect. 
We  know,  indeed,  Uvit  for  fiucli  womlrous  functions  life  is  essential.  Bat  what  is 
lifel  It  is  *inite  ivwf  thrtt  nmny  of  the  pr(KvBs<>s  rarried  on  by  living  organisms  are 
explicable  by  chemical  and  physical  laws,  but  bow  these  laws  are  oontroUcd  and  made 
BobKer^-ient  to  the  ptirfKMieK  of  life  we  know  not  All  living  strnctureB  with  whi(^ 
we  are  ocqoainted  are  dutived  from  previous  H\iDg  organisms.  Dead  nutter  cannot 
oripnato  living  matter,  tboagh  living  macter  can  appropriate  and  give  life  to  dead 
iibit.ter.  tJorae  of  the  lowest  forms  of  vegetabl»»  life  consist  of  bot  a  few  elementary 
Mibntanceii,  which  they  can  obtain  from  thn  atmnrtphere,  such  as  carbon,  nitrogen, 
oxygen,  and  hydrogen.  Othem,  whose  organisation  is  more  complex,  reqoiro  oUi^ 
(ilrnnijls.  which  tlioy  derive  from  the  soil,  and  without  which  they  pprish.  By  the 
deeoy  aud  dwomposition  of  theeo,  fresh  soil  is  prepanvl  for  the  nourishment  of 
higher  and  hi^er  forma  of  organic  lif^,  liy  which,  at  length,  those  compounds  are 
funoed  which  contain  all  the  elements  rMjuiaibe  for  the  support  of  animal  lifa 

Alimkntaiiv  Principles. 

The  organic  ])roduots  formed  by  the  action  of  vegetable  life  when  claasiAed 
:'  "'  o  tlii-ir  coin]ioeition  are  tortued  ''slimentary  principles,"  all  of  whic3i, 
I  ^ly  or  conjointly,    enter  intt?   the   composition  of  rmr   vurimis  artictea 

of  rood,  or  '*  ftJimentarr  fildwitimoes,*'  as  they  are  eallod.  These  "alimeniary  prin- 
oiplt_>s"  an*  dtvidcMi,  llrst,  into  the  two  prinuirt-  iliWsions  of  ''inorganic**  and 
?*o«ri;anic;" 

Of  the  first,  or  "  inorgauio,"  it  i«  nnt  necessary  to  enter  on  any  detailed  eon- 
MdontioiL  It  in  atifHcient  to  say  tJtat  there  are  eertain  mineral  and  saline 
prineiplas  which  are  IndiRpenaable  fbr  the  life  of  man  and  the  hi^er  anlmaU, 
aoch  03  water,  oommon  salt,  lime,  potash,  magnesia,  iron,  and  phosphoras, 
nnil  toxnvi  othen,  ThMo  must  all  in  some  way  (ir  otlicr  have  a  plnc<i  in  those 
alimi-ntory  aul«lances  which  constitute  our  foo«l.  Phosphate  of  lime,  for  L'xaniplr, 
rntors  largely  into  the  compasition  of  uur  bonos  and  otlu>r  pnrtii  of  nur  frame,  and 
water  is  nncntia]  to  the  performance  of  various  ftmctions  and  thedtfi^nmt  chemical 
ellAngQs  which  Oir  food  nndeigooa  ii     '  '>  '  'ivation  of  onv  one  of  tiieer 

inoi^nic  or  mineral  substances  is  sm  -osi-  in  fatal  forms,  as  in  the 

csuR  of  scurvy ;  hcno^  if  artioles  of  foMl  do  not  contain  tfaMO  in  stifficient  qtumli^, 
oxpcnence  teaobea  as  to  supply  them  in  a  separate  form,  aa  when  we  take  salt  with 
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TVioD  kiiub  iif  fond.  Tfap  iiutinot  d  **iwi*u,  in  uite  mannar,  toMlua  tlinm  to 
fi^ijilr  llueir  wants  in  UiU  n9pf>et ;  Ihui  poaltrjr  an  obanrf  rd  to  jnck  up  Itow 
•nd  mortar,  an  contiiiiiiuiT  vIoiuL-nLn  that  arc  nMHltid  fnr  tUn  fomuuion  of  tlifir  (icf{> 
(MU. 

Onirainc  .1 'i.-,   ,.^I- ;,    /  v.' .■  r  ■/.■>   — Thow,   ri^rtiti,  nn?    divuiMc    into    two    grund 
uuliiiittDeS  ;,!    l;  . :    lIh.-."  "-hi.h   i '  iittAln  iiitrn^fn,  or  tbn  "  uitropjliotis  :"  Kiid  tfac 
noKutngRuous'':—  , 

L  SRingrwms  /\imeipU*. — AJtfaoQftfa  nitrogi'ii  conststutus  so  Unpa  »  fviv 
of  tlie  air  that  we  bre*Ui«y  «nd  tllou^h  tt  laitwx  ao  larRoly  into  tiir 
loa  nl  thp  uiim&l  fntm«,  w«  do  not  obtain  it  <Iini*t  fnini  thr  atiuiMpbctrn, 
tnm  varimu  organic  prodoots,  ol  which  it  in  an  ioiportant  coiiatitttcut 
8mm  of  tfaeM  iiitrugunoai  priuciplea  u«  the  fimdoctc  of  animal  Ufa  olon* — ^riiL, 
lh>  gelatJDoua,  tho  most  charmct'iristic  jiropcrty  of  whidi  la  that,  on  oooUn^ 
irfW  heinj^  diHolvMl  in  wat<T,  tht'y  (unn  what  ia  called  *'JL<Uy."  llie  other 
BwUnw  vi  tho  gmop  arp  thr  prodacto  of  both  r^etalilr  and  animal  life,  and 
ttr  tcmed  the  "lUbmnmoax,"  or  pn>t«in$  oocnpoundn,  frmn  poawaainH  an 
»*^jWM  oompootiaa  to  "  prvt«un.**  "nui  principal  olbominoaa  eoinpannda  tuv 
ilhmuB,  fibruw,  and  caM  i  <  ''~  >  white  of  fg  oouakta  of  BUntmui,  which  ha- 
Maa  ntid   bj  hmt,  aa  ..i  .n^;  fibrina  u  that  ooiutitiicoi  of  th»  Uood 

vUdi  nakai  it  c€ag:ulatp  or  olot  aft«r  death,  or  whnii  withflmwn  from  ttip 
My  on  becoming  cold  ;  whilat  caaniiko  ia  tiie  ]irot«i]ie  oMupound  of  milk,  and 
oaartflatoi  ihe  Iwua  of  dieeae,  whencn  ita  nonin.  Tba  vogitablB  kingdom  abo 
*Uk  «■  «i»Iogoiw  priodpleR  whi(*h  hftvr>  rrs:f  ivrd  tliv  satnr  numns — viz^  Yagvtftbk* 
*ttnilDeti,  fifatioB,  and  eniwing,  tho  cfa««nical  ronatitation  iN^iti);  aliuoet  IdMitioal. 
^fvteUe  albumen  ia  found  in  wheat  and  othrr  oanial  Mcda,  and  in  tlm  jnioca 
■4  euay  vQgetablM.  yagviaUt*  fibrine  t«  also  obtainad  from  tho  ooroali^  atul  fionna 
^  n(  tho  tMLtdotw  SUM  called  glutei),  wfaidi  nmaini  after  waahing  out  the  braiv 
^iVT,  ud  itan^h,  Ac  Vitfretahle  caainitn  ia  olitohiMl  from  pcna  and  }ievu  and  oUmt 
Dna  pbuUa,  and  bftnoe  is  oftm  called  **  iLfruraina" 
n.  jr«»-«stfnoytnov«  priiwi/i/u  oonsiat  of  thrvo  groopa :  (a)  The  fata,  c«llM  l^* 
the  hydnMatrbona.  {b)  Btoroh,  sugar,  ikc,  cnllfd  airb6-hfdr«tea  TboK* 
Ijniups  oMuiat  of  variotm  oombinationB  of  oxygeo.  liydm(;oit,  and  carbon  ;  and 
<»  thr  eartn-hTdrato  groups  of  starch,  Jbc,  the  oxygen  and  hydrogen  are  in  tho 
l^fottions  to  form  wati>r.     if)  Aloc^ol  and  the  vcgetafala  acida. 

B(4fa  the  animal  and  regetable  kingdoms  snppty  as  with  fats  at  orticlm  of 
^    Thry  all  contain,  I>p«id)s  their  rsspectire  pecuBar  base,  a  bitty  acid,  and  tbt* 
nstoer  exists  chiefly  in  Hw  fonns  of  ttear^ne^  marptriruN  and  olcine— the 
the  most  solid,  thn  last  Hqaid,  and  margarine  holding  on  intrrmr-diatv 


ma,  vu 


llts  cKrbo-hjrdnUi^  or  starch  group  is  a  much  more  niimcrons  one,  tlte  principal 
**<titacaU  faeing  ataroh.  various  kindft  of  suRiar,  gums  >^  Hubstauce  oalled  dextriwt 
^  certain  acids,  tlie  lactic  nnd  acetic  acids.  Of  all  these,  aa  an  alimentary- 
t'BOl^  starofa  most  be  looked  on  oa  the  most  important,  as  it  eatna  vary  Isrgely 
By  of  our  most  oi'iniuon  nrtidos  of  food  It  is  a  purely  vegetalijp  pnxluot 
of  little  grains  mode  op  of  oonoentric  lajan,  of  which  the  outerrooit 
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is  of  harder  taxttin  than  the  rest  Th(»c>  granules,  when  subjected  to  heat  bj 
boiluig,  swell  up  and  Imrsl  thn  oxktvr  coating,  fnnoing  a  mnciloginotis  majut,  wliich  un 
cooltog  btoouieB  gi-luUnuuu.  ThJii  actiuii  of  XwxX  is  neoL-ssary  to  vnubk-  the  stoinach 
to  act  on  the  stArch  groius.  which  otherwise  might  pA«s  tiirougb  the  alimentAry  canal 
undigeatod.  Even  aniniahi  who8«  iligi^stive  powers  «iialiti>  them  to  fi'ed  ou  whole 
grain  aro  found  to  thri\-e  better  when  the  food  ia  liruiHeii  for  them,  and  the  atarcfa 
graina  thoa  in  a  mttasuiT  hrokuu  up. 

Of  the  sugani,  canc-fiugar  and  grape^ngar  are  productti  of  the  v^>vtable 
kingdom,  and  aro  found  widely  distributed ;  but  lactos  or  iugnr  of  ralUc,  and 
inodte  or  ntiiwle  augar,  are  animnt  products,  the  milk  of  mammals  being  the  only 
aoarce  of  the  former.  Alcuhul  aud  Home  of  the  regi-table  acida  are  oousidifrud 
to  hold  an  intormedtat«}  position  between  the  fata  and  the  atordi  or  carbo-hydrmt* 
groups.     Of  alcohol  we  shall  not  have  to  fi[H!ak  Kpivilically  in  tliis  ariii'Ji-. 

All  aliiiii-fitory  substances  constituting  our  food,  Wing  composed  of  thne 
various  principles  in  various  proportions,  ditTer  in  their  relative  iniportftnce 
to  the  special  purposi^is  for  which  they  arc  needed.  These  purposes  in  aninial 
high  and  complex  oi^niaation,  as  man,  it  need  scarcely  be  aaid,  aro  very  vanoa& 
But  theni  are  two  distinct  purposes  or  destinations  of  all  fooils — the  one  la  the 
development,  or  growth  of  tlie  body  and  its  oouRtAnt  renovation  to  supply  th» 
oODstant  change  or  disintegration  that  goes  on,  and  the  other  is  thf^  supply  oC 
material  for  heat  and  forcie  production,  as  in  respirntion  and  muscular  action,  iluring 
which  the  amoiuit  of  material  required  for  those  chemical  cliaiige.s  by  which  fom 
is  rendered  avftilahlo  is  veiy  l&rgB.  In  othrr  words,  our  food  lias  to  supply  liie 
** matter"  of  wliicb  the  body  is  made  up,  and  "force,"  by  which  its  vorioaa 
actions  ore  produced  and  sostaiaed.  To  deacribe,  on  the  one  hand,  the  varioiui 
ohangee  whidi  food  undorgoea  by  tho  processes  of  digestion,  asstniilation,  secmtiou 
ftnd  cxeretion,  or  on  the  other  the  varioas  ohemioal  changes  resulting  in  oxygeuniion 
and  th«  production  of  heat  and  force,  would  lead  us  into  most  intricate  and  difficult 
physiological  problems  tluvt  would  be  quite  uut  of  placse  in  such  an  article  as  tfaiai 
But  when  s|N>aking  of  the  influence  of  food  on  liealth,  it  is  »ll  important  to 
rpmcml»r>r  thesft  two  distinct  purposBs  for  which  it  is  required,  whether  for  tho 
mnintetuiot-f  of  animal  heat  and  the  production  of  muscular  force,  or  the  met* 
supply  of  material  substanoo  to  uphold  tlie  bodily  frame.  In  a  steani-engin«,  th* 
coal,  or  food,  goes  entirely  to  the  production  of  force  or  power,  by  which  tbv 
madiine  is  made  to  act ;  it  contributes  notliing  to  the  maintenance  of  the  marhino 
itaell  But  in  the  human  body  food  has  to  fiUfil  the  twofold  purpose  of  form- 
ing and  coustoiitly  renovating  tho  machine,  and  also  of  generating  the  furco  by 
which  it  is  mode  to  work.  In  the  fooiIs  pi-epared  by  nature  for  the  maintenanco 
of  the  life  of  the  young  of  animals,  we  have  these  distinct  re<|utn*iiients  BU|ipUe4 
in  mnrvulluus  ooniiiination  and  jterfr-otion.  Milk  and  eggs  contain  the  nitrogmoos 
or  tissue-foniiing  principles,  the  carlio-hydrat«a  or  chief  force-pn>ducing  agents,  and 
tho  mim'ml,  snline  or  inorganic  principles — which  are  also  needed. 

Having  given  tliis  brief  account  of  tho  vEnons  organic  prodnctB  which  are  neceaauj 
to  the  )ihtiiitenanc»  of  auiuial  lift',  rmU  which  when  taken  into  our  syitrm  undnKD 
various  Ami  often  very  complex  changes  in  order  to  lie  eventually  converted  ii 
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blood,  and  ^en  again  disintegrated  and  combined  and  ultimately  built  up  so  aa 
to  form  our  bonea,  muselea,  nerrea,  and  other  structures,  we  must  now  enu- 
merate and  eiawnine  the  more  important  articlea  which  we  use  as  food,  and  see 
how  fax  they  are  suited  Cor  our  purpose. 

S0UBCE8    AND   YaRIETIBS   OF   FoOD. 

AUmsiUary  mbdaaneea  or  food  are  naturally  divisible  into  animal  or  vegetable 
acoording  as  they  are  derived,  indirectly  or  directly,  from  the  vegetable  world, 
whicb  we  have  seen  is  in  all  cases  their  original  source. 

The  composition  of  the  bodies  of  the  higher  animals  and  of  man  being  identical, 
it  might  be  supposed  that  in  ftt^'tna.!  food  we  have  all  that  is  essf^ntial  for  the  tiiain- 
ienance  of  our  frune ;  and  such  is  the  case,  provided  the  particular  animal  food 
that  is  selected  contains  material  for  heat  and  force  production  as  well  as  for  the 
maintenance  of  ihb  tissues  and  organs.  Thus  in  eggs,  milk,  and  iaX  meats  we  havo 
all  that  is  really  essential,  although,  as  we  shall  see  buther  on,  for  comfort  and 
health  tiiere  u«  other  ocauiderationB  to  be  kept  in  view. 

MUk  and  Egga. — ^Theeo  seem  naturally  to  claim  attention  in  the  first  place  befoi-e 
entenng  on  the  oonnderation  of  animal  food  more  strictly  so  called,  because  they  are 
pcovided  by  nature  as  the  sole  food  for  the  young. 

Milk  oomprisea  all  the  neoeasaty  principles  of  which  we  have  spoken — \'iz., 
tin  uitrogenoua,  ncm-nitrogenous,  mineral,  and  water.  The  nitrc^nous  is  repre- 
KDted  by  the  caseine,  or  curd,  and  the  fat,  or  hydro-carbon,  by  the  cream ; 
vluUt  the  carbo-hydrates  exist  as  sugar  of  milk,  or  lactos,  as  it  is  called.  Tho 
remainder  oondsts  of  water  holding  in  solution  certain  mini^ral  sulwtances.  TIio 
httf  matter,  which  exist8  in  the  form  of  minute  globules,  1>eing  of  higher  specific 
gnvi^,  naturally  rises  to  the  surface  when  the  milk  has  remained  at  rest  for  a  little 
time,  and  thus  appears  in  the  form  of  cream.  If  longer  exposed  to  the  air,  and  the 
loon  speedily  if  the  air  be  warm,  as  in  summer,  certain  chemical  changeH  take  place, 
■od  the  lacdne,  or  sugar,  is  converted  into  lactic  acid  j  the  efiect  of  this  is  to 
ougnlate  the  caseine,  which  then  falls  down  in  a  separate  stat*-,  and  the  milk  is  said 
tobeeardled.  Other  acids  will  produce  precisely  the  same  effect,  and  housewives 
DKnr  the  importance  of  keeping  their  milk  pans  perfectly  cloan  and  free  from  alt 
*°Bnie8s.  Now,  it  is  important  to  know  that  precisely  the  same  effect  is  produced 
l^the  juices  of  the  stomach  during  the  digestive  process.  When  an  infant  throws 
'9  its  meal  in  a  curdled  state,  an  ignorant  nurse  supposes  that  this  is  a  Hign 
that  the  milk  disagrees  or  is  bad.  It  is  the  natural  change  in  the  milk  that  takes 
(^  as  a  part  of  the  healthy  process  of  dige&tion.  It  is  the  same  principle  that 
■  applied  in  the  making  of  cheese.  When  the  curd  and  fatty  uintter  arc  seiwratetl 
vj  means  of  what  is  called  "rennet,"  which  is  obtained  from  the  juices  of  the 
dlfs  stomach,  what  remains  after  the  separation  of  the  curd,  which  comprises  the 
''KiDe  aud  Eat  or  cream,  is  called  whey,  and  has  very  little  nutritive  value,  consist- 
'''S'Uit  does,  merely  of  the  sugar,  saline  mattcis  and  small  qunntities  of  the  ciinl 
^Hchhaa  not  been  completely  separated.  It  is  useful,  however,  in  the  sick  room, 
>ii  feverish  rtatea,  and  where  only  small  quantities  of  nutriment  are  needed  or  can 
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be  digested.  In  like  manner,  skimnied  milk,  from  vhioh  the  cream  has  been  removed, 
being  leas  rich,  is  better  adapted  for  weak  stomachs,  bat  as  it  contains  all  the  nitro- 
geaous  element  it  is  fax  more  nutritions  than  yrhsj.  In  bntter-milk,  the  fat^ 
matter  in  the  form  of  butter  having  been  still  more  completely  removed,  all  the 
other  elements  remaining,  we  have  still  an  aliment  possessing  considerable  nutri- 
tive value,  particularly  when  taken  with  other  articles  of  food. 

The  milk  of  different  animals  differs  considerably  in  the  proportion   of    the 
several  constituents,  as  will  be  seen  in  the  following  table,  given  by  Fayen. 


MEAN  COMPOSITION  OF  THE  MILK  OF 

VAEIOUS  ANIMALS. 

Woman. 

Cow. 

Ooat.       !      Sheepi.              Am. 

\                     1 

Xan. 

Nitoogonoas  Matter  and  i 
Insoluble 8n line  Matter  i' 

Butter      

I^etine  nnd  Soluble  Salts 
Water      

3-35 

3-34 

3-77 

89-54 

100-00 

4-55 

3-70 

6-35 

86-40 

100-00 

4-60 

4-10 

6-80 

86-60 

8-00             1-70 

6-60             1-40 

4-50             6-40 

82-00      1      90-50 

1-C2 

0-20 

8*76 

89*43 

100-00 

lOO-OO"    1    100-00 

100-00 

From  this  it  will  be  seen  that  the  milk  of  the  sheep,  goat,  and  cow  i-ank  highest 
in  the  proportion  of  solid  constituents  which  they  contain,  and  the  milk  of  the  aa 
and  mare  lowest,  whilst  woman's  milk  holds  an  intermediate  place,  approximating 
more  nearly  to  cow's  milk  than  to  that  of  the  other  animals.  But  the  cow's  milk 
is  so  decidedly  the  richer  of  the  two  as  to  show  why,  as  experience  has  proved,  it 
is  generally  necessaiy  to  dilute  it  somewhat  when  employed  for  the  sustenance  of 
very  young  infants.  On  the  other  hand,  the  less  rich  constitution  of  asses'  milk 
shows  why  it  is  often  better  suited  for  infants  and  persons  of  very  weak  digestive 
powers  than  cow's  milk.  The  abundance  of  the  saccharine  constitution,  lactine, 
in  mare's  milk,  explains  its  readiness  to  undergo  the  process  of  fermentation,  and 
thus  to  the  formation  of  that  species  of  spirituous  liquid  which  is  largely  employed 
by  the  Tartars  and  Persians  as  "  Koumiss." 

"We  have  only  further  to  obsen'e  that  the  milk  of  all  anim&ls  is  liable  to  be 
affected  by  the  health  of  the  animal  as  well  as  by  its  food.  We  all  know  that  the 
richness,  the  colour,  and  the  flavour  of  the  cow's  milk  varies  with  the  character  of 
the  herbage  or  other  food  on  which  the  animals  are  fed.  But  it  is  perhaps  not  so 
generally  known  that  it  may  thus  be  rendered  poisonous  by  certain  plants,  though  the 
creature  yielding  the  milk  may  not  suffer.  Nursing  mothers  know  that  errors  in 
their  diet — acid  fntita  and  certain  medicines — will  often  render  their  milk 
injurious  to  the  infant.  Even  mental  disturbance,  fright,  or  anxiety  in  the  mother 
may  excite  convulsions  or  other  serious  consequences  in  the  suckling.  This  has 
often  been  seen  in  a  remarkable  i*ay  in  times  of  war  and  civil  commotion.  Sour 
milk — that  i.s,  milk  which  has  undergone  fermentative  change — is  always  not  only 
disagreeable  but  unwholesome,  and  will  often  induce  diarrhoea  and  gastric  disturb* 
ancc.      There  is  scarcely  any  article  of  food  that  requires  more  care  in  its  selection, 

*  IRm  ooireot  »ddItioa  doM  not  Mnvqwad  wttli  tbeM  fljntrea  giTen  hj  PRfen. 
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\  yparmtfaa,  and  iraerratkni  ibiu  milk ;  hodb  b  more  tmnlj  rrndnrod  pornioiotii  hy 
B^MigB  impwgiiatiop,  flspMiaily  l>y  «dmUtuiv  wilfa  poQutfHl  wutcr.  It  in  tn  thin 
^Ht  vmriovK  oatbraaka  o(  tYplinU  ^oror  tuv-n  Itent  trwtoil.  In  towim  tli»  pomp  ii 
too  «ftai  bftd  reoourae  to  in  order  to  iiMarMuB  the  amonU  of  tliot  which  t)iould  lie 
nhlMiMJ  from  Um  cow  olonv,  aiul  thin  ofliii  to  mch  an  cxtimi  fraud  mav 

In  dbDiyiwrr'l  hj  the  ap|i«aratici' of  thn  milk  and  tbr  rir-tidcn"  ptoportian 

«f  owm.  The  jpedfto  (emvicy  of  avi>ra|{(i  good,  pui«  nUk  ia  about  1,030,  al 
tbc  tcmpwatnrn  of  60*  Pabr.  Tho  ammint  of  cmftm  yiiOdM  and  the  VfrnaAe 
gnritr  aJTord,  for  onlinary  pur|NNit!«,  a  rough  bat  atlequatu  tent  whirttuir  tbn  miik 
hH  been  dUatwl  by  wat«r ;  %ut  otlK-T  caraiul  ixn^iuLific  niethudx  aiv  rvquin^l  to  dt'tfct 
liiBiwiDiu  vavB  in  which  tliU  all  imjionaitt  ftx^I  of  tlic  vi>iiti</  mul  tlu<  sick  is  loo 
fciquHitly  adultentod  by  luuorupuloim  vmdon. 

Milk  has  aomatiion  Imppii  fnood  dolir(erio«»  from  Uto  prcsroco  of  a  pnriictiWr 
fnngn  gtrtiig  to  It  a  blao  tint,  and  hmiep  tiw  term  **blQo  milk."  How  thin  tt 
bteid  ii  not  qnito  olear,  but  that  mch  milk  is  capablo  of  givinit  nw  to  mvetx' 
VMriff  lUMuliaaoe  tlwm  «an  bt  no  do«bt.  Hm  fttngva  ap}iain  aa  a  bUe  layer 
«  tka  Mtfte*  of  the  ndlk. 

Iha  coodttiwd  milk,  wliicb  ia  oonr  largely  eoommed,  la  menly  milk  fWiai  whidi 
KkIi  af  Ui0  aqovoaii  vonxtituent  baa  bam  drivan  off  by  haai,  and  then  anckMsd  in 
t<>TT:i»tuxlly-aeBled  tina.  In  aotae  of  thrae  onrnkraad  milki  amue  ordinary  aogar  ia 
tdoidL  They  an  moatTaluable  i^  '  *  food,  and  are  availalile  wfaon  fntili  milk 
tanot  b«  jwDonnd  or  cannot  i  -  '  pt     Cbildrmi  hroaglit  up  by  Iwnd  tluivr 

*d  do  lucfa  miik.  XrvrrthfllMa,  good  froah  mtUt  ia  io  ba  prefern>d  (or  that 
Fvpeaa. 

Ailiar,  which  is  tho  firity  (vmstitucDt  of  milk,  ii  by  thv  daiiymaU  a^Mratod 

ftvBk  thft  rwl  by  maana  o(  <-  t  ha  meehaaioal  rffoct  of  which  i«  to  nrnkw  thr 

AMeaef  avamnm  togMl.  :  iion  fbrm  a  aatitl  maia,  which,  when  rainored 

6ia  tli*>  dmrn^  ia  waahed  with  tha  band  in  water,  with  tbo  rirw  of  avpnimting 

ntnneniM  mattmi.     Halt  is  Uira  addtd  aa  a  meana  u(  makmit  it  ItvpjL     All  furtlm- 

unipalatinn  u  ouly  iitjurious.     Ita  flaTourand  aroma  will  depend,  aa  in  tlic  oaar 

ilk,  on  tbd  cbarart4ir  of  tbtt  patittire  an  which  thn  cow  haa  fed.      Uiileu  mixed 

a  ta>]gD  proportton  of  Halt  it  Tery  midily  unde^fCMa  chumiuil  cliMif{e — booooMa 

aftualia^  aoil  nnwhotamuA.     Odd  and  oomplata  axcluioD  fracn  the  air  will 

\%»  kcapiay  much  longw  withm:  ing  ehaage. 

dflfac,  tbe  nwin  aottftttiwnt  of  w(>  <«aeiueof  tlinnulfc,alwayi  otoitaina 

or  lent  of  the  otlmr  eomponi*nta,  and  on  tlio  proportion  of  tbeM%  moiY  than  od 

ttoJe  of  propamticio,  dopvnda  thii  difTerunt  cluuaetar  of  Uio  dievao.     Thp  lanit*r 

^Utity  ol  or«ftm  that  u  retaiuxd  tho  rielier  the  oIiMw.and  wlwu  only  [KKir  and 

IjrtWnirml  mtik  i«  uard,  tho  clieiwa  is  poor  and  baiil.    The  rioliv  tho  diaalr 

readily  chanioal   liuwgfa    take    plaoa,    and    varuMu  volatile  aeklf  Mv 

rnJscixI,  whifih  give  it  the  poouliar  llavuar  and  i^iamct^riiilioa  w*  q^  **  ohoaiqr/' 

I>tk«  oonrw  vi  theae  ehonsr^  ii  rifTonbt  a  rcAdy  nhhia  for  thn  dpvnkipmcDt  ul 

^vixva  iBUrata  or^gttuiBia,  boUi  vi-fffiable  and  animal,  wbii^  apfiear  in  the  form  of 

"■^  ntt<^  aiul  mi^gpAa,  lo  which  the  epionnt  often  dova  uul  at  all  ol^ect,  but 

*U<:%  nnder  i%  ofcJMliaaablfl  and  otCRnairo  to  delicate  itoioaolis. 
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Clieeae  properly  mnde  aad  of  niodcrato  ricbness  u  umloubtedly  a  voltwbla  notri- 
ment ;  nor  when  takui  with  oilier  Fixh)  Is  it,  in  ro<xieratc  quantity,  anil  au  piirt  u(  k 
meal,  ditficalt  of  digestion.   But  the  bard  and  lough  poorer  varii;tif.s  retjuire  ihestrongl 
Htoniach  of  tho  B^cultui'al  labourer ;  and  as  the  etTact  of  toasting  is  to  redncA  it  i 
altnoit  to  the  consistenoe  of  leallier,  it  is,  in  thitt  utAte,  as  *'  Welsh  lUbbit,"  a  fottiWj 
aouroe  of  indigeetwa  aud  nightmara     That  amoll  qaantitiea  of  t-tieese  taken  at 
end  of  a  repast  act  as  a  conitiment  seema  to  be  very  {{enerally  aokoowlclged  ; 
an  old  proTerb — 

"OhMM!  Ii  a  Burly  df, 
IHgesting  oU  thintfi  bat  iticU.** 


Egyi^  like  milk,  afibrtl  us  a  typical  eximiplti  of  food  containinrf  all  the  difTi 
principles  essential  to  the  development  and  growth  of  the  body,  dilfering  from 
prinuipalty  in  ooatainiiig  but  a  small  portion  of  atarcliy  mutter  as  tiie  repraaent*- 
tive  of  tho  carbo-hydrate  pincipleii.     Both  the  whit«  and  the  yolk  con-'  v  of 

nitrogenoas  elsmenlH,  and  in  the  yolk  we  ha vn  these  associated  with  th'       ,  ittj 

elements.  We  have  also  water  and  saline  or  inorganic  matters.  But  as  tiie  pftK 
oeaa  of  incubation  goes  on,  and  more  mineral  mattur  is  required  for  the  bones  osid 
some  otlter  parts  of  the  chick,  this  issappii«d  from  the  shell,  whiuli  uuiM^ta  priAO^ 
|inUy  of  carbonate  of  lime  or  hard  chalk,  by  the  gradnal  loss  of  whioh  it  l»ooomr« 
thinner  and  thinner  till  it  muy  be  broken  by  the  slightest  touch.  The  shell  ia 
pmetrated  by  minute  poroa^  through  which  air  is  conveyed  to  the  chick  during  tlte 
procesB  of  hatching,  as  the  oxygen  of  the  air  is  necessary  to  the  production  of  tboeo 
diangea  by  which  the  development  of  the  young  bird  tK  effeotwi.  It  is  in  this  way 
also  that  air  enters  when  on  egg  haa  been  long  kept,  and  brings  a)>out  ita  pntre- 
^tion.  This  is  proved  by  coating  the  shell  by  any  material  imi>en'iou8  to  atr»  or 
by  611ing  up  tho  pores  by  nibbing  the  Khell  with  fat,  when  it  is  fouml  that  the  e^- 
will  keep  for  an  almost  indefinite  tiuia  Tho  white  of  fgg,  conaisung  almost  ontirvjy 
of  albumen,  coagulates  by  heat,  and  this  in  a  boiled  egg  becomea  solid,  niid  is  in  this 
state  less  eaoly  digested,  though  not  less  nutritious,  'rtie  yolk,  containing  IitM 
albuminous  matOT,  does  not  so  readily  solidify  by  beat,  and  from  contaiuiug  a  hi^ge 
quantity  of  oily  matter  easily  floats  in  the  white,  from  which  it  is  sppArnted  by  the 
surroonding  membrane,  termed  the  yolk  bog.  Eggs  when  lightly  lioiled  or  in  the 
raw  state  are  easy  of  digestion,  though  niony  persona  cannot  take  them  exoopt  ia 
combination  with  other  things,  and  in  some  instiincen  they  act  ns  Nperiontiv  From 
tlte  large  percentage  of  fat  contjuned  in  tho  yolk,  an  e^  in  tins  n«|K*ct  lieoomes 
equal  to  fat  beef  and  otiier  fat  foods,  micb  as  pork  and  eels.  But  as  the  wbita 
albumen  is  dovnd  of  &t,  when  the  whole  of  the  eg^  is  entea  it  is  Inw  rich,  whiW 
the  tewlonoy  of  the  white  to  induce  constipation  is  overeooM  by  tlte  fatty  niiture  nf 
the  yolk.  Like  milk,  eggs  x-ary  in  flavour  and  riohnesa  according  to  tho  bribed  o( 
the  bird  and  its  food.  Various  devices  of  the  kind  already  oa-ulioned  ore  hod 
rocourte  to  l>y  tho  mrrehanta  to  prevent  tlie  transit  of  uir  through  the  ehcll,  and 
thus  nrtard  or  prv\-ent  putrs^tivs  changes  ;  but  thoy  take  place  so  modily  that  for 
fiMxl,  especially  of  the  young  and  deiioate  and  dys|ie|itiCf  the  utmost  core  sbnuld  l»e 
token  to  have  them  fresh — i.«.,  newly  laid.  Ooatainiuf,  sa  they  do,  a  very  large  yn^ 
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(orlioo  ci  nitrogjeium*  natter  in  a  ooncentrmt^  fonn,  ih^;^  eouslitaCe  otw  of  cmr  most 
SBSteiung  kinds  of  food,  aai  vhost  hard-boiied  an  ixmwvMlj  carried  on  a  joarntr^, 
■ad  mitk  a  little  lalt  and  bread  and  vater  will  aapplj  tho  pedaitrian  or  U(iODr«r  wdUi 
all  be  naedi  to  gu  liuoti|^  a  hard  day'a  work.  OintJtAt4«,  paocakM,  and  f  rittco  an 
dxitAy  okijeociooftble  fram  tii«  preaeuw  of  tho  fried  batter  and  otl  in  which  ih»j  on 
oookad.     A  proyarij-propared  omelette  is,  however,  a  di«h  that  oven  a  delioate 

■tanwrih  ean  dipat  with  fiacility. 

Having  ayamined  theae  two  t/ pical  fbniia  at  animal  food — egga  and  milk — 

tcg«Uier  with  their  at-parate  dmi-atives,  w«  oqom  now  to  tho  oonaidemtfoo  of  tboae 

which  nwrc  conunonly  are  spoken  of  aa^ 

AxiMAL  Food. 

Hub  we  may  tr»t  of  under  throo  headi,  aa — t  U«at ;  II.  P<mlti7  and  other 
fc«K  kc  ;  III.  Fish. 

I.  Meaty  or  the  fl(<ah  and  otUn*  parta  of  antioalB  ua»d  aa  food  by  man,  in  abtaliuxl 
cnttr^  from  the  TCgetaabh)  fuedfinL  It  is  truo  that  among  lavage  and  \-arioiu  aemi- 
rivBnd  tribes  caita,  dogs,  otters,  rata,  and  even  liona,  among  other  camivoraf 
tndffoand  as  food.  Eren  caimilAliam  has  not  jeinltogi'thur  ■limpjWMin'd  fmm 
(be  world,  and  man,  in  the  most  literal  spdm^  ff><^8  on  man  ;  but,  uiilom  wo  oonnidor 
1fe|asBtt  (Exception,  a^'iliacd  p«oplo  confinn  UicntiiFlveH  to  gnumtiivomuK  anbuaU 
^  ;.  of  their  meat.    Beef  and  mutUm  and  brt<iul,  which  are  the  HtapU-  frjods 

r.  _   •dunan,  contain  all  ihoM  priudplea  which  we  have  aren  arc  foiuut  in 

Mt  hae  w  called  fleah  oonsiirta  ehlpRy  of  muscli^,  whteh  la  niail^  up  of  flilron 
lutQai,  Mnned  mtnctilar  fibre^  which  again  conaiata  mainly  of  fibrino.  If  a  piece  of 
^nA  beef  be  dried  in  the  mm  or  otherwiae^  so  as  not  to  bum  it,  it  will  shnvrl  up 
tab)  a  small  balk  from  tht<  loss  of  ita  water,  and  be  rcduci^l  in  weight  from  4  W*.  to 
I  Ql  If  a  pieee  of  Imui  beef  be  woahoil  in  rep<>at4>d  walnn  it  loera  ita  oolour,  and  tho 
^mn.  tisKUP  rtmuiinit  on  u  whito  mam  ;  if  this  b<'  Rubmitted  to  Uie  action  of  I'tlicr  a 
"Main  amount  of  oil  or  fiitty  matter  will  bo  removed,  and  it  will  then  n-iunin  a 
^,  oampact  maaa,  compuaed  entirt'ly  of  fliirino,  with  tlio  exception  of  the  n^nuiius  of 
&  Rhiate  vrmrln  by  which  tho  flesh  waa  supplied  with  blood. 

This  Icxn  f«rt  of  the  flcdi«  or  moaclea,  ooniista  therefore  chiefly  of  6brine,  which 
i» » Inghly  nitrogenous  principle.  The  fat  snpplice  thn  hydro-carbon,  and  tin?  water 
*A  the  blood  contain  tlie  rrquiaite  saline  matter.  But  whcro,  it  will  bo  aaked, 
v^tiwn-pnsfculatiTLiiof  theou-bo-hydratea — the  starch  and  sugar  1  They  are  absent, 
•Ofi  til!  ■  "  .  -rtAnt  to  remember.    Of  ctarch  or  glycvtgpn  there  l»  little,  and  of  a 

Pwibii:  ^'t|I»r  <*nly  a  traoe,  if  any.     Witli  a  view  to  impren  thin  on  Uie 

"■ind  «s  give  tlm  following  table,  comparing  the  composition  of  meat  and  bread  : — 

Vr«l«r(Mid1)lMMl)>aA|alinM TB  4A 

KhciDB  or  gluten      .......        10  4 
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Here  tiw   fibrine  and   tbo   glateo   are  considered  as  tliA  same — that  is,  tbs 
n!trogeaott&  elemeni  in  tlie  lieef  is  repneented  by  the  gluten  in  the  bread.    Tiw  maini 
diirtirence,  Uwrefore,  in  Ibew  two  <^Bf  aruclai  o£  food   hi  that   the  uitrageDotui 
fuiiiciplc,  tiiti  Bbriuuy  is  about  threu  iimns  on  great  in  the  moat  iis  in  tbo  bread. 
Atiil  that  the  former  coittAiua  no  starch,  whiolt  coustiUites  nearly  half  the  bread.     If, 
thoroforov  tho  DutriciTo  value  of  food  depends,  as  lo  a  great  extent  it  does,  on  tW  : 
proportion  nf  the  nitrogenous  element,  il  pound  of  beef  steak  may  be  Raid  -to  be  u 
uatritivu  as  three  poundu  of  whvnteu  bread ;  and  inasmuch  im  fat  repmenta  and 
tokoe  the  pkce  of  slwvh,  w«  h»v«  only  to  fatten  our  buef.  or  when  this  aumot  bei 
done-,  t»ku  some  iat  food — «$  booon— ^ong  with  the  meat  deficient  in  tut.      Thu  i> 
what  vfti  do  when  we  take  hoccoi  with  chick(>n  or  veal,  which  aro  doticient  in  tax. ; 
but,  in  fact,  in  most  of  the  beef  and  matton  that  cornea  to  our  markets,  at  least 
fourth  of  tlta  whole  duod-weight  conaistsi  of  fuL 

Wild  animals — •garnn — generally  liave  very  little  &t,  while  tho  flesh  of  many 
the  heavier  fat  shfep  is  UuxsMiuarlers  fat,  as  much  on  20  lbs.  uf  tallow  boui^  oblaiDodJ 
from  the  cari-aeo  of  a  sheep  wcighiug  5511j«.     Tliy  uscn  whidi  aro  fkttcned  foe 
Cbi-istmaB  market  and  for  agricultural  shows  ha^-u  the  onionut  of  fat  auomiously 
incTBaiiixl,  whicht  being  intermixed  with  the  muscuhu*  tibre,  an  welt  aiU  d(i|MJutod 
masses,  gives  to  Uie  mmt  its  m-trhltxl  appearance  and  somewhat  poJer  <x>loar  than 
urdiiinry  beef.     Tho  object  uf  Uie  gnmur  is  to  sexid  his  cattle  tu  (bo  market  as  fiat 
possible.     But  this  is  often  cnn-ieil  to  ou  uude&irable  extent,  as  tor  ns  the  coiwumir^ 
is  conotmud,  and  uutoils  uuioh  waste,  and  when  etlecte<~l  by  certain  kinds  of  feedings 
— OS  with  oilcake — the  fat  is  rendered  yellow  and  >iily-     ^Vll  meat  la  rendered  motv 
or  lcs»  [Mlutnble  by  the  iliOVrent  foods  on  wliich  the  aiiiiual  lias  hcmi  fed.     No 
matton  or  beef  is  »o  good  as  that  wliich  has  been  Iv^  on  good  hcrliogt'.  in  upinad  < 
districtA ;  and  stall-kept  cattle,  sbut  up  and  fed  on  diy,  ortiticial  food,  give  ueit 
such  good  meat  nor  milk  as  those  kept  in  a  more  natural  way.      Ox  beef 
wctlkcr  matton  are  preferred  to  tlie  mi>ut  of  cows  and  ewes,  the  quoUty  of  the  Inef  ] 
and  mutton  being  superior.     Tho  outward  cluu'actcristics  of  good  moot  should 
known  to  oU  housewives.     The  following   aro   the   charactetistios  giren   hj  Dr.^ 
Lothoby  in  his  *'  Lectures  on  Food  "  :— 

"  1st,  Tt  is  neittuT  of  u  pale  pink  oolotir  nor  of  a  deep  purple  tint,  for  tho  it 
is  a  sign  of  disease,  and  the  latter  indicates  that  the  animal  has  not  been  slanghtn«i1,  j 
but  lias  died  witli  tho  blooil  in  it.  or  lias  sudenxl  from  acute  fever. 

'*  2iiil.  It  has  a  marbled  appearance,  frotu  the  nuoihcations  of  little  vtoas  of 
among  the  muselea, 

*'  3rd.  U  should  be  Arm  and  phtsfeic  to  tho  touch,  and  should  scorooly  rngtaU-n  thei 
fingers ;  hod  meat  being  wet,  and  sodden  and  dulvby,  with  the  fat  looking  like  jcUyJ 
or  Wet  [utvlimfut. 

"  tth.  It  .thould  have  little  or  no  odour,  and  Uie  odour  should  not  be  disagreeahle  H 
for  diseased  meat  has  a  sickly,  cadaverous  Mnell,  sod  sometimes  a  sm^  of  phyuc 
This  is  very  discovt<rablei  «'hen  the  meat  is  chopped  up  and  drondied  with  worm  watrr. 

'*  5th,  It  should  not  shrink  or  waste  much  in  coddng. 

"  <3ih.  It  should  not  run  to  water,  or  Iwconie  verj-  wet  on  standing  for  a  day 
•0  i  but  shonld,  on  the  oouirary,  lie  dry  u[ion  tlte  surfuce. 


VjnmoLmsoMs  .ytiur. 


til 


7th.  When  dried  at  a  tompcnivre  of  313',  or  UuVMboou,  U  ^u>uld  uui  Iuho 
tlun  70  to  IK  per  o«nt  of  its  weight,  vhere**  bwl  nuNit  will  olicti  low  n* 
^0  p«r  oHuL" 
^r%iinl«<iaoMi  JfM<. — ^Tho  prtnct|«Li  modes  in  wbkh  ucal  k  randond  tuiwlKiI«- 
Mt  an  : — 

1.  By  diaeaae  in  tbo  aninuJ  wluii  nlHa^hicnKl. 
^%  By  Uko  potaoDom  iictiaa  of  pardoular  klnda  of  food  or  uOKiom  Agecta  ukoo 

life. 
^3.  By  the  cfaiugea  induced  by  decomposition. 

I.  AH  aniiaftlft  arw  lioblo  to  ba  InfMUid  \vf  vnrioiui  kindii  of  patrinlcn,  mjum» 
^vliiek  um  aimtml  pooulior  %a  o«rtein  udmda     Thera  oro  ttu  luoiv  •vriuiib  and 
lounts  of  mi  wtmlmmnj 
m  moat,  aoul  it  is  of  tho 
lii^wC  InporUnoe    that  thf^ 
dwuM     bn      raor^JMd      and 
Wboft      lA      oUImI 
pork "     dtfpttiik   on 
■  ymiw  ot  a  rainulu  |muu- 
tesKd   tho    "  Cysticrrciia 
nOolnn.*      This    it    a  small 
WiAliT-likp  crattttTv,  about  tfan 
RB  of  s  Ii«mp  serrL,  BaTTonmlBd 
t^an  '"^^lol  in  tho 

Ml     ):  jicod   into  tbi.* 

bntit  body  aliro,  as  is  (lio 
cMt  if  Ike  mea*  thai  infested  Im 
taua  lav  or  inperfisoUy  oookecU 

ii  B  (feTelnp«d  into  annlhrr  fonn,  and  booomfla  a  tapavomi,  or  "  TiL-nis,  wUiim  ; "  bnb 
i  tttgacted  to  the*  prolonged  buit  ncienaury  for  complHc  cooking,  tliu  cysticcrcnii  is 
datiu^jid.  Borf  and  veal  ore  infusied  by  a  similar  ininisite,  which,  in  th«  alimentary 
'Val,  Jervlops  into  atiCpUier  variety  of  tApewonn,  oallod  tha  ''Tamin  mediooannel- 
^*    lu  these  OMCS  tho  onwholcsotiw  mmt  mtly  given  rise  to  a  vt«ry  ti-oublesomo 

diseatw,  by  which  the  hodth  may  be  macli  iiapoiml, 
^at  which  is  soldom  prnductivr  of  fatal  oausequsDOOik 
In  rvocnC  jrcnrs,  howrver,  attontion  has  beai 
oaUed  to  tito  fMal  eoaseqiwiMMB  that  ha^-o  fn>qumi]y 
foUowod  from  tho  sating  of  meai  infutii^  by  a 
•  <di&s«Bl  kind  of  panudttv  tenoed  tho  "Trichina 
vinralia,"  from  pctsontiug  tbo  appearanoo  of  a  hair 
or  tJirvud  onrlad  ii|>.  It  oooura  in  two  farms,  aitlHT 
frtw  or  cnvaloped  in  a  cyst.  It  has  boon  nini  wiUi 
in  Bbn  fleah  of  varioos  animals,  and  also  in  tbat  of 
^^'r  but  like  tho  Oystiocrcus  Ik  is  moat  oommon  in  pigs,  and  train  ita  uiinnto 
■^  ind  cfansadJika  fnrni  ii  not  easily  disoov«red«  except  whon  em^stcd.  H  is 
^^  «1wa  closed  to  the  tcmpemtoro  of  hotting  water. 
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In  1863  public  attoutiou  throughout  Europe  waa  rooBed  to  this  subject  hf 
ft  U-rr-ible  calumity  tliat  ooourrBd  in  Ptusbuu  A  number  of  guests,  MnonQting 
to  103^  ilinf!>tl  tngcrther  at  a  feast  in  a  hotel,  and,  among  other  thingi,  partook 
liifgi!>ljr  of  Bmoked  E&uaages.  Within  a  uouth  twenty  uf  these  guests  hod  died,  and 
the  rtmiainder  the  greater  port  were  made  more  or  Iohs  stfriously  III  Tliuw  sad 
jueuces  were  traoed  to  the  sausages  made  from  a  pig  which  had  been  obaervod 
to  ytfi  out  of  condition  whan  alaoghtered.  The  remaining  lianiBigi^a  and  ment  tram 
which  the/  had  been  pr^urecl  were  found  to  U:  awuruiing  with  Tridiiiuv,  uud  they 
were  also  found  in  the  uiosdes  of  the  people  affected.  When  swallowed^  this 
araeite  ap)M«ara  to  bo  sot  loose  from  its  capsule  in  the  storoaoh  and  inttifitinal 
tl,  propogiitM  with  prodigioufi  rapidity,  and  permeates  the  tissues  of  the  body, 
and  infests  all  the  muacW  The  symptouia  to  which  it  gives  rise  are  of  two 
^Jdnds :  irritation  of  tbe  stomach  and  bowels  occasioning  vomiting  and  pui^^o^ 
]d  th<>n  intense  pain  in  the  muxcles ;  and  a  febrile  state,  roaeubliug,  more  or 
tina  clocM'ly,  the  Bviuptoms  of  typhoid  fever,  ending  too  Crequeutly  iu  death  in  (Im 
>une  of  a  few  wtt-ka. 

Sheep  and  oxon,  and  other  animals,  an  liable  to  tbe  same  diseases  as  tltOM 

rhich  afilsct  man — both  tlioae  of  mi  ordinary  and  tliose  of  a  oontagioos  cha: 

yw  fiar  the  flesh  of  aniroaht,  dying  of  such  diHeiises,  when  taken  as  food 

vwholesome   and   capable  of   inducing  similar  disease,  or  dtaeaae  of    any  kind 

]i  man.  is  a  question  of  extreme  imfiortanoe  to  Uio  welfare  of  the  oommunity.     It 

certain  that  a  very  Iai;go  quantity  of  meat  oonips  into  tlie  market  derived  frtna 

ittU<  tluLt  ba\-e  been  slaughtered  in  a  diseased  state;  but  it  seems  to  ■«  p 

Ii.-arly  ft»c<.T(aiufd  that  if  tbo  disease  luw  been  of  a  non-contagious  kind,  su 

intlttnimnttoti  of  the  lungs,  no  particular  harm  eusucs.     But  how  is  it  in  tbe  case  of 

animals  tlmt  have  died  of  eminently  contagious  diseases,  such  as  the  rinderpest 

8p«:diic  instances  are  given  by  Mr.  8inion,  in  his  reports  to  the  Privy  Council,  - 

Citol  L-unM.v|uenccs  ariiiing  from  eating  cooked  meat  derived  &om  animals  afTi 

by  "anthrax."    And  altliough  dilfui-cnt  opinions  have  been  ezpreated  on  this  su 

and  BpoctBc  explanations  attempted  of   such  casea  aa  Mr.   IKmon  has  cated,  th« 

use  of  meat  obtained  from  animals  affected  by  otmtaf^oiis  disease  ought  not  to  be 

aanotioued. 

3.  Tbe  flash  of  animals  which  hare  fed  on  certain  poisonott*  h«rh*  may  )m 
pcnsonoDS  to  man,  though  the  animal  itself  has  not  suffered.  Hares  and  nabbita  ood 
grouse  may  tlius  prore  unwholesome  or  dangerous.  Certain  medicaneg  givtn  to 
■nimaU  before  staiigiitoring  have  been  known  to  occasi<m  serious  illness  in  thosa 
who  liavc  partaken  of  their  flesh. 

•1.  TIio  chemical  cJuvngea  oocnrring  during  tba  prooessea  of  decomposition  and 
I  ^  '  ri  are  well  known  to  develop  duleti'rious  products,  which  aro  oft«n  pro- 
lyl '  surioitH  coii»pqit<?nci.-8  when  introduced  with  food.  Most  people  aro  kUto 
not  only  to  tbe  disagreeahlrt  tAstA,  hot  also  to  the  frequent  digestive  dfirongementa 
arising  from  taintwl  meat.  And  yet  by  luibit  we  become  aocustome«l  to,  and  hi^y 
ajiprove  of,  many  art  icl».-a  of  food  which  are  undergoing  deeomposition.  High  gamv 
docayed  oluy^Ks  raviai-p,  and  othrr  similar  ihiugstore  the  delight  of  tbe  epicurt%  whiW 
the  lirccnlouden  and  otlier  tribe*  revel  in  tbe  oujoyuentof  garbage  in  anodvaaood 
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«t3ge  of  patre&ction.  From  the  frequency  witli  which  certain  kinils  of  cured 
meats  become  the  caiue  of  illneas,  it  would  appear  that  certain  special  products  aro 
then  fiHmed,  the  precise  nature  of  which  is  not  vety  well  known.  These  effectji  are 
cbieflj  seen  in  the  case  of  bacon,  sausages,  and  dried  meats.  The  remarkable 
utiseptic  properties  possessed  by  the  gastric  juice,  there  can  be  no  doubt,  enable 
it  to  counteract  what  would  otherwise  be  the  injurious  effects  of  tainted  foods.  In 
tlie  case  of  decaying  cheese,  digestion  seems  to  be  sometimes  assisted  by  the  products 
viiieii  sre  thus  developed,  which,  in  some  way  or  other,  appear  to  aid  the  gastric 
juice  in  that  dissolution  of  all  food  which  is  the  primary  step  towards  digestion. 

Mviton. — Of  the  ordinary  meats  consumed  in  our  country  thiii  is  the  most 
gntailly  useful,  because  it  is  among  both  the  most  nutritious  and  the  most  easily 
dipsted.  Beef  is  coromtmly  considered  the  more  strengthening,  but  requires  stronger 
d^eadve  poweiH.  Mutton,  also,  lends  itself  more  readily  to  the  culinary  art — 
admits  of  being  dressed  in  a  greater  variety  of  ways.  There  is  also  greater  variety 
in  the  meat  itself,  the  different  breeds  of  sheep  and  their  different  pasturage 
uakiiig  considerable  difference  in  the  flavour  and  digestibility.  Mountain-fcil 
UDttoa  has  generally  less  fat  as  well  as  a  higher  flavour  than  that  which  is  fed  on 
ncJier  meadow  pastures. 

Veed  and  lattJ>  have  the  characters  of  the  flesh  of  all  young  animals,  and  though 
nore  tender  are  leas  digestible ;  this,  however,  is  more  the  case  with  veal  than 
litli  lamb.  Yeal,  even  if  taken  with  bacon  to  supply  its  deficiency  in  fat,  proves 
■Digestible  to  very  many  peopla  Among  all  kinds  of  meat,  however,  pork  is 
prMmiinent  for  indigestibility. 

Various  special  parts  of  *»'"iftTif  are  largely  employed  as  food,  and  require  a 
for  words  of  separate  notice. 

Sweetbread. — ^This  is  either  the  "  pancreas  "  or  the  "  thymus  gland ;  "  the  one 
being  ntoated  near  the  stomach  and  the  other  near  the  throat.  It  is  a  delicate, 
notritioas  article  of  food,  of  easy  digestion;  but  is  too  frequently  materially  altered 
in  diaracter  by  the  rich  sauces  in  which  it  is  served. 

Liver,  which  is  usually  fried,  is  generally  that  of  the  calf,  lamb,  or  pig.  It  is  a 
coarse,  undesirable  food,  and  very  apt  to  disagree  with  those  who  eat  it  That, 
Iwwerer,  which  is  obtained  from  the  goose,  and  which  is  known  as  "  foie  gras,"  is  an 
utide  of  luxury  highly  appreciated  by  the  gourmand.  The  Strasburg  "  P&td  de 
Eoie  gras"  has  a  great  renown  among  epicures,  and  the  enlarged  liver  of  the 
goose  is  said  to  have  been  one  of  the  delicacies  of  the  table  among  the  Romans. 
^  descriptions  given  of  the  method  adopted  at  Strasburg  to  induce  the  en- 
It^ement  of  the  liver  of  the  goose  are  not  calculated  to  meet  with  the  appro- 
lotion  of  a  Society  for  the  I^revention  of  Cruelty  to  Animals.  The  wretched 
cnatoies  are  confined  in  the  dark  in  small  coops,  not  large  enough  to  allow 
tlKiD  to  turn  round,  and  are  gorged  with  maize  and  fattening  food  till  their 
Iveatluiig  becomes  so  t^pressed  as  to  make  it  necessary  to  kill  them  in  order 
toiToid  death  from  their  diseased  condition.  The  liver  of  a  g(xxe  thus  treated 
^  veigh  from  one  to  two  pounds,  and  from  the  animal  itself,  when  cooked  for 
^00^  as  much  as  tiiree  or  four  pounds  of  fat  escapes.  It  is  said  that  fowls  for 
^  London  market  are  sometimes  fikttened  in  the  same  cruel  manner. 
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Kidney  and  Hearty  consiBiing  of  a  clow,  dense,  flc«hy  substance,  are  arttdee  of 
difficult  (ligesttWlitv  :  hut  tho  kidney  may  be  randpred  soft  and  tender  by  iiuit&h}o 
cooking,  mid,  being  very  sapid,  is  a  pc^ular  article  of  nutritious  food  for  penons  in 
health. 

Tripe  oonsutts  of  the  first  stomach  of  the  ox,  the  muscular  libra  of  which  differs 
from  that  of  niMt,  is  nion;  easily  disintegrated  by  the  gastric  juice,  and  is  both 
nutritious  and  of  easy  di^stion.  It  is  generally  boilml  and  eaten  H-ith  onions  to 
supply  the  sapor,  in  whicli  it  is  so  sadly  deficient,  although  it  contains  a  good  do&l  of 
frttty  matter. 

Sones  are  calculated  to  make  up  nearly  twenty  per  cent  of  the  whole  animal, 
and  as  they  comprise  no  small  ]K>rtion  of  most  of  tho  joints  supplied  us  by  the 
butcher,  it  is  important  to  know  how  far  they  can  be  miule  available  for  food. 
The  nutritive  nitrogenous  principle  which  they  contain  is  almoiit  entirety  gelatine^ 
vliich  is  the  basis  of  i>oup,  and  of  this  tlioy  contain  so  large  an  amount  as  to  ouka, 
it  very  desirable  that  they  should  I>e  fully  utiliwHl,  at  least  in  iiip  dietary 
poor.  To  tlm  end,  they  should  bo  broken  np  into  small  pieces,  and  boiled  for 
boar&  The  gelatinous  and  fatty  matter  thus  extracted,  when  addud  to  soups  or 
mixed  with  other  food,  as  in  the  common  French  i>ot  au  /eu,  increase  very  materially 
the  nutritive  qualities  of  the  otlier  articles. 

ir.  /*of'ftrt/ find  other  Fowh. — In  its  gAncnil  aspect  tli**  fleah  of  birds  diffbrs 
considerably  from  that  of  sheep  and  oxen.  It  is  generally  of  a  darker  coloar, 
though  diffprcnt  parts  of  tho  llesh  of  a  fowl,  as  is  well  known,  differ  in  this  respaot, 
the  br^-^t  and  the  wing  beiug  whiter  than  the  leg  and  the  Iwick.  OiHprent  birds 
vary  ulso  in  this  reepect  The  6esh  of  ducks  and  geese,  and  of  some  of  the  wild  fowl, 
is  much  darker  than  that  of  domestic  fowls  and  turkey.  But  there  is  <»ie  kading 
distinction  Ifetween  the  lle»,h  of  all  birds  and  tliatof  mammals:  it  is  never  mottled 
— that  is,  it  does  not  eontain  fat  intermixed  with  the  muscular  tibre,  although  in 
sxmie  birtis,  and  in  poultry  specially  fattened  for  the  market,  tliere  may  be  a  good 
deal  of  fat  Jeixwited  in  various  other  parts.  The  flesh  of  birds  diflers  much 
in  its  delicacy  of  flavour  and  digestibility.  Tlie  food  also  on  which  tiio  bird  has  fed 
makes  a  great  difleienoe,  l)nrk«  and  geese  are  welt  known  to  disagree  with  dolicat* 
stomaohs,  whilst  a  well-fed  Dorking  chicken  affords  one  of  tlie  moat  suittUilt^ 
aoc«iitabk>,  luid  nourishing  foods  for  the  young  and  delicate.  Unless  it  be  from  feeding 
on  some  particular  food,  most  binU  may  be  eaten  with  safety,  and,  Bpeakiug  gaieraBgrt 
they  are  both  nutritious  and  e.xsy  of  digestion,  whilst  game,  from  its  spedal  fl«*oar 
and  tendrmeas,  is  genei-ally  appftising.  It  should  not,  however,  be  kept  long 
eiiouj;li  to  become  what  is  termed  high,  na  it  is  then  apt  to  dtsagree,  except  with 
epicures,  and  becomes  repulu%-e  to  many  peopla 

These  Uttor  remarks  ^pl.v  qI*^  ^  hurta  and  venUon,  but  the  flesh  of  raUtCi 
has  a  closer  fibre  and  a  peculiar  flavour,  which  render  it  less  digestible  by  weak 
stomachh  ami  a  leea  fsvoarite  food.  We  need  not  attempt  to  enumerate  variou 
Hnb  whioh  aiv  largi^ly  employed  and  mora  or  Ices  esteemed  a&  wholeeome  and 
delicate  food.  Partridge,  quail,  snipo,  woodcock,  pigeon,  ortolan,  wild  duck— all 
have  their  spmol  characteristica,  and  constitute  dcaiiable  udditious  to  the  larder. 
Those  muiictcfi  which  axe  moat  need  become  firmer,  harder,  and  toti|^ier  thaa  thoeo 
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vhidi  *n  less  need ;  benoe  the  differraioe  in  the  character  of  the  flesh  of  different 
parts  of  a  bird.  The  vDodoock  flies  most,  and  t)ie  jxutridge  walks  most ;  henct^  the 
Toodco^'s  wing  is  the  firmer  and  toagher,  and  that  ai  the  partridge  the  more 
tender,  vhich  epicores  know  well,  and  which  is  expressed  in  the  old  rhjrme — 

"  If  the  partridge  had  but  the  woodcock'i  thigh 
He'd  be  the  beat  bird  that  erer  doth  fly." 

Tbe  white  flesh  of  hirds  is  generally  considered  the  more  tender,  and  tlip  dork 
lah  the  more  stimulant  and  the  more  savoury. 

UL  Fish. — Of  edible  fish,  constituting  wholesome,  nutritious,  and  valuabU'  fixxl, 
dicnisan  almost  infinite  variety,  and  should  be  an  unlimited  supply.  But  under  tliLt 
oomiDoa  designation  there  is  great  difference  in  the  character  and  general  suitaldlity 
for  food.  White  fish  and  red-fleshed  fish,  oily  fishes  and  shellfish,  present  great 
ififfiraicefl  as  articles  of  food.  Fish  in  general  is  less  rich  in  fiat  tlian  ordiimry 
bntdier's  meat,  and  in  many  instances  it  is  richer  in  nitrogenous  matter.  Tlie 
folhwiag  table  wilt  show  the  chief  differences  between  white  fish,  such  as 
cod,  sole,  or  turbot  j  rcd-fleshed  fish,  such  as  salmon ;  and  one  of  the  most  oily 
fiihes— eels. 


WbitaFiah. 

Salmon. 

16-1 
65 
14 

77-0 

100-0 

£ol>. 

^itrogenou  Matter           

ht 

IMiMMatter          

Vto          

18-1 
2-9 
10 

780 

9-9 
13-8 

1-3 
750 

100-0 

100-0 

The  quality  of  fish  as  an  article  of  food  varies  with  the  season,  the  cUiu-acter  of  tlie 
^Bediiig  ground,  the  length  of  time  that  it  is  kept,  and  the  treatment  to  which  it  is 
nbjected  after  being  caught.  There  is  great  difference  between  cod  and  salmon  in 
■Biaoo  and  out  of  season.  It  is  just  previous  to  spawning  that  the  fisli  is  in  the 
bghett  condition :  it  is  then  fatter,  and  has  a  richer  flavour.  Herrings  and 
udEoel  are  best  eaten  immediately  after  being  taken  out  of  the  water ;  the  ray, 
ud  some  other  cartilaginous  fish,  are  improved  by  allowing  some  hours  to  elapse. 
Both  fishermen  and  epicures  know  that  a  particular  fisli  that  has  fed  in  certain 
gnandi  and  at  certain  deptlis  is  su{>erior  to  the  same  species  of  fish  caught  in 
ucrtho-  locality.  Thus,  Loch  Fyne  herrings  and  Dublin  Bay  haddocks  have  a 
n^ntaiiou  beycmd  others.  The  sturgeon  varies  in  cliaracter  so  much  according  to  its 
pnndpal  food  as  to  have  received  corresponding  specific  designations,  such  as  the 
uckerel  sturgeon  and  the  herring  sturgeon.  Do^^r  Bank  cod  is  more  flaky  than 
the  Bootch  cod,  which  is  more  tough  and  woolly,  Crimpiitg  consists  in  making 
^nmetw  inciBiona  through  the  fleah  before  the  fibres  have  lost  their  vital  power, 
''^on  that  stiffening  which  is  celled  the  rigor  moriia  sets  in.  The  fish  is  then 
thnwftuito  cold  va^i  tmd  tha  efiect  is  to  cause  a  itrong  oontraotiou  of  the  flesh 
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and  render  it  of  firmer  texture.    Salmon,  when  treated  in  this  way,  and  thrown  iota 
■trong  salt  n-atfir,  mrcf  bo  rendflrec)  so  hnnl  ant)  friable  an  to  W  ob}wtioiiAl>le. 

Aji  a  rule,  white  fish  ia  moi-e  digestible  than  red  fi^h,  and  tlie  loss  oily  are  moc« 
digestible  than  those  abounding  in  oIL  The  Ictuft  digestible  of  the  wliite  fishes  aiv 
probably  tUu  sturjfiwii  and  cod,  especially  in  certain  conditions — such  as  when  tho 
latter  is  tough  nnd  l>>athery.  Most  freKh-wnter  tinh,  whiting,  haddock,  flounders,  Boloa, 
and  plaice  are  among  tho^e  thtt  most  easily  digested  and  the  best  suited  for  weak 
stouBcha.  Turbot  and  brill,  and,  among  tho  richer  fiah,  aahnon  may  1>e  \-iewed  as 
generally  the  most  available  of  the  inon."  liolid  and  uutritive  K|)4>cieti.  Herrings^ 
when  perfectly  fresh  and  depriveil  of  their  akin,  un?  sweet  and  palatable,  and 
though  one  of  the  fatty  fishes,  wilt  not  generally,  if  properly  cooked,  disagree 
with  delicate  stomachs.  Salmon,  considered  the  king  of  tishes  brought  to  table,  la 
among  the  moEt  Hatisfyiiig  and  highly  nutritious  of  fishes,  awl  its  ill-reputation 
with  miuiy  dysjieptics  is  proljubly  niore  frcjueutly  due  to  the  adjunct*  wjih  which 
it  ia  eaten,  or  to  its  liod  condition,  either  fiom  Wing  out  of  season  or  haWng  InieB 
too  long  kept  The  latter  reason  too  frequently  may  be  assumed,  for,  being  a  highly- 
priced  fish,  there  is  great  temptation  to  subject  it  to  various  de^'iccs  for  prmen*ing 
it  by  artificial  'means  and  selling  it  wheu  it  lins  already  undergone  change.  SpraCi 
and  pilchards  are  strong  food  not  to  be  reconimomled,  but  eels  arul  lampreys  an 
generally  cooked  so  as  to  be  made  savourj  dishes,  and  are  enjoyed  by  those  who  u« 
bleaaed  with  tolerably  good  digestion.  The  oily  fishes  being  always  the  most  difiicalt 
of  digestion,  it  is  remarkable  that  common  practice  tends  to  reduce  evi-n  the  moat 
digestible  of  white  fiiihcs  to  the  same  rank  i>y  the  addition  of  melted  bntt«r, 
lobster  or  shrimp  sauce,  and  by  the  amount  of  fried  fut  that  is  attached  to  badly- 
fried  fish.  Olive  oil  is  much  less  objectionable  for  frying  puqioscs  than  butter  or 
lard  ;  bnt  plain  boiled  fish  is  nndoubtetlly  the  most  wholesome. 

Sheil-Fuk.  —  Both  the  Onistaceans  and  the  Mottusee  yield  us  several  figh 
that  hold  a  high  rank  as  nutritious  articles.  They  are  often,  however,  pov> 
Bessed  of  poisonous  or  irritating  qualities  that  render  it  nec««sary  to  use  them 
with  caution.  Most  of  tlie  MoUusca  are  suscciitible  of  \mug  rendered  higldy 
poisonous,  particularly  mnssela,  and  many  persons  manifest  a  peculiar  susceptibilitjr 
to   the   irritant   action  of  tho  Crustaoea,    such  as  lobsters  and  cratts,  which  are 

L  quite  innocuous  to  other  people.  So  singtilar  is  this  susceptibility  that  we  havo 
known  persons  who  could  not  handle  a  lobster  and  could  scanx^ly  pass  one  an  ft 
fishmonger's  stall  without  having  an  attack  of  nettle  rash.  There  are  two  claana  o( 
symptoms  tliat  arise  fh>m  the  poisonous  action  of  shell-fish,  the  one  cluuscterised 
by  gastro-intestinal  irritation,  vomiting,  and  purging ;  the  other  by  nerraas 
symptoms,  convulsionK,  partial  panUysis,  and  stupor.  Death  ha^i  ensued  in  bodi 
ways.  Unfortunately,  there  is  often  nothing  to  indicate  these  {loisonous  qualities 
before  the  fish  is  eaten,  llany  people,  therefore,  have  a  dread  of  all  shell  fiali.  Bd( 
tho  lobster,  crab,  crayfish,  shrimp,  and  prawn,  among  the  Crustacea,  and  the  oyster, 
smong  Molluscs,  must  be  ranked  among  valuable  and  nutritious  articles  of  food. 
They  most,  however,  bo  classed  with  those  fish  which  are  difficult  of  dipjutioa, 

[«nd  many  persons  with  tolerably  good  digestive  powers  complain  of  a  load  in  the 
stomach  after  eating  freely  of  either  lobster  or  crab.     Bhrimps  and  prawns  ars 
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pneraUy  easier  of  digestioa  than  either  crab  or  lobsttr,  whilst  their  <1elicate  flaToor 
readers  them  universal  £avouxitea  0}'Bters  in  the  raw  state  are  more  wholesome 
than  when  cooked,  the  effect  of  heat  being  to  coagulate  and  lianlen  them.  The 
finn,  hard  part  of  an  oyster  consists  of  the  thick  muscle  by  which  the  shell  is  closed, 
the  power  of  which  may  be  judged  of  by  the  difficulty  of  ojwning  an  oyster.  The 
central,  bulky  portion  consista  chiefly  of  the  liver  ami  is  the  mout  readily  digested — 
this  alme  should  be  taken  by  persons  of  weak  digestion.  There  is  considerable 
^Snence  o£  opinion  and  of  experience  as  to  the  digestibility  of  oysters,  liut  from 
the  time  of  the  Romans  to  our  own  day  they  have  been  highly  esteemed  as  nutri- 
tioas  articles  of  food.  The  smaller,  common  kinds  of  slicll-Hsh,  such  as  cockles, 
poiwinkles,  £c,  should  be  avoided.  The  almost  universal  employment  of  vinegar, 
pej!^,  and  salt,  and  olive  oil  in  roany  cases,  as  condiments  with  shell-tish,  appears 
to  be  founded  on  sufficient  reason  aa  well  as  ex|>erieace.  They  facilitate  the  action 
d  the  gastric  juice  in  disintegrating  the  solid  fibrous  material,  and  thus  aid  their 
<%ition. 

YEOETABLii  Food. 

As  we  have  taken  milk  and  eggs  as  the  tyjies  of  animal  food,  so  we  may  take 
vlieiten  bread  aa  the  type  of  vegetable  food.  There  arc  other  cereals  besides  wheat 
vludi  are  used  in  the  making  of  bread,  and  there  are  various  foods,  both  of  man 
ttd  animals,  of  all  which  wheaten  bread  may  be  considered  the  ty]>e.  Tlie  cereal 
ttxi  the  leguminous  seeds  which  rank  first  in  importance  among  vegetable  foods  are 
^^  spoken  of  as  farinaceous  seeds,  from  the  Latin  farina,  or  flour.  Of  these  the 
pinctpal  are  wheat,  oats,  barley,  rye,  Indian  com  or  maize,  and  rice  among  the 
<R(tl5 ;  and  peas,  beans,  and  lentils  among  tlie  legtiminosfe. 

The  various  cereals  correspond  in  a  striking  degree  in  their  com|>08ition,  but 
^  in  the  proportion  of  the  several  constituents.  They  contain  all  the  essential 
•fbientary  principles  of  which  frequent  mention  has  been  niudi-.  Their  composi- 
■*i  will  be  seen  from  the  following  table  of  dried  cereals.     {Paycn.) 


UmrA 

WbMt. 

2000 

Byo. 
12-50 

Uarl«.T. 
1296 

Oata. 
14-39 

H&lu. 

Hic«. 

^Vtogpnoua  flatter           

jrttrino 

12-50 

7-65 

63-80 

64-65 

66-43 

60-65 

67-56 

88-65 

8-00 

14-90 

1000 

9-25 

4-00 

100 

^loie       

•"■ttySlatter           

3-10 

3-10 

4-7.) 

706 

5-90 

1-10 

2-25 

2-2.') 

2-76 

6 -.50 

8-80 

0-80 

%iiflni  Matter        

100- 

2-CO 
100- 

310 

100- 

1-25 

0-90 

100- 

100- 

100- 

It  will  be  observed  that  there  are  two  principles  mention<>d  here  which  do  not 

^cor  in  the  table  given  of  milk,  the  tj*pical  animal  food — viz.,  di'xtrine  and  cellu- 

«Kj  bat  dextrine  is  but  a  modification  of  starch,  and  cellulose  is  the  material  which 

"■nw  the  basis  of  the  cells  and  vessels  of  plants  anali^us  to  woody  fibre  or  lignin, 

"WiW  of  which  are  of  any  value  in  a  nutritive  point  of  view. 

It  it  of  more   importance  to  mark   the  different   proportions  of  uitrogenooa 
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matter  and  starch  in  tho  different  grains.     Whoat,  it  vill   be  ofaserred,   standcl 
pre-eniin(>nt  in  its  proportion  of   nitrogenous  matter,  whilst  riw,  which  haa  th* 
anuUeat   proportion  of    nitrogenous   niatt^^r,  has    tho    largest  aniouiil  of 
Thou  difTcrvnoes  correspond  to  their  respective  values  as  nutriments. 

Wheat  being  the  most  important  of  all  tho  farinacHoiis  seuda,  aa  from 
obtain  what  by  emphasis  is  called  bread,  the  principal  food  of  man,  wa 
confine  th«  foIlo\s-ing  remarks  chiefly  to  tliis  grmn.  \\nien  ground  betwcon  die 
mill'Stones  and  sifted,  it  is  separated  into  two  jiorts — bmn  and  flour.  The  bnu 
is  tho  outside  and  harder  part  of  tho  seed,  and  is  of  ilarker  colour  titan  the  interior. 
Although   not  devoid  of  nutriment   inasmuch  as   it  contains    some   nitrogenotw . 

-iraatBrial,  it  is  used  chioHy  for  feeding  cattle.  If  now  wo  take  the  flour  and  mix 
it  with  vat«Er,  so  as  to  moisten  it  tlioronghly,  it  forms  a  tenacioiu  mass  ten»«d 
dough,  whicli  may  be  druwn  out  and  mouMe<i  into  various  forms.  In  thu  way 
macaroni,  vertnicelli,  and  the  various  kinds  of  ItAliaji  pa.ste  are  formed.  If  this 
dough  \ic.  placed  on  a  line  sieve,  or  muslin  stret<:hed  over  the  t-dges  of  a  Teasel,  and 
rubbed  and  waslied  with  '^^'ate^  as  long  as  tlie  water  passes  tlirough  milky,  than 
romaiua  on  the  sieve  a  wliitc,  sUcky  mass  like  btrcl-lime,  aud  tho  vessel  beneath  vill 
contain  the  starch,  which,  itfter  being  allowe<l  to  re^^t,  falls  to  the  bottom,  learing 
the  water  above  eirar.  The  sticky  mass,  from  its  glutinous  chsjacttirr,  is  e*U«d 
"gluten,"  and  is  the  chief  nitrogenous  constituent  of  the  flour.  It  oonstitotca 
about  10  p4T  cunt,  of  fine  good  flour.  Hie  bran,  which  as  we  have  said  is  not  dcvcnd 
of  DUtrilious  matter,  is  made  up  of  the  two  layers  of  cells  which  form  tiie 
coating  of  tho  seed,  the  outer  of  which  is  dense  and  woody,  and  contains  but  little 
nntrittous  matter,  whilst  the  inner  coating  is  rich  in  nitrogenous  material, 
containing  as  much  as  frem  14  to  20  per  cent.,  nil  of  which  is  lost  when  the  floor; 

..4s  prepared  so  as  to  make  it  as  whit«  as  possible,  by  depriving  it  of  this  finer  hnA . 

.callod  "poUsixi"     It  is  owing  to  tlie  physical  charactars  of  the  gluten  that  floor  j 
is  fitted  to  Inj  made  into  breoil     When  yeast  is  added  to  the  dough  fermcntatioa 
ensaes,  bubbles  of  gus  (carbonic  acid)  ai-ise,  and  arc  entangled  by  the  tenactoos] 
mterial,  which  swells  up  into  a  spongj-   mass,  being  everywhere   permeated   bj* 

#^^^  the    bubliles  of  gas,  and  thus   i-endm-ed  porous  or 

.  /j^Hk  *'  ligbt."     When   put  into  the  oven  in  tliia  state, 

l^^HJ  tlic  fermentation  is  arrested,  and  the  whole  hardaiB< 

^^^y  by  the  coagiilfiting  action  of  heat  into  tlio  solid  but 

■•^^  light  and  Mpongy  substance  calk*!  bread.     Fermett* 

tation  is,  thcreforf,  essential  to  the  making  of  bi^ad 
proper.  In  other  cases  where  tlie  don^  is  Lakcd 
without  undergoing  this  process,  we  have  a  w^mam 
of  biscuit,  not  bn-ad.  Fermentation  n^sulta  from 
the  peculiar  action  exerted  by  ^-cast  on  moist  floor.* 
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Tsu^Cklu  nrms  ns  Xicaoworx. 

(i)  SIb«I»  T«Ml.C«n*  *t  iwt.  oM  wilh 
two  vwtDolMi  (■>  CliAti  of  Taurt- 
CMbftodiKwd  brteddlBCi  (c)  TtMO* 
CoUa  oontjUiitov  Bpon*. 


*  Tha  natura  of   Ibe   scKon    of  tli*  yCMt    fangw    Tonlm\ 
Cbvviria  In  inilucmg  f enaeateUon  ia  stai  •otnow  hftt  of  A  DiTSlwy. 
Txom  a  few  isoUted  oeUa,  »  khawa  ia  tho  Uliutraciao  itai^ 
otbera  Kn  npidly  imKlnocd,  and  bjr  their  ■ggrvgation  iwwim'  A* 
sharartei  of  a  filiform  pUnt,  wbicb  grow*  with  unuing  npldity.   "  Eodi  rcMrt-gniin  or  mD  ooaiiMs  if  a  J 
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It  6at  eluutgM  •  pan  ai  tha  tt*nih  q{  Uui  daor  inUi  sugar,  and  tiiati  convorta 

UuU  nyu  into  alcokul    mxI  cftrbonic    afid    gtiu     Tha  aania   oiuuigca  Uka  plaoa 

in  U»e  brewing  c^    l«er.      An   ibo  gu  in  coofiaad    l^r  lb«   kIuUiiOiui  doogh    ik 

•ofboM  ID  faubUea  of  iinAUnr  or  lurger  tiMOt  making  tbo  wIidIo  Daia  fwcU  oiittl 

ife  bait  of  the  oven  killi  Uiu  jrcaat  plmt.  wh«n  tiw  fmnentatioa  t«  arrrttod.     Tho 

tlcnhol  which  IH  &riutxl  ia  to  a  gmat  extent  drivr^  off  daring  thn  baking ;  bat 

ftMkU  poftton  i»  rrtMiioJ  ulutu;  villi  lh«  watetr  in  tbu  bnad,  fw  a  Ui^t  imrtioa  uC 

*y»— aa  much,  it  w  «iil,  aa  10  pi«r  ocnk — axicta  in  wtU-bakrd  bread.     >'i'wlf. 

■■dn  bnad  ia  aatfft  and  famaciooa,  and  may  be  rollud  lietvt«n  thu  flogcn  into  a 

■H  adheaitB  taMa^  wbsnaa  lUle  bread  crumblMi  into  a^nraie  ptutirlca.     lliin 

'iai  not  afiae  limply,  aa  ia  auppoaed,  from  loaa  of  motatwD,  aa  may  \iv  prtivod 

t; potting  a  stale  loa/  iutu  a  ckwely-i.'Ovt^Ttd  visifl  oihI  exjioain^  it  for  a  ahort 

tilH  ta  bant  in  the  oren,  whm  it  is  found  to  havo  regninod  to  a  great  dvgroa  itii 

aftaes  and  pltunejr.     Sul<^  brpad.  nalam  vnry  old,  appoars  on  analyala  to  cuntaiu 

ihnat  aa  mach  WKter  aa  now  braad  when  eoM ;  but  aoaia  ohaoge  lakaa  plaM  in 

Ibe  btenud  arrangrjnrnt  of  tha  nnlcctilfla  which  alu'n  ita  eonriatcnqr.    37ew  bnad, 

boawer,  ia  geuivmlly  pnduirod  to  stalo,  aa  more  palAtaUo ;  it  ia.  howevf>r.  nmch  laaa 

<&patiUe.     Thia  ariara  frcnu  ita  '<1'^gg*"j;  together  during  maatkation.  ao  that  whtin 

mflowed  it  paaMw  into  tho  atomaoh  in  a  Imr  porooa  atnta^  and  ao  ia  Itaa  caailj  ocivd 

ai  by  Uie  gaatric  juioua.     BCaiijr  ponona  of  fair  dignativo  powexa  And  that  aft«r 

ttiiv  heartily  of  iww  brMul  thay  aru  uncomfortable  and  oppraaod  \ij  a  tmmo 

'  ^'^k'ht  at  thf)  atomacb,  and  pcraona  of  £e«Uo  digaatioa   way  hav«  a  aevere 

>  '  :  -nd  by  oatiiig  nmr  broad.     The  etiaei  of  toartin^  on  the  otitar 

^»l.  >^  C'  lid  bread  mom  friable  and  eaaily  penoltnied  by  the  gaatrio 

Ms,  and  aa  morvi  raadily  digCBt«d.    Toaat  ahonki,  bowavrx,  be  thin  and  crisp  on  tho 

i^lMiie,  and  eaten  mkui  jiftvr  it  ia  made ;  whon  cut  too  thick  and  kept  too  long 

*ftar  boaating,  it  ia  rendered  t4j%'h  and  leathery,  ami  tho  vbolo  object  of  toaating 

M  kat.     Vr'hfln  properly  niatlt*.  niul  MU«ri)  wbnn  cnffioiantly  oold  not  to  malt  thu 

Wter  aprvad  on  tho  nurfacn,  it  coiiatituLnt  a.  wbolnaame  modo  of  taking  bread  ;  bub 

ksc  batitared  toaat— that  is,  toaat  aatur^ted  with  hot  inrltvd    bnttm- — should  be 

«Mkiwad  by  aD  penona  of  weak  atomach  aa  exovodingly  obJecfeioaaUew 

ftT>«n  matJe  with  aoar  yeaat,  or  when  tho  |iroCT«!*  of  fermentation  ia  imprrfecUy 
oondiirtait  or  when  lnaT«n<t.<., sour  doiigIi)ut(iHHt  instftid  of  yrast,  the  bnjad  i8oft«n 
>todarad  ••  aour,"  aa  ia  wrll  known  to  ihoec  who  hnvu  travelled  much  on  the 
Qantbnat     With  aomc  Ktomachji,  alao^  wen  tho  bual  fLTmetitt'd  tirca*!  diaagnwa, 

tt»ltlH<»Me*maihior  Ui*  mm  ooloaHMa  tmnpana*  MlwtuM  «M«h  fomu  tbs  Bbrou  taattaroT 

laool    Tbla  iHf  coBlatM  *  }«I]7-U]»  ntMteBaa;  and  \mM»  tha  jMf  ■»  «»  or  two  ctur  apKna.    Kodi 

«Bk«Kt«aMlp«n.aDdiaa|«liUfl(  rapradwMaa.    Wkaaarvr  Um  fMrt  oalk  u«  In  eonlAct  «llta 

^MM 1^  M^  aiiflagfiw  AaraiMMkMl,  ttay  tM^in  to  k*^  <»it  »«•  w  two  Uttb  prooilaeMsa  fma 

•te  Mm.    Hmh  piiaalaMiM  inw  lai^B  bj  divrw^  ina  tn(«  U»i>  put  ol  iba  eaeteaU  of  Um 

^M  ttt)  (knr.  imibm  an  mpty  tv»m  or  vaoaola  la  tfa*  purat  mIL    n«  Ultla  boda.  «bM  Ml 

B«*i.  iVta  «ff  Cran  «w  Mm  of  the  |nnn*  aaH    jwiaiallr.  h«»r<«^,  mrt  bafiv*  lUr  tkMaJvlw 

k^ltwriwto  baAi,MitliMinMBto«Aan(aaiB  a  in  tU  ftrml-Uiw  lainb«  ImaalinK 

<kn*  <4  )bk«l  mlla.    Tin  ariclnilparwta^aftarkrriivKivvnHM*awv«ralcMMiatiRia<rfk«'« 

^  wi  banii.  h»  laali^i  muioc  with  ths  liqovl.    Ualtti>Un*f(»  "■■T  a^  (aka  pUoa  ^  mmTI 

"^  ^VM)  tifmhm  fiaaaHlm  hi  tti»  in^^or  of  u  ^wMsaH,  urI  halnc  tuOj  at  fM  by  tit* 

^™W  rf  ifae  M  (rf  Iba  VHWrt  adl' -  -  HcicnM  for  AU."  VoL  I. ,  tw  U. 
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and  various  methods,  therefore,  have  been  devised  to  obviate  these  objectioDa,  and 
produce  an  equally  light  and  porous  bread  without  fermentation.  There  are  several 
wajs  of  making  unfermented  bread,  bj  which  time  and  trouble  may  be  saved,  and 
all  risk  from  bad  yeast  or  over-fermentation  avoided.  The  principle  involved  in  all 
is  to  open  out  the  dough  and  render  it  light  and  spongy  by  the  action  of  carbonic 
acid  driven  into  the  mass,  or  generated  within  it,  before  baking.  This  is  effected 
either  by  Dauglisfa's  process,  or  by  the  various  baking  powders  that  are  sold.  Fass- 
over  cakes,  or  the  unleavened  bread  of  the  Jews,  is  a  biscuit,  and  not  true  bread.* 

Of  biscuits  there  are,  in  the  present  day,  innumerable  varieties,  and  the 
popularity  of  this  kind  of  wheaten  food  among  the  British  is  now  extending 
to  the  continent,  where  till  recently  a  genuine  biscuit  was  almost  unknown. 
Some  of  these,  which  we  call  plain  biscuits,  are  made  simply  of  flour  and 
water,  and  vary  in  tiiickness,  hardness,  form,  and  general  aspect,  according  to 
the  baker's  ingenuity.  From  being  well  dried  as  well  as  baked^  they  possess  the 
great  advantage  of  keeping.  Hence  they  are  lai^ly  used  in  the  navy ;  bat  the 
common  ship-biacuit,  though  a  good  and  wholesome  food,  requires  that  Jack  Tar 
should  have  good  teeth,  unless  he  soaks  his  flinty  food  in  his  cocoa  or  other  fluid. 
It  may,  however,  be  brought  back  into  the  condition  of  new  biscuit  by  being 
moistened  and  re-baked,  like  stale  bread. 

Other  kinds  of  biscuits,  most  of  which  pass  under  the  denomination  v€  sweet 
biscuits,  are  made  by  the  addition  of  milk,  butter,  and  sugar.  In  cracknels — die 
technical  details  in  the  manufacture  of  which  are  quite  peculiar — eggs  are  used. 
Various  degrees  of  lightness  and  friability  are  given  partly  by  particular  methods  o{ 
manufacture  and  partly  by  having  recoxirse  to  some  baking  powder  or  other  altern*- 
tiva  Of  fancy  biscuits  the  name  is  l^on,  and  one  of  our  largest  firms  of  biacntt 
bakers  is  said  to  produce  no  less  than  150  varieties.  Carraway  seeds,  ginger, 
and  other  special  articles  are  introduced  in  many  cases.  The  biscuit  which  goes 
by  the  name  of  the  celebrated  surgeon  Abemethy  is  a  plain  biscuit  with  a  little 
sugar  and  some  carraway  seeds,  and  is  a  most  useful  and  digestible  article,  the 
carraway  seed  affording  a  pleasant,  aromatic,  and  stimulant  addition.  True  ginger* 
bread,  as  distinct  from  various  kinds  of  biscuits  containing  ginger,  is  a  bread,  or 

*  There  vn  aerend  fonnuln  for  making    anfermented  bread,  which  are  KvalUble  for  prirctt 
fftiniliei.     The  following  i«  giren  by  Dr.  Pereirk  as  anawering  well . — 
Floor,  lib. 

8«>qaiofttboiiat«  of  Soda,  40  grains. 
Cold  water,  half  a  plot,  or  ai  tnooh  as  may  be  sufficient. 
Hnriatic  add  of  the  shops,  SO  minima  (drops). 
Powdered  white  sugar,  a  teaipoonfuL 
Hiz  well  the  aoda  and  sogar  with   the  flour  in  a  large  basin  b^  means  of  a  wooden   ipoeA. 
Then  gradually  add  the  water  with  which  the  acid  has  been  prenonsly  mixed,  stirring  oonstaatfy 
so  as  to  form  an  intimate  mixture  Ter7  speedily.      Divide  into  two  loares,  and  put  into  a  ii«iak 
oven  immediately.    If  an;  soda  escapes    the  action  of    the  add,  it  csums  a  yellow  spot,    wUd^ 
however,  is  more  nniightlr  than  detrimentaL     The  sugar  ma;  be  omitted  if  thought  desirable. 

Bonmck'a  Bakioff  Povder  enjoys  a  well-merited  reputation.  It  may  be  doeely  imitated  fay  (utaff 
a  mixture  of  equal  parts  of  tartario  add  and  bicarbonate  of  soda. 

Oerman  Yead  and  similar  artides  consist  simply  of  dried  yeast,  so  prepared  as  not  to  kill  Dm 
yeast  plant  ("ToraUCereristie").  They  therefore  yield  a  fermented  or  learen«l  broad  identieal  wftt 
that  obtained  by  the  use  of  fresh  or  brewer's  yeast 
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oke,  ntbtr  Ueui  n  Itiit'nit,  ftbd  containi  treadc,  butter,  siiix<*'i  *^  oftrbonnte  of 

potuk    The  traadu  contains  crrtAin  odds,  by  th><  udioii  nf  whiuli  mi  thf  inituAb 

cubonicadd  iaart  <ne.  and  thus  the spongr  braul  tih&ruoter  U  f^ivon  to  Ui«  nun. 

7<a  Ccbtvw  an  nude  with  floor,  butter,  milk,  and  >ukm*,  and  Cram  thtwi  Aiuilv 

and  ^tf^tiMw  are  mndo  by  ftlicinc  tlm  •    '  'towb- 

m  the  oven.     Hiry  on*  Ur^-ly  uwJ  n  ,     i  <      p-y  atv 

veil  ailiqitad  sod  vttry  DHcfaL     Hot  they  are  inff^rior  to  tiiaouit  powder— 4,a,  fiUin 

«<I1-Bidb  l«9cuits  tfrannd  Anwn,  by  which  the  oohtwivrnm  of  tho  bintut  haa  bntm 

<nn(raW|  and  which  ia  itilt  furtfatr  rilL-otuU  wbcn  boil^nL 

Mtfisu  and  Crwmptt*  nead  not  be  daacribed,  m  thry  ncitht-T  com<.<  undfr  tbir  head 

JDod  ei  balth  not  at  aieknaaa,  txxeepfc  it  be  aa  highly  condacivi;  t»  thr  lutUir  ttaXu, 

Maeanm,    VwmiaUi,  and  Italian  FiuUt  of  which  mention  has  already  bmn 

tak  Semolina  and  SoMgiie  aro  all  gnuinlar  and  othor  fnmifl  of  w|w>nt  flour  ri<-h  in 

Tbtnr  am  uaed  aa  additions  to  aoopa  and  aa  tbn  (nuuk  nf  \-ariouK  {taddiiij^ 

ulttDMsdacarcely  be  nid  are  highly  nuthtiuuM.    MaoLroiii,  on  wliich  the  Italianit  to 

A|tHt  extent  liv«,  is  not  so  much  u»od  amoujf  oum^lvea  as  it  mif{hl  and  ahuuld  ba 

Vlao properly  pmpamd,  wrll  bailed  in  Diilk,  and  nude  thoroughly  soft,  it  ia  ftaa^of 

^pilioo  as  w«il  aa  hi^y  nnthtiou«,  and  atlmitJi  nf  bmn^;  taken  in  various  waya. 

it  aioit  advanta^c'^aaly  takes  the  place  of  vegetablM  with  animal   food,  when  the 

hsamr  an-  inadmiSBiblc.     When  draaed  '*  4  la  Napobtana " — that  i^  with  meat 

SntyoriiCrong  soup  tiouroilovi.T  till*  wcll-boili'd  paste— it  funnti  II  i  ' '<  ,  nutritiouit 

^idi.     In  the  Rommoii  form  of  niacaroiii  (.-ti>i?ite  it  has  to  cnni:  ,    ,  ono  of  the 

■Hat  iiidi{[catibls  ol  foods,  toastxHl  chrenr^  which,  howerer,  with  the  aid  of  mustard 

•li  prppv*  is  made  anbaurrisut  to  the  epiour^'it  behasta, 

Oat»  m*d  0at4H  Fowl. — l*hu  oat  coHWated  in  this  country  is  the  ovena  soKeo. 
vomBioa  oat.  Itw  oompoaition,  as  compared  with  wheat,  we  have  given  in  the 
^tikl(!,pa^  117.  When  deprived  ol  UiPir  outer  inti!gQmeat,oala  are  ooUed  groata  or 
^H^;  tlieaa  when  cnufaed  become  "embden  groats, "  and  when  groand  prepared 
^^Bxfei  Conuoon  oatmeal  is  prrpnred  by  grinding  the  kiln-driM  ^^ratn  dfpriv>*d  vi 
^ywoatareoverings  or  bosk.  It  is  not  so  white  as  fine  wheat  flour,  uml  hiu  t\  Kliglitly 
ntvfiHte.  Ths  drtfinition  of  oats  (fivpn  by  I>r.  Johnson,  so  unromptinH^itary  to 
witclimen,  we  will  not  ijuote,  but  oim  of  th<*  most  ctslebrated  Scotch  physicians,  Dr. 
OiUtai,  Biyiy  ••  Oatmeal  is  espcdally  the  food  of  the  people  of  Scotland,  and  was 
'■hsrly  that  of  the  nortbeni  parts  of  EngUnd — counties  which  have  always  pro- 
^■wed as  healthy  and  as  vigoctra*  a  race  of  men  as  any  other  in  Enrope." 

Akhough  ridi  in  nitragsaooa  material,  oatmeal  is  not  generally  considered  equal 

utritivD  raloe  to  wheat  floor,  tbou^  probably  bat  littli%  if  at  all,  inferior.     Bi-ing 

'Ciant  in  i^uten^  It  cannot  be  vwoulated  and  nudr  into  bread  like  wheat  flour. 

it  colled  oat  bread  or  cnki*  Vi,  iu  facts  »»  inift-nucnt«<l  bn^ud  or  biscuit      It  Ib  in 

^fonu,  or  as  fwirridrr,  tliat  it  constitutes  tbo  staple  food  of  Scotland  and  other 

countriea     With  those  who  am  unaoenstomMl  to  it,  it  is  apt  to  disa|freo, 

boartfaum  and  irritating;  the  bowels.     As  porridge,  or  stir-altnat^  which 

■••■Irti  nntply  of  tfan  moal  wrll  iKiiled,  it  admits  of  Wing  condiin*.-*!  wiUi  various 

^*^^*e  KrtidM  mdk  as  milk,  treacle,  butter,  ke.     It  is  also  a  valuablci  addition  to 

vtcalaU*  «ad  saiBia]  brottw. 
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Barl^nj.—-Ot  this  cereal  there  are  aerend  epeoies  cultivated  in  this  oountrj.  Hm 
gmins  when  ilopnTfxl  of  their  husk  crmstitiite  Scotch,  millpd,  or  pot  barley,  tmt\ 
•whtni  all  the  inbeguineiita  aro  removed,  aiid  tlic;  spcda  am  rounded  and  polished,  thuy 
ani  tormed  pearl  hariej/,  which  when  ground  to  powder  becomes  patent  barlrif.  For 
its  composition  as  compared  with  wheat,  wo  a^in  refer  to  the  table,  page  1 17.  lb* 
nitrogCDOiis  matter  exiRt-s  chif^Hy  in  the  form  of  albumen  and  caaeine,  there  being 
very  little  gluten ;  hoiico,  as  iu  Uia  case  of  oatmeal,  barley  meal  doos  not  admit  (rf 
bfling  mada  into  true  bread,  but  requires  the  admixture  of  a  oertain  portion  at 
wheat  flour.  When  thus  made  it  is  uon&idered  less  dij^tiblo  tlian  common  bnad, 
iind  to  havo  a  sli^itly  laxative  action.  Densham's  farinaceous  food  is  a  mixture  of 
wht-flt  and  Wrley  flour  that  has  lie^n  submitted  to  heat  in  a  baker's  oven  for  a  few 
hours.  By  tliis  mnuis  it  loses  water  by  evaporation,  acquires  a  kind  of  pna  6avonr, 
anil  will  keep  well.  It  oonatitutes  a  very  nutritious  food  that  lends  itaelf  usefoUy 
to  the  culinary  artist  as  a  basis  for  pudding  ^c. 

Molt  is  Imrley  which  has  been  made  to  germinate  by  moisture  and  heat,  and  tb^n 
dried.  A  peculiar  nitrogenous  principle  is  thus  developed  which  has  received  thr 
nsjnct  of  "diastase,"  which  has  the  power  of  converting  the  starch  into  dextrina  and 
sugar,  preparatory  to  the  ftriueutativa  process  of  brewing.  liebig'i  fixxl  for  infiaata 
comsistsof  malt  and  wheat  ilour,  cow's  milk,  bicarljonuto  of  potash,  and  water  iu  siiob 
pro|)oi-tionR  as  to  make  it  repreaont  woman's  milk  as  reganU  its  nutritive  propertiei. 

S*f«. — The  ordinary  cultivated  species  ia  the  Secaie  ewtaU  of  the  botaxuaL 
It  is  a  oommon  food  of  the  nortliem  inhabitants  of  Europe,  but  is  nu^ly  employed 
in  this  country.  Tlie  nitrogenona  matter  of  ryo  meal  existing,  to  a  oertain  degree, 
in  the  form  of  gluten,  it  admits  of  being  mado  into  veaiculat«d  bread,  and  is  VidI 
known  in  Germany  as  "  s^wartcbrod,"  or  bhtck  l>rend.  Although  but  little  inferior 
to  whcatcn  bread  in  nutritive  vahie,  its  colour  and  acid  taste  make  it  disagreeable  to 
persons  nnaoctutomed  to  it>  and  it  also  has  a  decidedly  laxative  efTect^  It  is  given 
to  linrses  when  employod  in  long,  continuous  work,  and  provea  a  sustaining  and 
speedily-iligestcd  food. 

Rye  grain  has,  however,  a  special  interest  from  being  liable  to  beoomO 
attaeked  by  a  parasitic  fungus  termed  Ertfof,  which  causes  the  scod  tn  grow  uat 
in  the  form  of  a  npur,  whence  the  grain,  when  so  affected,  ia  t(>nne<l  spurred  or 
crgotised  rye,  and  the  very  fatal  disease  prodnccd  by  eating  such  diseased  gnuit'  il 
called  '*  Ergotism."  This  remarkable  disease  assumes  two  forms — tiio  oiio  oolM 
oon\'ulsive,  and  the  other  gnngrmoos  ergotism.  In  tlie  one  ease,  tiie  patient 
beoamea  the  subject  of  giddiness,  impaired  vision,  and  \'iolent  oonvulsions;  ami  in 
tbe  other,  of  coldness  and  loss  of  sensation,  and,  ultimately,  mortilioation  of  the 
extreuiitiiNL  The  peculiar  alteration  of  fonn  assumed  by  grain  thus  affected  affords 
a  ready  means  for  its  detection. 

•ffi'M. — This  is  tho  seed  of  the  Orj/za  mtiva^  of  which  there  are  innumerable 
varietiea  cDltivated.  WUlst  in  the  hnak  it  is  called  "  poddy."  It  is  largely  grovn 
both  in  the  old  and  new  world.  The  best  kinds  brom^ht  to  this  oonntry  arc  known 
OS  Pntnu  and  Carolina  rice.  It  is  said  to  constitute  the  principal  food  of  nearly  one- 
tliird  of  the  human  rnoc  Marsden,  m  his  '*  History  of  Sumatni,"  says,  "  Kioe  is  the 
grand  material  of  food  on  which  a  hundred  milliuus  of  tlie  inliabitanta  of  the  earth 
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■tot,  utl  dthongh  diidly  ooafined  by  nature  to  tb»  n^ou  included  betwtwn  and 

hanfariiig  on  the  tropioi,  its  coltivatinn   U  proltablj-  more  «xnailT«   than   Uuit 

of  vhaat,  vkich  tha  Bnnipeans  are  wont  to  ccmaiij«r  as  tba  iiniv«i^  atatr  of  life.'' 

Anbrtnce  to  onr  table,  bow«v«r,  will  show  that  rio*  ia  Icaa  nutritiooa  thou  wbeiM, 

tOMBodi  aa  it  contains  a  mudi  smaller  proportion  of 

ShtBotu  or   iiitnigeiKnu  material ;  and  from  the  large 

tmHDC  of    atoroh   whioti  it   ocmtaini  it  reiieinblra    Lba 

{Miia     It  iJoc«  not  admit   of  bung  mado  into  bruad, 

Bupt   vitb    tfao  additiou  of    wfaaoi    floor    and  other 

tltingK.    Ita   action  on  tho  digoBtive   system   is  rather 

Mflngnnt   titan  laxoLivG.     U  does   not,  faovcTcr,  oon- 

tttti  any   traa  aatrinj^ent     principU,    but    being  Ught, 

"iiprtibfe,  and  \iuirntating,  it  beooraea  a  suitable  article 

of  £m  b  aMea  uf  dimniuBa  and  similar  diaonlon,     It 

U  i[tarnl]y  cat«n  wbolo,  anti  sliould  he  cooked  by  stcom- 

M|  rsUuT  than  boiling,  lut  by  tlui  latter  metbod  it  loam 

ttacb  of  ita  nutriiive  quality.     Its  voluo  as  food,  in  oonnaotion  with  the  larg) 

^Qoist  of  starch  which  it  contains,  wr  Khali  have  occasion  to  refer  to  again. 

JfcHM  or  Indian  Corn  a  the   Fniit   uf   the    Z«a   Jfayt,  a  native  of  Centn^ 

It  is  now  extensively  luwd  as  food  both  in  Ajnerica  and  Asia,  aud 

of  Kurc^te.      Ikitag  defidnnt  in  ginten,  it  is  not  ndopt^-d  for  bmoil, 

mtal,  is  mado  into  oakea,  t-enned   in  Ajuorica  "  Jubnuy  (sikt'/'    Wttli 

^*'^j  eggs,  and   admixture  of  other  flour,  it  is  mode  iuto  a  Toricry  uf  {luddingn 

and  caki«,  whteh  crinstituto  wluxlcsoiut^  and  nutri 
tiotta  aliment  If  «at«a  alone  it  is  apt  to  pro- 
daoB  diarrbaaa,  and  its  peonliar  flanmr  i«  disagrpfr 
able  to  those  who  have  been  onaocostonwd  to  ita 
use.  The  young  groins  from  tJie  onripe  cars  makr 
a  df^Iicioiis  but  mtht-r  over-sweet  vegetable  for  the 
table,  avniUI'Ie  when  the  anamn  for  grocn  peas  is 
over.  In  this  fitatc,  olflo,  it  is  much  easier  of 
digestion.  Containing,  as  it  does,  a  hugo  amonui 
of  oily  or  fatty  matter,  it  fs  largely  used  for 
fattening  itcultry  and  other  animals.  The  articles 
now  largely  sold  nndi-r  the  names  of  Oswego 
flour  and  com  flour  ar«  maize  Hour  that,  by 
means  of  a  weak  Hnlntion  of  Koda,  has  been 
deprived  of  Its  puculUr,  unpleoBaot  flavour. 
Koize  has  latidy  been  introducvd  into  Irvland 
to  take  the  place  of  tho  potato,  to  whiuli  it  is 
undnubtodly  much  superior  as  a  staple  article  of 
Tiidiuis  "polenta"  is  maiso  moal  mado  into  a 
■•n  of  ohwne. 
'^Tuntwws  jj^«ia— Those  oonsticuto  a  distinct  class  of  seeds,  aH<>rdihtE 
^'ttueoos  food,  and   are  eharaeterised    by  containing   a   smaller   [iroportion   of 
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starch  and  a  larger  proportion  of  nitrogenous  matter,  existing  chiefij  as 
legumine,  which  we  have  said  represents  the  caseine  of  animal  food.  There  are 
three  of  this  class  of  seeds,  which  are  extensively  used  as  food — viz.,  beans,  peas, 
and  lentils.  Their  composition,  as  given  in  the  following  table,  should  be 
compared  with  that  of  the  cereals  given  in  the  table,  p.  117. 


COMPOSITION    OF 

BEANS,    HARICOT    OR    FRENCH    BEANS,    PEAS,    AND 
LENTILS,   AS  GIVEN  BY  PAYEN. 

Dried  Orwit  and 

Skumed  Bro«d  at 

WindMn:  Beans. 

Haiioot  ox  Fi«nch 
Beuia. 

Feu,  Dried. 

LeatOa. 

Nitrogenous  Matter     . . . 

Starch,  &c 

CeUulose           

Fatty  Matter 

Saline  Matter 

Water 

29-06 
65-85 
1-05 
2-00 
3-65 
8-40 

26-5 
65-7 
2-9 
2-8 
3-2 
9-9 

23-8 
58-7 
3-5 
2-1 
21 
8-3 

25-2 

560 

2-4 

2-6 

2-3 

11-6 

100-0 

100-0 

98-5» 

100-0 

It  will  be  at  once  inferred,  from  a  considei'ation  of  this  table,  that  their 
nutritive  value  must  rank  high.  And  such  is  the  fact  Nevertheless,  in  a  dietetic 
point  of  view,  they  are  inferior  to  the  cerealia.  Experience  proves  that  they  are 
less  easy  of  digestion,  liable  to  occasion  flatulent  disturbance,  and  to  prove  heating 
and  stimulating.  When  constituting  the  main  sustenance,  in  the  absence  of  animal 
food,  they  are  most  advantageously  taken  with  fatty  or  oily  substances,  or  with 
some  of  the  cereals  less  rich  in  nitrogenous  material — such  as  rice.  Thus,  from  time 
immemorial  almost,  broad  beans  have  been  associated  with  &t  bacon,  the  French 
haricot  beans  with  olive  oil  or  butter,  and  the  lentil  with  barley  or  other  flours. 
This  latter  combination  constitutes  what  is  sold  as  "Bevalenta  Arabica"  and 
*'  Ervalenta."  Sometimes  Indian  com  flour  is  used  instead  of  barley  flour,  and 
sometimes  certain  flavouring  ingredients  and  sugar  are  added.  Tarious  trifling 
modifications  of  this  kind  are  sufficient  to  give  a  new  name,  to  serve  advertising 
purposes.  The  lentil  flour  gives  the  compound  a  certain  laxative  property  ;  but  it 
is  a  mistake  to  suppose  that  it  lb  generally  either  more  digestible  or  more  wholesome 
than  cereal  flours.  The  common  broad  bean,  when  young  and  green,  is  to  moot 
persons  an  acceptable  and  wholesome  variety  of  fresh  ve^table,  and  the  French 
haricot  bean,  when  thoroughly  boiled  and  rendered  mealy,  is  a  good  substitute 
for  the  potato,  and  will  often  agree  when  the  potato  cannot  be  taken.  The  scarlet 
runner  is  a  distinct  variety  of  bean  (Pluueolas),  and  is  generally  eaten  green,  the 
pod  and  seed  together.  The  garden  pea  of  this  country  is  also  eaten  when 
green,  and  when  young  and  fresh  is  a  wholesome  and  easily-digested  green 
vegetable,  but  ia  far  otherwise  when  old.  Few  articles  of  food  are  then  more 
difficult  of  digestion,  nor  can  they  be  rendered  soft  and  tender  by  any  amount  ci 
boiling.  Tlie  meal  of  the  dried  pea  is  chiefly  employed  as  an  ingredient  of  soup^ 
when,  if  well  boiled,  it  becomes  a  nutritive  addition. 


*  The  fifuret  an  thoM  gtrao  hj  Pajen,  wad  do  not  amooat  to  1000, 
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fyfjf  Tnnrf< — ^To  ibn  cIah  Mong  tlie  almond,  walnut,  hazelnat,  pUtachio  nnt, 
the  ouocw^-Bxit,  with   a   U-w  oUkw.     Thoy   oontam   uitr(>(;:t'nami  and  otlwT   oom- 
tvjulurm:;  Lli(.*ni  niitritioua,  but  alao  a  quuititv  t-f  l\\r.\  uit,  wliidi  uuIiLh  vheui 
weak  itooMchc. 

IVa  almaady  koweviT,  unuBtulH  spfcuLi  outivf,  n*  it  U'^<-'I  in  .■•■■■I'-i-v 

nn   that  un   aametiima  duigRKnis  an   well   aa   i<  r)i>    r v'l 

alaitm«l  wb«i  taken  in  lai>;<'  qoantiiiri,  nnm  whni  fmh  luxl  deprived  of  ita 
cm,  H  ■*  Ueaobed  alnomK"  u  apt  tu  induec  a  tit  of  indtp^lioii  (rotit  itJi  tolit) 
itar^  and  the  targe  amooat  of  fixod  oil  which  it  contains,  and  wbi^n  uale  tbit  oil 
icid,  and  is  scill  mon  olinoxinnji  to  a  wnak  Ktrnnach.  Kntftn  in  tho 
ratatu  with  Che  skin  or  bnik  cm,  it  baa  oft^m  >ytcm  known  to  occjutinn 
pulFjr  fwolliD^  of  tlieoyes  and  Caos  atttuulod  by  nvttin  ruih.  Bitter  almoudi  an 
Mrtorkas  |ioifioaim£  to  all  onimala,  in  coiian|upnc«  of  tht*  prrfirnco  of  a  pfCulJAr 
(■Titalliiie  priiieiplo  callud  omygdalin.  Ttiis,  wht^ii  moii)t«iio«l  by  wat«r  or  tha 
joicH  of  chp  iitomarh,  rrMctii  on  othrr  ronKt)tut>nt«  of  tho  s)x>d,  and  th<>re  is  fomiM  a 
vaiattte  oil,  "oil  of  bitt«r  olmonda,"  and  hydrocyanic  in*  pruixic  acid.  The  sweet 
tbiuttl  ia  devoid  of  amygdaUn,  and  no  such  poinonoaa  producta  etvuati  on  ita 
Wnj  (atm  or  mucrd  witli  wator.  Too  much  aiulion  can  icaraelj  W  excrased 
HeiDnng  bitter  alrnmidA  for  flavotinng  puriMMMi,  or  the  owtBnttal  oUa  sometiiBM 
■Uioiliir  differmt  namPA,  but  poMSMod  of  the  aamn  dt^leterious  propertiea  an  the 
<il  (if  bitter  almooda  A  ainglfl  drop  of  thia  oil  hna  bwn  found  Hutncirait  to  kill  a 
(U  tb  fin;!  minutes,  anil  twenty  bitter  almonds  have  loffioed  to  kill  n  dog  in  tax 
hoBiK  NitBKroiiA  instanoea  aro  on  reoord  of  fotal  rtwilts  in  the  liuman  »tibjf«t 
^  th«  acddnntAi  or  oareleflB  eniploynM>nt  of  this  most  dan^rous  article.  It 
Ngbt  urrer  to  be  allowed  in  thn  luuida  of  tho  oook,  at  Iroat  in  it«  conoontratm) 
t>n.  and  the  hitter  ahnond  itaelf  requiros  to  be  used  with  great  onre. 

tHe  eommon  tAettmtt,  the  Spanish  or  sweet  che«tnut,  ia  not  an  oily  seed,  nor  does 
itisniu'n  any  il<>let«noua  principle.  It  la  ext<<nitiv(>ly  uswl  ita  fond  in  Italy  and  vnme 
'>d)i!r  oountrifft.  Containing  a  oonsiderable  proixM-tion  of  Htarch  and  Rogar,  it  haa 
&>>  anall  natridvi;  ralac ;  but  in  the  uncooked  itatu  is  very  difficult  of  digestion. 
It  uv  also  the  cmnmon  liazcluat  and  the  walnut  The  (listncblo  nut  and  ooooa- 
otit  are  largely  oonanmcd  in  thmr  native  oountriea,  and  the  fluid  ceulral  portsoo  of 
U»Mcoa.Dat,  or  "  milk  "  of  tho  oocoa-nut,  la  a  refn3«hiog,  wholcaome  drink  in  hot 
WBalnm 

Axtfa  and  Tuherg. — A  large?  nuralier  of  rrwts  and  tuben  are  aaed  as  food.  Tlioy 
*V7  oouidvrably  in  iJiftr  digostibtlity  and  nutritive  valuf*.  By  far  the  moat 
of  the  whole  class  is  the  Potato,  which  ia  a  tuberoun  outgrowth  of  the 
stAui  of  the  JSeianum  THbanmrn,  one  of  the  solanace*,  a  tribe  whieb 
me  of  the  tnoit  poiaonoos  plants.  Among  thrse  may  be  luentioivcd 
Doully  NighLKhndo.  ibr  Belladonna,  Henbane,  and  Tobacco.  The  fruit  of  tlie 
pouto  ttMlf  is  acrid  and  poisonous,  although  the  tubers  ore  entirely  devoid  of  any 
riooa  principle,  or  if  tliere  bo  tuay,  it  is  destroyed  by  Um  prooeaa  of  cooking, 
the  potato,  which  now  con&titutea  so  important  a  part  of  tbe  food  of  hoth  man 
r««d  Miiraal't  throughout  the  greater  part  61  tho  civilised  world,  mu\  may  bo  said, 
Co  <&cdc  nC3Lt  in  importance  to  the  cereals^  ia  of  very  recent  ijrtrodtKtioD 
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into  Europe.  It  k  commonly,  but  erroneously,  supposed  to  have  been  first  brought 
to  tliis  countiy  by  Sir  Walter  Baleigh.  He,  however,  had  been  preceded  by  both 
Cfl^ttain  Hawkins  and  Sir  Francis  Brake,  the  former  having  introduced  it  to 
Ireland  from  North  America  in  1565,  and  the  latter  to  England  twenty  years 
subsequently.  It  was,  howevw,  tiirongh  Sir  Walter  Baleigh  that  it  first  received 
due  attention  in  England  as  a  valuable  article  of  food.  The  potato  mentioned  by 
Shakespeare  was  the  sweet  potato,  an  entirely  different  thing,  derived  from  tlie 
Batatiu  EdtUis,  now  but  HttJe  used,  though  forming  a  wholesome^  slightly  laxative, 
foiinaceous  food. 

So  late  as  1719,  there  is  no  mention  made  of  the  potato  in  some  of  the  horti- 
cultural works  published  at  that  time,  whereas  now  it  is  widely  cultivated  thron^t- 
out  the  globe  as  one  of  the  most  important  agricultural  products. 

Of  late  years  considerable  alarm  has  been  felt  lest  we  should  be  deprived  of  this 
popular  and  useful  article  of  food.  In  1846  the  plant  became  the  subject  of  ft 
serious  disease,  by  which  whole  crops  were  destroyed,  and  &mine  resulted  in  Ireland 
and  other  places  where  the  potato  had  become  the  main  sustenance  of  the  populacCL 
Various  opinions  have  been  entertained  as  to  the  origin  and  nature  of  this  dise«s& 
Suffice  it  to  say  that  it  involves  ^e  whole  plant,  beginning  in  the  leaves  and  pro- 
ceading  through  the  stalk  to  the  undei^round  stem  and  the  tubers. 

There  are  many  varieties  of  potato  bronj^t  to  market,  but  the  tubers  of  all  haTS 
the  same  general  characters,  although  they  difier  in  their  edible  qualities.  Tiuj 
have  a  solid  firm  texture,  are  surrounded  by  a  thin  epidermis,  beneath  which  it 
another  covering  of  a  dark  colour,  and  are  studded  with  young  buds  termed  "eye^** 
from  any  of  which  new  plants  may  be  reared.  The  substance  of  the  tuber  is  made 
up  of  cells  containing  and  surrounded  by  an  albuminous  fluid  and  a  number  of 
starch  grains.     The  composition,  as  given  by  Payen,  is  as  fbUows  : — 

Nitrogenotu  matter        .......  2*50 

Starch 20-00 

Cellulose 1-04 

gogar  and  gammy  matter 1*09 

Fatty  matter 0-11 

Pectatee,  citi^es,  phosphatei,  and  silioatw  of  lime,  magneaJa, 

potash,  and  soda 1-26 

Water 74-00 


100.00 


The  points  to  be  particularly  noticed  in  this  table  are  the  lai^  proportimi  <A 
starch,  the  moderate  amount  of  nitrogenous  matter,  and  the  great  variety  of  nlt& 

The  chief  character  of  the  potato  as  food  is  the  lai^  proportion  of  starch  which 
it  ccmtaius.  This  varies  somewhat  in  different  varieties,  but  is  always  greatest  in 
winter.  In  spring,  when  the  ve^tative  process  commences,  and  the  buds  or  ''eyes" 
begin  to  grow  at  the  expense  of  the  starch,  ^e  potato  does  not  become  mealy  cm 
beiog  cooked,  but  has  a  semi-transparent  aspect,  and  a  sickly  sweetish  taste,  and  is 
no  longer  suitable  for  food.  The  effect  of  frost  is  equally  injurious,  though  the 
deterioration  is  brought  .about  in  a  different  way.    Tba  efiect  ci  freesing  is  to  ft 


cxtc&c  of  a  meehaniol  kiniL     Ttio  slbuminouii  tlmd  within  the  otdlM  by  ibe 

avt*  mdion  of  frost  dicrupto  thi'm,  luul  thus  th<.^  or^ninlion  and  lif«  of  Ihr 

ti  dntroyed,  and  deoompositloii  «oou  fmxunt. 

Wbtm  a  good  sound  potato  ii  boiled  in  water,  Uit>  iJlnuuen  of  tfa?  liquor  oon- 

uittd  in  aiid  around  the  oelb  ii  eoagulatdd.  and  thr<  starch  grain*  abftor>t  the  water}* 

fortiDD,  and  swpII  np  and  dlatend  the  cell*  in  whit-h  ih<^.r  are  eotitkined.  Tbr>  ocaiKuUtrf  I 

idbomea  forms  a  sore  of  irregular  liKma«  fnTfkipr  of  thi>  uolatod,  tnrollim  starch 

and  this  pot&toMi  hvconK*  "  mifaly.'*     If  theso  rhangm  am  onlj   partially 

the  poteto  ta  waitry,  don^iy,  or  wuty  ;  and  thia  in  mon!  or  Inn  th«  e&ct 

Ft^  potato  diaeftsett  whra  certain  portion*  at  least  of  the  tuber  rumuo  hard  and 

liter  bcnUng.     Pbtatoen  are  genvnilly 

more  palatable  when  Irailpd,  so  as 

'retain   their  form  ;  bat  ihcrr'  can  br 

>  tlOBbt  thai  they  are  moro  caidly  digeated 

■•!i  hnUc«l  long  enough  to  brvak  down  anil 

twtly    musbotl.      Id    like    inannrr    ntnn 

being  ten   mealy,   are  lem  »a«l_v 

Btewning  appcan  to  be  a  pn>f«r- 

of  cooking  to  boiling,  and  when 

method  lit  adrtpUtl,  tlie  $km  idusaVI 

rrioiisly  wmoved,  u  this  ttorm  to 

■in  iDatcnn]  that  would  otherwise  bo  tout. 

the  potato  tn  n  wholeeotnn,  palatablr, 

lur  articit!  of  food  of  consldenbl'' 

ro  value  is  on  all  hands  admitted- 

".iblo  diillronco  of  opinion   ha* 

■  bow  far  it  of  itself  is  ea[iablr>  of 

ling  life  and  Wgour  for  any  langth  of 

Sotue  experiments  nade  by  the  In- 

of  Priaona  in  1840  showed  that  vounK  men  and  boys  enji^Affed  in  light  wrjrk 

itlutOUlgOw  I*r  I    '  ■    •    r  tbr  m<ist  [mrt 

conitderu^'i;  ^  v-       .       '  ;    'ftt<»«*.  of  which 

VOIP  illowed  SIhs.  (oookcxl)  for  bnuLkfast^  SlVis.  for  dinnf?,  and  UK  for  sapper, 

("J  iht!  [iriiouprs  oxpreaMd  themselves  satisfied  with  tlic  diet.     Otiier  axperinienta 

'•l^'M  UiL-  ftamr  tlidt'  appeared  (o  show  that  baked  potatoes  are  Iran  noanshing  than 

If,  howt^-cr,  any  dotiht  It  f-ntertalnt-d  n-sjv-ctiti^  thfsp  anil  Ktmilitr  ex- 

there  can  l)n  no  doubt  that  when  potatoes  tin-  snppUMiipnted  by  some 

'  food  (!ontaiain^  Wat  a  moderate  extra  amount  of  nitrogmoos  mnteriaX  Urso 

ufhft'  "     1  in  such   u   dint   all    thty  nwd  for  htitltU  and 

livogli.     1 1,  :  iiig  Q  ciTtain  amoont  of  oiu^iic.  nr  tish,  or  r 

"•^I^rtion  of  meat,  proridcs  with  potators  a  stifEctent  and  wholeaooie  diet  for 

■orking  tatn. 

"» inti-aoorbvtic  properties  of  the  potato  hare  been  almiidantly  denioiistTatcd 

ne  Bo^M*  of  BbrcKUt  timixc,  tcnanl  ccUuIok  ur  calluUr  Umim,  bj  whkh  tlie  sUreh  fnlin  are 


OmAxviaa  or  Potato  BrAOoi  ai  ns 
Hkx>msal    C«ix«    «p    Om-stMs,' 
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by  observation  and  experience.  In  prisons,  and  on  eeargoing  ships,  especially  such 
as  have  been  engaged  in  Arctic  voyages,  the  potato  has  berai  proved  to  be  the  best 
preventive  of  scurvy.  This  valuable  property  is  due  to  the  various  salts  which  tho 
potato  possesses,  especially  tiie  citrate  of  potash. 

But  valuable  and  wholesome  as  we  have  thus  shown  the  potato  to  be,  it  is  no 
less  true  that  many  dyspeptics  and  persons  of  weak  stomach  find  it  objectionable, 
and  there  is  scarcely  any  common  article  of  food  which  the  physician  more  often 
finds  it  necessary  to  withhold  from  his  patients.  Tins  arises  chiefly  from  the 
large  amount  of  starch  which  it  contains.  This  also  is  the  reason  why  it  is  so 
largely  employed  for  the  manufacture  of  starch  and  farinaceous  foods  consisting 
mainly  of  starch.  There  are  various  preparations  sold  under  different  names,  the 
main  constituent  of  which  is  the  cheaply-provided  potato  starch.  Potato  flour, 
English  arrowroot,  and  various  children's  foods,  all  consisting  principally  of 
potato  starch,  are  of  far  less  nutritive  value  than  they  are  represented  to  be,  and 
many  of  them  are  most  undesirable  for  children's  food. 

There  are  numerous  articles  of  an  herbaceous  character,  which  commonly  are 
termed  green  vegeU^hi,  and  which,  though  containing  very  little  nutriment,  are 
useful  additions  to  our  common  diet.  They  contribute  often  in  important  ways  to 
our  health,  form  a  veiy  agreeable  diversity  to  our  food,  and  give  a  relish  to  other 
articles  of  greater  nutritive  valua  They  consist  of  leaves,  buds,  young  shoots, 
leaf  stalks,  and  sometimes  of  the  whole  plant.  Certain  of  these,  in  some  cases  of 
disease,  have  an  especial  value.  But  with  many  persons  of  feeble  digestive  power 
green  vegetables  disagree,  from  their  tendency  to  produce  acidity  and  flatulenca 
The  green  colour  of  the  leafy  parts  of  vegetables  depends  on  the  presence  of  a 
substance  termed  "  chlorophyll,"  which  exists  in  the  form  of  minute  green  globule^ 
having  characters  intermediate  between  those  of  resin  and  fat  Light  is  necessary 
to  the  formation  of  chlorophyll,  which  is  consequently  prevented  by  growing  plants 
in  the  dark,  when  they  become  white,  or  etiolated,  as  the  term  is.  In  this  way  the 
leaves  and  stalks  of  celery  and  sea-kale  are  rendered  white.  Nor  is  this  all 
When  growing  slowly  in  the  open  air,  freely  exposed  to  light,  the  formation  of 
woody  fibre  is  favoured,  and  the  plant  becomes  proportionately  hard  and  diy, 
and  the  specific  principles  of  each  plant  are  fully  developed,  giving  them  their 
respective  flavour  and  smell.  The  object  of  cultivation  is  to  render  the  plant 
succulent  and  tender,  and  in  most  instances  to  diminish  or  destroy  those  peculiar 
characters  which  render  some  v^etables  bitter  or  otherwise  disagreeable.  It 
seems  to  be  owing  to  the  indigestible  character  of  the  green  and  woody 
constituents  of  vegetables  that  they  prove  more  or  less  laxative  in  their  action. 

The  eabboffe  tribe  affords  us  many  of  our  most  common  vegetable  foods, 
such  as  the  common  white  and  red  cabbage,  the  savoy,  cauliflower,  and  broccoli. 
All  these  contain  so  large  a  proportion  of  water  that  by  drying  they  lose  90  per 
cent,  of  their  weight  The  remainder  is  remarkably  rich  in  nitrogen  and  sulphur, 
and  consequently  of  high  nutritive  value.  According  to  Boussingault  83  parts  of 
dried  white  cabbage,  or  810  parts  fresh  undried,  are  equal  in  nutritive  valae  to  100 
parts  of  wheat  flour.  It  is  owing  to  the  presence  of  sulphur  and  the  ready  produc- 
tion of  sulphuretted  hydrogen  gas,  as  well  as  of  ammonia,  that  we  have  the 
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iliagnMUe  small  connected  with  the  cooking  of  cabbttge,  and  the  still  more 
dtMgreable  eflfeota  when  th^  oocuion,  u  they  are  so  apt  to  do,  flatulent  indigei- 
tiuL 

The  cauiyiotoer  and  the  broeeoli  are  the  most  delicate  and  highly-priced 
Tdgetiblea  of  this  cabbage  triba 

The  Sauer  Kraut  of  the  C^erauuu  oonaists  of  cabbage  cut  into  slloea  packed  with 
■Iteniate  layers  of  salt  in  a  vat,  and  sabmitted  to  pressure  for  a  sufficient  length  of 
time  to  admit  of  its  passing  through  the  process  of  aoetous  fermentation.  It  is 
thm  rtewed  in  its  own  liquor,  and  eaten  with  bacon  or  other  fat  meat.  It  requires 
«  k^y  educated  stomach  for  its  digestion,  and  few  Englishmen  can  endure  it. 
Bat  as  an  anti-scorbutic  it  has  a  ocmsiderable  reputation,  and  was  well  spoken  of  in 
tliia  reqwct  by  C^ytain  Cook. 

Bhtbarb  Uo^  ataiJt$f  derived  from  Beveral  varieties  of  the  genus  Rheumy  and 
4PrraI  frcHD  the  Bumex,  both  of  the  buckwheat  tribe,  are  characterised  by  the 
pnseatce  of  oxalates  and  tartrates  of  potash  and  lime,  and  should  be  avoided  by 
penoDs  showing  a  tendency  to  the  formation  of  oxalates  in  the  urine,  and  are  to 
lome  others  objectioaable,  from  the  amount  of  vegetable  acids  which  they  contain. 
Hui  is  especially  the  case  with  sorrel,  which  is  much  used  by  the  French  under  the 
iMine  of  *'oseille,"  and  which  has  a  decided  bitter  as  well  as  acidulous  taste. 

iSpinaeh,  which  has  analogous  ohanurters,  is  a  more  generally  acceptable  and 
vboleBome  v^etaUe  with  us.  Both  this  and  rhubarb  are  pleasant,  cooling 
Kgetables,  and  though  they  have  a  laxative  tendency  can  be  taken  in  moderation 
I7  met  penons  with  advantage. 

Sea-KaUf  a  marine  plant  improved  by  cultivation,  and  the  Artichoke  and 
A^KBTOffus  are  among  the  most  delicate  and  esteemed  of  our  culinary  vegetables, 
asd  tre  all  wholesome  and  generally  acceptable.  The  asparagus  has  a  certain 
ifinretic  action,  and  gives  a  disagreeable  odour  to  the  urine,  from  the  presence  of 
ApecQiiar  principle  termed  "  asparagine." 

Hiere  are  a  great  many  v^tables  of  no  particular  virtue,  which  in  diSerent 
coontries  are  eaten  as  salads.  With  us  the  principal  of  these  are  muatard  and 
cnai,  vxUer-ere$*,  cTuUvey  and  kUttee.  Some  of  these  owe  their  pungency  to  a 
Totstile  oil,  analogous  to  that  which  resides  in  the  horse-radish.  The  most  useful 
vd  wholesome,  as  well  as  the  most  popular,  of  all  these  is  the  garden  lettuce, 
loetHea  SaUva. 

Hw  Onunh  Garlie^  Leek,  and  Shaloit  members  of  the  lily  tribe,  are  chiefly 
wd  as  condiments  for  flavouring.  They  all  possess  an  acrid,  stimulating,  volatile 
«!,  to  which  they  owe  their  peculiar  odour  and  flavour.  And  it  is  this  which, 
^"^  readily  absorbed,  passes  out  of  the  body  with  the  various  excretions  and  gives 
the  offensive  odour  to  the  breath,  in  which  garlic  may  sometimes  bo  detectod  some 
^71  after  it  has  been  eaten.  By  long  boiling,  however,  this  volatile  principle  may 
^diaipAted,  and  thus  the  large  Spanish  onion  may  bo  rendered  agrccablo  as  a 
^'^etable  either  stewed  or  roasted,  and  is  both  nutritious  and  fairly  digestible  as 
»<^«Hapid. 

Similar  remarks   might   apply  to  Celery  {Apium  graveoletis),  the  odour  and 
wvow  oE  which,  however,  are  much  more  delicate ;  but  in  the  raw  state  oven  the 
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best  and  moat  tender  spectioens  are  andoobtedly  among  the  most  indigestible  of  ( 
vegetables.     Ilus,  however,  is  ttns  the  oane  whca  boiled  or  etowcd,  or  as  a  oon- 
stiiQeut  of  EOiipft.  

There    ore    sevural   kindti   o£    Sea-xoneAi   which   arc   used    buth   as   food 
mpdicinally.      Some  of   thciu,   from    containing   iodine^  are   useful    in   sere 
atfcctioiis,  and   Ctmytff^n,  or  IrMi  Mom  (Cfunubnu   Crupit*),  oontaiuing   tnt 
niucilnginous  and  starch  material,  hu  long  been  umployed  in  oi»sainpdv« 

Thttre  are  a  fow  cuciirliit^tceous  froita  which  are  used  as  vpfpetoblw  rsUuv  than ' 
as  fruite,  hut  thej-  are  of  very  little  nutritive  value.     The  veffet4ihif-marrow,  wiMa  i 
boiled,  is  an  agreeable  and  wUnlesnoiP  vegotahlR ;  but  the  eiictunber,  even   whc 
boiled,  ia  apt  to  denuigo  the  boweU,  and  when  raw,  even  with  the  aid  of  condimenf 
8Uol)  as  prppcr  and  vim-gar,  i.s  a  most  iudigosttblo  article  and  u  fniitf\il  Ronrc«iof^ 
bowel  oomptoint.  Bespiio  of  this,  its  oool  ogreoablo  flavour  has  ;^VL>n  it  a  great  popu- 
larity.    The  more  rapidly  it  haa  bean  grown,  and  the  fresher  it  is  eaton,  the  li 
nbjectinnnblR   in  it      When  boilod   it  becomes    more    dignatiblo,   but    loses   Ha} 
diiimcluristio   flavour. 

Futiffi — The«e  are  among  the  lowest  forma  of  vegEtalile  life,  and  yet  from  iho 
large  amount  of  nitrogenous  nmtter  which  they  ccmtoiii,  approximate  in  their 
cltonoter  as  food  to  aninial  substances.  They  are  hkrgely  consumed  on  the  coq*^ 
tincnt,  oiid  otteropta  havo  recently  U-en  mode  to  bring  them  into  mora  genf 
iu  this  country  by  introducing  variotis  sp^'cii's  whicli  have  hitherto  not  been 
sidered  eligible  or  safe.  There  has  been  a  very  general  pnrjndioc  omongHt  us  to  oU] 
species,  and  these  only  can  be  said  to  bo  accepted  as  safe  eating— \-i£.,  mushroofB^i 
morels,  and  truffles.  Nor  is  this  prejudice  without  foundation.  In  the  fint  pLucj 
ft  is  goiiorolly  admitte<l  that  whatever  may  be  their  nutritive  vahie  they  are  not 
roodily  dignst<Hl,  and  oro  very  apt  in  various  ways  to  disagree  with  many  pencm;! 
and  in  the  next  pbce  the  difficulty  of  distinguishing  between  the  edible  and  tho  nan- . 
odible.  or  poisonous,  is  great,  except  by  persons  well  acquainted  with  tho  z«S] 
oboraciers  of  the  diHiireoi  species.  In  the  absence  of  this  practical  Icnowledgt^ 
anl/sofe  rale  is  to  restrict  their  use  to  those  vaiietiea  which  ore  well  Iniown  aadj 
which  have  tiic  peculiar  oromo,  taate,  and  aspect  of  the  common  mnahnxxa, 
Agaricu*  CampcKtru.  Dr.  GlirisUacm  says  Uiat  a  auto  tuut,  indicatire  of 
poisonoxiB  fungus,  is  on  astriugent  styptic  taste  and  a  diB«greeabI«3  puut^'ut  odooc 
Mi«t  fungi  tliat  liavu  n  u'arty  cap,  and  especially  if  fragnientx  of  ntembnino  •» 
aeen  ulhering  to  their  upper  aurfooe,  are  poimnoos.  Tfae  poisonotu  fungi  appear  ta 
pOBOess  a  peculiar  active  principle  to  which  the  name  of  "  mascorin  "  has  been  gtraa^J 
from  tho  Agnrictts  MuMcaritu,  m  which  it  was  first  discovered. 

In    FnuK!*',    (.}«nuany,   Italy,    Russia,   and    other    countries^   fungi    form 
inqtortant  article  of  diet.     In  the  Pyrenees  they  are  largely  oonsa^1r^<l  by  ti»i 
H  well  as  by  Kalivps,  especially  tlie  Cc-pc,  a  species  of  Boletus,  and  tlii'rc  eon  bo; 
doubt  that  there  are  very  many  funtg  n\'uiti\blc  in  England  which  oni  avoided, 
the  fears  or  prtxljudices  alnaady  mentioned.     Mushrooms,  morels,  and  tmfflt 
used  by  us  c^efly  for  Savouring  mode  dishes,  as  pickleji,  or  for  making  ketdn^l>! 
TIte  trnfllti  is  a  pabt'erransan  fungus  n^vflr  appearing  above  the  8urfjto«.      '~ 
are  several  varieties,  the  nuMt  «ateemed  bciug  obtained  from  the  fbrats  oi  I    ^ 
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Ibe  qiicun  pdaei  them  for  liieir  peculiar  flavour,  but  their  donie,  toogb,  oork-Ukc 
tcxnm  rmtdaa  tbem  wry  indigMtiblc.  Tho  aonimoa  mmfanwrn,  eitiiiir  boUsd. 
ynd,  or  strw«d,  may  be  taken  in  modemte  qtiantity  by  uuMt  ponooi  without 
Q^ury,  but  a  oentialy  oot  adapMl  for  Uio«e  of  weak  digeatioa.  Aa  an  adiiition  to 
mtdifuid  otber  foods  deficient  in  uitrogniH  it  wotitd  ntm  darirabla  that  tho  mont 
ffcnliwno  Torictim  of  fungi  shonM  bo  coLcn  by  tho  poorer  Hniew,  by  whom 
^  may  vfUsn  be  eaaily  obtained. 

^K  Under  this  head  we  have  only  to  ipeok  of  Buch  fmiu  aa  nro  lund  ohi«fly  u  denetrt, 
for  orach  of  the  food  of  vhioh  wo  have  already  ipokeu  was  derived  trom  Mwdi» 
id,  fruits.  Those  of  whidi  wo  now  tfvat  ooao  under  tho  oornmoa  deaominiition  of 
kAj  truitMf  cormiitting  pritioipatly  of  a  iraoettJant  oxtonial  portion,  oontAioin;;  a 
nricty  of  principle  giring  thain  thair  iq»cial  characteriatsca,  with,  geoorally  epeak- 
tftg.  little  xuilritive  material. 

Dmjncmrtts,  or  Sume  FnaU,  uaUtd  by  botnniita  Dntyn,  contun  onu  or 
wreaofida  proper,  oooimonly  oallod  keniel«^  suirounded  by  m  bouy  envdope  callM 
tb  sUme  (endocarp),  on  tho  outaido  of  which  i«  the  aoft  flrahy  portion  (aaivooarp), 
irikh  again  ia  covu«d  by  a  mumbnnoua  kkin  (eptoarp).  The  moitt  common  fruitu 
of  t&ii  chu>  oaod  in  this  couiitry  are  of  the  almond  tribe,  aaoh  aa  llw  paaoh,  nee* 
lihtu^  aprioot,  plum,  and  cherry.  The  di&nenoe  tn  all  thMo  m  regntb  tbor  eom- 
poatiaii  and  edible  4iftalitit<a,  and  between  the  ume  fruit  hi  itM  rijio  mul  niirijM  Mtat^, 
dt^obls  on  the  chemical  changna  (hat  taJcn  place  diirin;;  tho  prT>cou  of  n]>eiiiug.  In 
dor  gn«n  or  uoripo  stato  they  arc  all  very  much  alike,  and  quite  unlit  for  food. 
A»  Ifae  T^ieninK  prooeas  advauoea  Urey  oeaae  to  g^'w,  imd  alworli  ■     "  rn  the 

air  Mid  give  out  oxygnn;  the  actdi  and  astringrnit  inAttiT  which  1 1 .  i  to  a 

nxtpnt  diJBppnar ;  the  starch  is  oonrortod  into  sugar ;  an<l  th(«  pcKnt  liar  prinripl«« 
devtth^Mxi  that  give  tho  fruit  its  siieeilio  uhanotor.     When  over-ripo  still  further 
hare  taken  place,  oocnaianifig  hjes  of  llavoiir,  with  disi^>poarance  of  the 
^prsnd  nther  principles;  and*  finally,  oomplnte  disorgnntsatioa  lete  in,  hj  wliidi 
Ane  is  set  five  anil  rventually  broken  up  l>y  tlio  force  of  g«raiinatton  of  tin- 
plant.     The  larger  tlie  mnuont  uf  solnblt]  pulpy  motcrinlt  with  a  due  proportiou 
and  gum  to  <.  •  i  '  >-e  add,  of  wbich  tli«!ro  ie  ulways  mon.'  or  lese  present, 

tJi(!  fruit,   |.i  ^  own  Rpocilin  fluvour  in  well   dovclopwl     Tho  dif- 

bcaee  in  theao  respeeta  between  the  wild  uul  tlu>  cultivutud  fmitii  is  great,  as  is  scon 
*li"n  nmifHriDg  tho  wild  slos  and  crab  witli  an  Orleajis  plum  and  a  Ribatooe  pip|4ii. 
n.  ,  .Jrxi  of  tbo  gardener  is  to  dnvclop  tlm  e«lililc  qnalitiett  at  the  expenae  of  tho 
■■U'udastriDjgeiithanlakroocikrp  of  thr  wild  tn'<-.  Wt^ll-ripened calti\-atad fruits  of 
^^SHOQOicHota  an  agreeable, nfrc«lungfoo4l,dig(Wil>lf>  and  wholnoome,  when  taken 
^  inodesxtu  qtiantify,  and  of  a  toIoo  that  is  not  to  be  oBtimat«<d  by  their  oompara- 
'•■■'■'■-  mail  amtiuntof  nutritiuuti  nialcriul :  but  Ibey  all  have  a  more  or  1««  Uxativ^* 
'^  aod  tendency  to  exdtc  intosUnol  irritattuu  in  the  sneceptible,  and  in  orrtain 
^AttitQligoifl  thiry  an  scarcely  admianbhi.  Tlicnn  is,  howiyx-nr,  much  reann  to  doubt 
^■■tUr  tiwy  ore  as  objectionable  as  hns  often  been  repraaeutad  in  gouty  habits  of 
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body.  Tlid  v^^etoble  aalts  which  they  oontiun  are  oerUinly  advantaj^os  in  inu| 
Budi  OMoa^  fuid  their  general  aidij^coriMttic  qa&litiea  are  Dnquf^ationAblo.  Most 
these  drupaceona  fmits  ore  now  iioported  in  large  qoantities  in  a  dry  ntate,  and  i 
Tery  aooHptable  additions  to  the  deBMrt.  Of  iiluniR  there  are  two  principal  ]dai 
tbiLH  mtroducL'd.  The  Gucr  French  prune,  which  has  been  driod  in  the  sun,  vh( 
nuwly  brought  to  market  and  not  too  dn-,  iiuiy  be  tiiken  in  nioderatA  qoontity  wi 
advantage,  whilst  the  smaller  r&rioQr,  of  a  coarser  character,  and  sometimes  cmlk 
the  medicinal  prune,  when  stevud  and  eaten  with  plain  boiled  rice,  makes  a  whol 
lome  and  uacful  sweet  tliah. 

The  iJo^  (I*hosinx  dactyl\fera)  is  a  drupoocous  fniit  of  the  utmost  importani 
in  the  East,  where  it  forms  the  main  sustenance  of  Arabs  and  others.  Sagi 
Appeara  to  be  ita  main  alimentary  constituent 

Pomacetnt*  Fruit*.  — The  apple  tritx?  affords  several  fruits  which  aro  extensive 
used  and  of  considerable  value  bs  additions  to  diet  tablea.  The  edible  portion  is  hei 
again  the  fleshy  mass  or  saroocarp,  whioh,  however,  is  for  the  most  port  of  a  mm 
firmor  texture  than  in  dmpaoeous  fruits  when  ripe,  and  the  core,  or  endocarp,  whii 
encloaea  the  seeds,  a  a  dense  membrane,  instead  of  being  stony.  Tlie  apple 
tli6  quince,  even  in  tlieir  fully  mature  or  ripe  state,  have  a  solid,  firm  tvxture,  bi 
mOGt  of  tlie  pears  beoomc  more  or  leas  soft.  They  are,  therefore,  more  digest  ibk-  thi 
applfn,  which  nan  only  lie  indnlged  in  by  pereons  of  tolerably  good  digeatiTepoiirei 
and  then  only  in  small  qaantitiea  Kevertheloas,  as  article  of  fo(xl  apples  ar» 
valuable  tliaa  pearsL  Wbenoookod,  and  thus  made  thoroughly  soft,  they  are 
much  easier  of  digestion ;  and,  as  they  odinit  of  being  dried  and  conipnwK-d,  thry  cati 
k».-pt  for  a  long  time  without  undergoing  any  change,  and  when  stewed  can  1  m  Irro; 
again  into  a  digestible  stato.  Both  |>GarB  and  ap|^es  are  considered  filigbtly  relaid 
OBpedally  the  latter,  and  for  this  puqvose  they  are  often  taken  with  coarse  brown 
which,  while  oovoring  the  aadity  and  acerbity  of  the  ooorsor  ▼arietics,  Increosee 
laxative  action.  The  vegetable  acids  which  they  contain  render  them  both  polata' 
and  wholeeome  constituenta  tor  puddingK  and  pies,  and  the  more  valuable  brwai 
they  are  available  when  other  fmits  ai-e  not  to  be  obtained.  From  tlie  fenn 
jnlco  of  the  apple  cider  is  made,  and  from  that  of  pears  perry.  Both  these  be 
are  apt  to  diaagreo  with  those  who  are  unaccustomed  to  tliem,  althuugh  the 
specimens  are  oooUug  and  refrMhing  drinks  in  hot  weather. 

£4mriut  or  Bacaaig  bruits. — ^To  these  belong  the  currant,  goos»lM>rry,  rmi 
cddcrberry,  and  the  grape.     In  these  the  seeds  are  embedded  in  the  semi-duid 
or  juice,  wlitoh  is  surrounded  by  a  more  or  leas  denjie  and  firm  pericarp,  tlio 
busk.    Both  this  and  the  seeds  are  very  indigestible,  and  should  not  be  swall 
the  latter  especially  are  a  fruitful  source  of  bowel  irritation.     When  unripe 
are  all  exooediugly  tart,  and  still  raoiv  readily  excite  t>owe]  disturbance  with 
griping.     When  ripo,  both  the  red  and  the  white  Currantg,  from  tho 
agreeable  acidulous  juioe  which  t^ey  contain,  along  with  a  certain  amount  of 
form  excellent  material  for  Kweet  dishes  and  for  jelliefi  awl  s^Tiipa.     TI>'-  '  '  '  ^ 
rant  haa  aspacial  volatile  principle,  gi^n^  it  its  peculiar  Bavour,  and  a  pur|>l 
matter  of  conaidorable  int<Muity.      It  lias  also  a  thin-loM-,  very  iudigesLjulff  Kk 
The  0oo4cberry  tn  ita  general  cliorooter  resembles  the  currant.     But  Uirough  cnlU 
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tua  ve  kave  numenMU  vamtua  of  Umm^  lome  cif  which  ire  tnnre  wbalntouut  uul 
pNtlj  prafuriijle  to  utben.  Tha  Uavuur  u£  tboau  wliicb  uv  growu  in  tiurtlK'm 
dinatai— u  in  StotUuil— is  genenUly  tliouglit  superior  (o  that  of  tlio  fruit 
pndnoed  iawmnnor  rt^atuL  It  i<,  iudcttl,  a  fruit  of  ooltl  climAtea.  Tbi*  ('ran- 
imy,  vhich  is  alto  &  u&tirp  of  northara  cUmA^  oooUini  %  large  amouut  of  vcge* 
aUc  ttcid,  atitl  t«  tbereforr  unlit  for  «a^ag  ia  Chn  nw  aUtc  It  is  larRnly  importod 
^n  Kiuua  acd  America,  and  b  generally  ratootnei]  a  plf»aaiit  and  wliole«MM 
coBtfitnvat  for  pies  and  pudding  The  EUUrrhfrry  i«  iiriitoipaJly  us«d  for  uudting 
dder  vine,  nn  old-fiuhioned  raofldy  for  oolds  and  faverioh  statna, 

Ihe  Grape  dcmandii  mors  KpeciaJ  notice,  not  only  from  iu  hintoHc  and  auirt-raol 
npntatioo,  bnt  also  from  iU  re«d  valuL*  and  thu  varioua  and  ImportanL  awui  tu  whiah 
it  ii  applied.  From  time  immeuional  it  has  been  cultivated  and  bulil  in  Uir  liiKbc<( 
sttNOL  It  haa  bcea  tha  theme  of  the  poet  in  all  agoit  and  the  aoara  of  vealtb  in 
■B  coontries  admitting  of  its  ooltiivBtioa.  In  thii  plaoe»  howevtr.  we  qiaak  of  it 
(aljr  aa  a  fruit,  altbotiKb,  from  itii  being  the  sonroo  whonoo  all  the  nnmrnvtu  \-anatMt 
of  wine  are  obiainiHi,  tha  grape  rine  haa  been  denominated  Vitia  vmi/triM, 

The  juice  of  ripo  gcapea,  according  to  Prout  and  Benrd,  eoocaioa  a  Urge 
lammt  of  grape  mgart  a  small  quantity  of  glutiooiM  material,  bitaartnt*  o(  poUah, 
tntimte  of  Urae,  malic  acid,  and  aome  other  tbingi  of  lew  importance^  diaaolved  in 
VKtar.  The  amount  of  these  eevenU  ingredients  varies  in  di&n-nt  kinds  of  gmpea. 
Ihae  are  very  uumtrona,  and  the  form,  use,  and  ct^our  of  the  Itfrry  are  very  rari- 
osi    No  less  than  1,500  rarieCiee  are  detcribed  in  works  on  ▼iniculture. 

Ihe  gn^  being  a  native  of  hot  cUmabeii,  and  requiring  not  ooly  a  ooodder- 
■Ue  amoaat  of  mm  and  hnat  for  its  dtw  ripening,  but  also  a  partioolar  ohanotcr 
(f  wO,  it  auuut  be  culti\-mied  to  any  extent  in  this  country,  except  under  glaee. 
BM  the  fifuat  gmpes  that  are  Kruwn  for  the  table  are  those  of  oar  bot-boosei^ 
a  Ifaa  Ftealt  of  careful  culUvatiou  and  long  experieace  and  sksU.  In  iu  native 
lia^  Uia  gjape  ia  largely  oofummed  as  an  artiole  of  food.  It  is  undoubtedly  one  of 
tte  Bwrt  agreeable,  wboleaone,  and  natritbna  of  fruits ;  refnafaing  and  oooling, 
it  aay  afanoit  always  be  mfUy  taken  by  invalids.  Urapei  should  be  taken  witbooi 
1^  husks  and  seeds,  which  oro  iudignstibic  and  liable  to  induce  tiowol-trritation. 
Iks  jaioo  or  palp  haa  a  diureUo  aivd  slightly  laxativQ  action.  In  n^rtain  forms  of 
^Jiptpsia  and  in  comraroptive  osaes,  they  are  extensively  used,  and  in  Switzerland 
md  Hoie  other  plaoea  ooostiinta  what  is  called  the  **  Cur^  d(<  RaistDS." 

When  dried,  grapea  are  called  by  us  imtnna,  after  ll>r  French  name  lor  the 
Nt  In  this  state  they  contain  mora  sugar  and  leas  acid,  and  an  leas  digestible^ 
4oii|^  not  leas  nufcrttioos.  There  are  various  ways  of  drying  graptn  for  coinmrrcc, 
*B«h  ■  by  ample  expovore  to  the  sun,  by  steeping  them  lu  hot  wsUt,  and  by  various 
"tlar  nnnipalationa  Tluui  wo  have  MuscatcU.  Valentios,  Bloonu,  tbnynuu,  i^'c 
TvD  of  Ut«  most  ext4:nsively  used  ore  termed  Sultanas  and  CurmntiL  The  former 
^sodjUI  whit«  grape,  devoid  of  itonoo,  and  on  this  aocount  prized  in  the  kitdicm  ; 
^  Utter  la  a  small  black  grapo,  which,  being  originally  importrd  froni  t'orinth, 
■M  trsBtnany  to  b«  mlled  ••  currant,"  ami  thus,  by  many  jieople,  tt  ia  oven  now 
^^<"^  to  be  a  cnrant,  and  not  a  gnipB.  Theae  small  black  raisins  cnt«r  into 
^maipoaitioD  of  the  Sng^iahmon's  plum-padding  of  world-wido  reputation,  along 
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%nth  other  not  very  digostiblo  Ihin^  which  ^  to  form  Uiat  famous  Christinas  corn- 
pminrf.  Where  they  do  not  occa-Mon  any  manifost  inconveniftncft,  th*^  skins  often 
yuBs  through  the  bowels  imdi^stcd,  {^urticularly  in  tht^  case  of  children.  In  tha 
fint*r  variotien  of  nwdnn  takun  at  de«s«rt,  the  skin  is  thinner  and  mora  delicate,  nui 
thus  less  ohjectionable.  Like  dut*.'^,  raisins  being  VL-ry  nutritions,  ami  1o  txvMt 
persons  rven  more  palatabin  froui  thuir  pleasanl  ociJuloas  charaotor,  foriu  witii 
bread  or  blBcoit  a  vmy  good  and  conveuiently  oarricd  diet  for  tmreUfirs  md^ 
fportamen. 

Tlifre  are  a  rarie^  of  fmits  wliiah  do  not  fall  under  either  of  the  daana  «(' 
whicii  wo  liftvo  spokon,  but  which  ore  of  value  in  various  waya  In  nur  o»ti 
country,  strawberries,  roApbr^rries,  'nulbcrnes,  bilberries,  and  even  bliickberriai, 
afford  agrwably  rnfre^ing  juices,  thun^h  devoid  of  any  great  nutritive  valiM  ;  and' 
some  make  excellent  prenervos.  'Hie  commnn  fig,  which  is  a  native  of  Astl^  but 
trhioh  is  extensively  growii  in  f4pain,  Italy,  and  the  south  of  Fmacc,  is  iu  tr^my 
I>lncc8  an  important  ]>art  of  the  food  of  the  poople,  both  iu  the  famh  and  dry  stala. 
It  consists  of  a  pulpy  jM'ar-sbafH.-d  reveptacle,  in  which  arc  cml)edded  nuranrou« 
like  bodiM.  WhpQ  unripe,  thi>y  contain  an  acid  bitter  juice,  irhich  in  thi'  ripo 
stat**  is  rpplaced  by  suear,  antl  as  otiltivaUwj  and  rip*in«l  in  hot  countries  arf»  tbn.' 
a  luHcious,  rich  fruit  ot"  great  nutritive  value,  from  the  large  amount  of  saccharin* 
matter  whiofa  they  contain.  Thera  are  many  varieties  cultivated,  of  l«th  greea 
and  black  fiijs,  somr^  mora  <ielicat<?  in  flavour  than  othera.  Fresh  figs  are  not  vay 
(feuemlly  apprcciat«<l  with  us,  though  great  favourites  -with  those  who  linvo  mad9 
acquaintaiici;-  with  them  in  southern  climcft.  Even  in  tiie  freeh  slate,  they  are 
slightly  aperient^  and  still  more  so  in  the  dry  state. 

The  Ptnntain  and  the  Bauatta  ore  both  products  of  the  genus  Mtina.  Th* 
former  ts  said  to  havt>  receiriKl  its  spedRo  name,  Paradidaefi,  from  toeing  imagined 
to  havo  been  th<.<  fruit  which  tempted  Eve  in  Paradise,  whilst  thn  banana  {M.  Sap^ 
enliurm)^  wns-so  called  from  being  the  chief  food  of  the  Brahmins,  or  wis«  men  of  tba 
Eoat.  Roth  them  fmits.  which  constitnto  the  chief  sustenance  in  marty  distriota 
of  the  Blast,  an*  among  the  most  ini[>ortant  articles  of  food.  The  fnut  grows 
in  lar^e  bunches  or  clusters,  weighing  sometimoa  as  much  as  forty  or  lifty  pounds. 
Tho  oat«r  portion  or  tnte^inent  is  thick,  and  readily  stripped  oS,  expoaing  a  soft 
spongy  core,  rich  in  snoduunne  and  nutritious  matter.  In  the  nnripe  stAte,  befbn 
the  lull  development  nf  t!  --^  rich  in  farinaceous  matter,  ami  wl 

drimt  uid  ground  crmHti'  'I   pl.intain-meal,  which  is  extvosiTal 

used  iu  British  tiniana  for  ehildren  and  in^'alids'  food.     It  is  both  aaatly 
and  nutritious.       Of  late  years  tlie   &tiit   has   been  largely  imported   into 
(WUhtry,  and  is  now  Tory  often  seen  at  dessert.      It  has  a  paunliar  Jlavonr,  w 
reudi-ra  it  sickly  to  niony  people,  m-hilst  others  consider  it  a  luacioas,  pftk: 
fruit. 

The  Brmd  FrwU  of  the  Polynesian  islands  is  obtainod  from  a  spedcai  of  A 
cmrpiis,  tba  fmit  coil'  nuU  loaf.     It  takes  Uto 

of  our  wheat  amon;^  i     >  .     .  .'bief  food. 

The  Mdon^  which  is  nn«  of  the  gonnl  tnbe,  from  the  amount  of  coot,  rrfrrahiit^ 
Juice  whioh  it  BOppUos,  is  a  doUdoui,  aoccTitablB  &nit  in  hot  conutncB  and 
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and  hu  led  to  its  mreful  cultivation,  and  Uie  iiitrodnetion  of  numerous  specLct, 
vhicli  difier  in  size,  fonn,  character  of  ihe  rind,  and  colour  of  the  flesh  or  pulp, 
wluch  may  be  either  green,  red,  or  yellov.  The  water-melon  is  now  imported 
in  peat  numbera,  and  as  it  will  keep  for  a  length  of  time  is  available  when 
other  froitB  are  scarce.  Like  all  other  membeiB  of  the  gourd  tribe,  the  melon 
ii  apt  to  disturb  the  bowels 

lie  Pineapple,  cme  of  tiie  mort  delicious  fruits  of  the  West  Indies,  and 
bnnght  to  highest  perfection  in  oar  hothouses,  is  eaten  at  dessert  as  a  delicacj 
in  miall  quantities,  and  is  a  good  deal  used  for  flavouring,  and  as  a  preserve: 

The  Avrantiaeeee,  or  orange  tribe,  affords  us  some  of  our  most  popular  and 
on&d  fmita  The  orange,  lemon,  citron,  lime,  shaddock,  and  jiomelo  are  all 
dmred  from  spedes  of  the  genus  CUnu,  There  are  certain  characters  and 
pn^rties  which  are  common  to  all  of  them.  They  have  a  leathery  thick  rind, 
wliiefa  contains  a  volatile  oil,  lodged  in  small  vesicular  receptacles,  and  the  add 
jnoe  is  contained  in  a  pulp  separated  into  distinct  compartments.  The  joioe 
abounds  in  v^^etable  acids,  with  varying  amounts  of  sugar,  mudlage^  and  dia- 
tiaotive  aromatic  principles,  giving  to  them  their  respective  flavours.  'Hie  pro- 
portioDS  of  the  acids  and  salts,  and  amount  of  mucil^;e  and  sugar,  vary  in  the 
asrenl  qwdes  and  varieties.  By  virtue  of  their  acidulous  juioes,  they  ai-e  valn- 
aUs  as  antiscorbutics,  and  for  the  preparation  of  acidulous  drinks.  Of  all  t-hja 
4ibe  the  common,  or  sweet  orange^  is  the  most  agreeable  and  useful  as  a  fruit. 
It  is,  in  &ct,  one  of  tho  most  grateful  and  refreshing,  and  when  thoroughly  ripe 
and  sweet,  the  most  anobjecti<»)able,  even  to  delicate  stomachs,  provided  the  seeds 
and  pulp,  after  being  sucked,  are  rejected.  Unless  wo  except  tiie  grape,  there  is 
no  fruit  so  nseful  in  sickness,  and  so  little  likely  to  disorder  the  bowels,  wbether 
tB  childhood  or  old  age.  The  aromatic  bitterness  of  the  SeWlle  or  bitter-otange 
rind  is  made  available  in  the  form  of  marmalade,  wine,  and  tincture,  as  a  useful 
stomacluc;  and  the  corresponding  principle  in  the  lemon  is  largely  used  for 
flsToaring  purposes. 

Farinaceous  Foods. 

When  enumerating  the  non-nitrogenoiu  alimentary  principles  we  had  to  men- 
^  ttsreh  and  sugar  in  the  Carbo-hydrate  group  as  very  widely  distributed  in  the 
vtgetsbte  kingdom,  and  as  constituting  the  chief  force-producing  agents.  From 
^Vions  plants  these  principles  are  obtainable  in  largo  quantity,  for  the  soke  of 
"iidi  they  are  cultivated.     The  chief  of  these  require  separate  mention. 

The  farinaceous,  starchy,  or  amylaceous  foods  obtained  from  sources  which  have 
not  already  been  mentioned  are  sago,  tapioca,  arrowroot,  tons  Ics  mois,  and  salcp. 

^i^  is  obtained  from  the  central  part  or  pith  of  the  stems  of  various  species  of 
palm,  which,  after  being  extracted,  is  reduwd  to  powder,  mixed  witli  water,  and 
'^i*iaed  tbrongh  a  sieve.  From  a  single  tree  it  is  said  that  several  hundred  pounds 
Day  be  obtained.  Sei^ral  kinds  of  sago  ore  in  the  market  Simple  sago  flour  is 
*•»  ^Tj  and  powdered  extract  that  has  passed  through  tho  sieve.  Granulated  sago, 
'*  pnrl  BogOf  is  the  sago  powder  made  into  a  paste  witii  water,  and  then  granulated. 


f» 


FOOD    AJfD    ITS    VSS   IS    HEALTH, 


It  then  consuttfl  <A  amall  |>i»ki!«li  grainH  uboul  the  mte  of  a  pin's  heaiL  Coininon  at 
brown  sago  occara  iu  larger  gmins  of  a  l>rouTii»ii  colour.  Those  specimen»  of  8«go^ 
which  are  most  de^'oiil  of  coloar,  are  tlio  bcit.  Them  oro  tiotttiona  sagos  sold  wfaicli 
are  ma<Ie  from  potato  starch,  but  this  may  be  det60t«d  by  the  micraeoopa.  Id  many 
eastern  oonntries  sago  la  un  important  article  of  diet  It  is  easy  of  digestion,  aiu 
to  a  certain  rxtMit  niUritivt'.  It  has  but  little  flavour,  and  is  used  by  us  as 
ingitKlient  of  wupe,  puddings,  and  invalids'  food.  The  grains,  though  absorbing 
the  liriufd  in  which  they  are  cooked,  rHain  their  form.  When  boiled  in  milk^ 
till  the  sago  is  thorouglily  iucorporatod,  it  urnkea  a  Uglit,  nutrillouii,  nou-irritatuq 
food. 

Tapioca  and  6'M*tit«,  or  itatace  /Y<«*r,  are  derived  from  more  than  one  speout 
of  the  poisomtUR  tribn  Eupkorifinra^  which  abound  in  an  acrid,  milky  juice.  Tbfl 
tuberous  roots  of  the  maniliot,  or  jatropha,  are  scraped,  reduced  to  h  pulp,  auil  then 
dried  on  hot  plates;  by  this  means  the  jnioHs  are  got  rid  of  and  tliL'  poiMiaoni 
principle  deatroywl  by  llie  heat.  Tapioca  is  brought  to  tliis  country  in  the  form  o 
irregular  small  lumps,  which,  on  being  boiled,  become  a  golatinons,  tremulous 
In  nutritious  qualities  it  agreoe  with  sago,  and  is  nsed  for  much  Uip  sama  ptirpoML 
It  has  a  slight  and  somewhat  sickly  fla\'our.  In  the  opinion  of  Dr.  Cliristison,  u 
farinaceous  substance  is  so  much  relished  by  infanta  about  the  time  of  weaning,  and 
in  ihcm  la  less  apt  to  become  sour  during  digestioa  then  any  other  forinaoeous  food^ 
not  excepting  even  arrowroot.  Being  more  soluble  than  ssgo*  it  requires  lets  tioN 
for  maoeration  and  Wiling. 

Arroioroot  (or  West  Indian  arroaTOot,  as  the  liest  kind  is  rallMJ)  is  a  pure  whi' 
Csrinaoeous   article,  derived   front  tho  tubers  of  the   MaranUt  Artindinacea.     lU 
specific  iianw  was  given  to  it  &om  the  belief  of  die  Indians  that  the  plant  was 
^Mtidote  to  the  potion  of  the  arrows  of  their  enemies.     It  is  prepareil  mnoh  in 
mn«  way  as  tapioca,  and,  when  cooked,  makes  a  tolerably  strong  jelly,  free  from  aay 
ootouring  matter,  or  any  particuh&r  odour  or  flavanr.    Coosisting,  as  it  does,  of  aim 
pure  starch,  it  has  scarcely  any  sustaining  grawer,  though  it  is  easily  digeatod  ■ 
non-irritant ;  it  is,  therefore,  unsuitable  for  the  main  food  of  infants  nnkos  comUnei 
with  milk  or  otlier  nutritive  material.    There  are,  moreover,  various  fictitious  mjrtm* 
root  powders  sold  which  are  chiefly  made  of  potato  starch.       Toua  tea  ntotM  is  a 
obtained  from  the  tubers  of  a  West  Indian  plant,  the  Canna  Bduiv.      Saitp 
prepared  from  the  roots  of  several  species  of  orchids,  natives  of  Pemn,  Tiirkvy,  ■ 
India. 

SACCOAaiKS    SUBSTANCBL 

From  time  immemorial  th«se  have  been  employed  as  food,  and  in  the 
day  they  are   among   the   most  important  commercial  articles,  fWvm  tlu»ir  all 
DnivenBil  use,  both  as  food  and  as  luxuries.      In  the  ancient  world  the  print 
sweets  wore  tho  honey,  grape,  manna,  and  fruit  sugars     Oane,  maple,  beri, 
and  ■  fi}  are  compamtiv-ely  modem.     All  these,  and  some  other  saocl 

Bul>?i  v.i-v  more  or  less  from  each  other  in  their  composition,  solubility^ 

tallisability.  and  suscefrtilnlitr  of  passing  into  the  procMs  of  fermentation. 
*op<-  conautoed  in  Great  Britain  is  chiefly  derired  from  thfi  sugaMmua  and 


■od  b  Htinuted  to  ainonnt  tn  nnu-ly  40  Iha.  per  bc«d  of  Uie  popul*- 
tia«.  Probably  iberv  m  no  one  elemeat  of  food  the  loi«  of  which  would  he,  more 
niooily  Mc 

The  principal  sngmns  an  dtTiabla  into  Con$  and  Ontpt  Suffar$,  ttnd  uv  ao 
tBD«d  froa  tiia  fonaer  being  chiefljr  Uerivod  from  tlm  sngnissme  uid  tho  hitrv 
km  gnpw.  Some  ngm  are  oystalliaable,  whilst  othen  Bra  not  Tlie  jnlce, 
v]ub1i  is  obtained  {rota  crushing  th«  BUgHr<ana>  coocaina  about  20  per  cent  of 
aga  mized.  with  variooa  tm)taritiea,  Tliia  is  first  olaiifiad,  wrapowteJ  ia  |»ni^ 
ul  «t  aaide^  whra  the  uiicrjatallisahle  portion  ia  drmloed  off  aa  Tnnlsnsca  am! 
Ai  coanaly  cryataUiaed  portion  ooUocted.  Tlita  conHtitiiti>a  what  ia  t^nnml  raw 
qgar,  and  ia  «xpor(«d  in  barrda  to  thia  country,  still  mixod  with  impurity, 
■od  raodcring  a  further  jwooees  of  refimng  noceaaary.  OUwr  varioUoa  of  can« 
stgu  known  in  oommaroa  are  derired  by  procesaca  more  or  less  nmikv  from 
banaroot,  the  palm  or  date,  (he  raaple^  and  niaia&  The  cultivatioa  of  beet  for 
t^  porpooe  of  Kogar-nudcing  ia  of  very  recent  date.  Aa  a  pan  of  th^  policy  whioh 
lad  the  £rat  Kapuleou  la  gxolude  from  France  articlm  of  foniign,  and  (wpedally 
Btitiiih.  produotion,  ho  roi*oed  on  the  Krunch  the  cultivation  of  the  beet  and  the 
amafacture  of  sugar  from  tJw  reoia.  Since  then  a  lai^  and  aacoeasful  manu- 
faolan  of  beetroot  aogar  haa  been  carried  on  in  France  and  oUier  European  coun- 
tiiat  ACtempta  to  utiliao  the  plant  for  the  wu&e  puipoae  in  thia  country  have  not 
bna  toooeaaful.  In  North  America  a  speciea  of  maple,  the  Acer  aacafau'^wma, 
ii  Vide  avaiJalilo  for  obioiuing  sugar  by  iiiciaing  the  bark  and  allowing  tiM  np  to 
aadb 

Ompt  Suyw,  Bometiroes  oalM  glucoae^  tnolodea  several  vartetiea^  obtaSMd 
&ni  gnpen,  honey,  and  Turious  fmiu  and  atarelMa,  e^iecially  potato  itAroh. 
TW  eonstitutioQ  of  theae  difos  aomewhat  from  that  of  oana  angara ;  they  orya- 
tilfin  very  imperfectly,  and  are  loas  sweet  They  cannot  bo  said  to  bo  (^  any 
■bstrtic  value,  but  are  ondentood  to  be  employed  to  odultfirate  the  cnno  augnrs  of 
oauBorea.  The  best  iJlustimdon  of  the  whobi  clai«s  may  Iw  rxnmined  any  day  tn  & 
B^dnisin  that  haa  been  kept  aonie  time,  which,  when  opened,  is  found  to  contain 
KMtmber  of  small  granuira  of  imporfectly  orystalliaDd  sugar.  We  have  nlludol  to 
the  vall-known  change  that  lakea  place  in  fruits  when  passing  from  tho  unripe 
to  (li«  ripe  ctate  in  the  productjon  of  sutr^r.  Ail  pluita  or  fruita  that  poaaiM 
Mid  or  aour  juices  yield  gmpe  augur,  the  changes  taking  place  in  the  growtii  of 
tfe  plant  or  fruit  determining  thoae  rhemioal  actions  by  which  ordinaty  can» 
"Vir  hcfiomea  oonvuted  into  gimpe  sugar  or  glaooae.  The  sugar-oaiie  and 
*^  planta  yiddiog  cane  sngar  poaaeaa,  for  the  moat  port,   very  little  acid  in 

That  sugar  coodnoea  to  fiat  production  is  a  common  notion  which  haa  a  sound 
Ii^Qovphicnl  foundation.  It  also  contributes  in  other  ways  to  tho  siistonanco 
^  Uk  fnun&  Being  very  soluble  it  raquirea  no  preliminary  digestion  to  fit  it  for 
^^  sfaaorbed.  In  aome  oaaoa,  however,  it  appears  very  rwidily  to  pan  into  the 
^  fimaatation,  and  mi  crivo  rise  to  indiQeation,  characterised  by  acidity  and 
fcWaee. 

XU  bjnriona  elfecta  oiiea   aacrilxxl   to  it  have   but    little  foundation.      Chil< 


POOO    ASH    ITS    USB   IN    HBALTB. 

dren,  for  the  most  part,  take  it  reftdily,  and  appear  to  hare  a  natural  itiBtinot 
tar  it,  as  migbt  be  inferred  fixnn  its  piTsence  as  a  constitutmt  of  their  i^irUest 
food — milk.  In  reference  to  the  coiuuiou  notion  tliat  it  tipoUs  tUu  ttsoth.  Dr. 
NVright  nays,  "that  thia  is  a  nuatoke  ia  aunioiently  proved  by  the  foot  thai  no 
people  havo  finer  taoth  than  the  negroes,  who  feed  largely  on  it.  TtA  nutritioiis 
value  cannot,  howuver,  bu  inferred  from  the  name  sort  of  evidonco.  For  i))» 
juice  of  tho  Bugar-coue,  which  Uio  uuj;;roe8  suck  to  a  ^rvaX  extent,  dilTeni  from 
pure  sagor,  ioastuuch  as  it  contains  gtut<au  oa  well  as  other  aliuontary  principloa" 
This  mode  of  ufung  th«  fiugar-cano  appears  to  hare  provaitcd  before  it  wan  tan- 
ployed  for  tba  extra^jtian  of  sugar  iu  a  separate  stat&  The  Lntin  poet,  Luaftn, 
»puakii  of  tho  eaters  of  tlie  cone  a»— 

"  Qai()uc  bibont  tcaai  dolces  ob  annidini}  suocoa." 

UoMtj  Siujart,  or  Hofneya,  are  extracted  by  beos  from  the  aectatto  of  Rower*. 
They  deposit  it  in  their  crop  or  honoy-hag,  whence  tliey  emit  it  when  Mkvj 
return  to  the  hive;.  It  ia  assumed  that,  by  the  action  of  the  Becretionii  of  the 
insect'tt  crop,  aoiuc  change  is  effected,  so  that  the  hon^  we  gK  front  tlio  hire 
may  not  have  tJie  some  cheonical  constitutiuii  aa  it  had  whi>n  gathertxl  from  tho 
Qowers;  but  that  it  has  ipeoiiic  characters  derived  from  the  partfculnr  plant 
tliere  can  be  no  doubt  For  bonvy  is  a  solution  of  nngar  tiuxe<l  witli  odorous 
and  other  peculiar  principles,  colouring  gummy  and  waxy  material  When  honey 
is  allowed  to  atmid,  it  grsdually  tbickeus  and  oonsolidutes,  and  by  pressure  tn  a 
linen  Img  it  may  thus  bo  separated  into  a  white  solid  sugar,  consisting  of  minute 
arystalH  aad  a  thick  eemi-flnid  R3rnip,  which  posses  through  the  bag.  Both 
tJtn  solid  and  liquid  sugarK  hare  tUo  same  general  properties.  The  licjuid,  how- 
evrr,  crystallises  but  sparin^dy,  nud  contains  an  admixture  of  colouring  and  odoii- 
&?ruuf)  bulatauces  derived  from  tho  flowors.  It  is  to  tbeeo  foreign  maberiahi  tliat 
the  hono>*  owes  its  spemal  flavour  and  odour,  nnd  alfeo  it»  occajuonal  poiaosioas 
action.  Hence,  too,  the  special  reputation  and  value  attaclicyl  to  honey 
'  "paiticnlar  localities — to  thai  from  Hybla  in  Sicily,  and  Hymettns  Ufor  Atl 
Iiy  Lliu  Greeks:  nnd  to  Uiat  from  Karboiuio,  Chatnnunix,  and  other  plaofs.  by  tlw 
uiodemti.  On  thtj  other  banil,  the  honey  brought  from  Ti-ebizonde  on  the  Btodt 
Sou  has  been  noted  from  tlte  linie  of  Xenophon  as  deleterious.  This  ia  ascribad 
to  the  flowers  of  a  species  of  Rhododendroa— ^saf^o  Ponlica — from  whiofa  Uw 
iiooey  is  partially  oxtmoted.  The  poisonous  action  of  this  honry  is  thus  deaeribei 
by  Xeuophon  in  his  "  Retreat  of  the  Ten  Thontand."  '*  And  there  was  there  (in  ft 
villa^  near  Trebixond)  a  number  of  bee-hives ;  and  as  many  of  tho  sotdicni  tm 
ate  of  the  honeycombs  became  seoselesa,  and  were  seized  .with  vomiting  and  diar- 
riiott ;  ami  not  one  of  tliem  could  sland  vrect.  Tlioeu  who  hod  swullowi^  bat 
little  looked  very  liko  drunkeu  men,  thoae  who  alo  much  were  like  uiadntnn,  and 
some  lay  as  if  they  were  dying.  And  thus  tliey  lay  in  such  numbers,  as  on  a 
Hold  of  liatUe  after  a  defiaat.  And  tho  consternation  was  great.  Yot  no  ona 
was  found  to  hava  died :  all  reooverod  their  setiaea  alx)ut  the  same  hoar  oft  tha 
foUowtng  day.  And  on  Ute  third  or  fourth  day  thereafter  they  rose  up  aa  if  thcgr 
liad  vnflerod  from  tlie  drinking  of  poison." 


"Watkb. 
FVom  whftt  has  been  said  of  thc>  vompMittou  of  tbe  various  Rlimentary 
nbitftiKes.  it  will  have  boen  Boe^n  how  lat^e  a  proportion  of  water  exists  ia  all, 
v&ither  of  aniuial  or  TRgebililu  origin.  Few  p4>riii)nJt,  probably,  are  aware  how 
bufge  a  part  of  tho  human  body  is  water:  of  the  solij,  or  fleshy  portions,  75  per 
wnt,  of  the  blooJ  80  iwr  c«nt.  By  ova[X)ration,  aiitl  by  tho  dilTercnt  processes 
of  Mention  and  exhalation,  this  la  being  oonstantlj  dissipated,  so  that  it  is  evident 
tbn  miut  be  need  of  constant  fresh  sxipplies.  Bnt  for  tho  performance  of  all 
the  vital  processes  of  the  higher  ciaases  of  living  or^nisms  water  ia  required,  is  even 
■aofe  cimtinl  than  soHd  food,  and  only  less  eKsential  than  air.  For  digestion,  and 
tk  ntrfanis  cfaemicol  trausfonuaUons  wlu^h  our  food  undurgotBi  in  ordt- r  to  keep  up 
dwctmottire  of  our  fnmie,  water  is  esaential  The  actual  amount  of  daily  supply 
otedad  varies  with  the  amount  of  exeroiso  and  the  temperature  to  which  tho  l>ody 

V  eipned,  and  it  is  1^  the  cooling  eflbcts  of  evaporation  by  the  akin  and  Inngs 
tivt  tbe  temperature  of  the  body  is  kupt  within  proper  limits.  The  amount  of 
flad  lost  during  active  exerciue  in  heated  atmospben^s  may  ]>e  judged  of  by 
*liat  occora  in  the  case  of  engino-stokeia,  roinora,  and  glaaa-hlowers.  Conii^ 
■inent  working  at  great  depthn  in  a  high  temperature,  hare  been  known  to  lose  as 
■tthas  five  pounds  in  weight  in  the  course  of  eight  hours'  work.  The  senitatiou 
(4  thirst  may  be  said  to  be  the  natural  index  as  to  tho  amount  of  fluid  required 

V  iho  syitcm.  But  there  is  groat  diSbronoo  in  the  amount  taken  and  re* 
limed  by  different  individuals,  apart  from  all  consideration  as  to  tlie  nature  of 
thair  food.  These,  however,  are  points  Unit  will  require  consideration  in  a  future 
]))iaa 

llie  importance  of  water  in  the  whole  oconomy  of  nature  can  scarcely  bo  exag- 
Xnted,  And  as  it  constitutes  the  basis  of  all  our  drinks  it  is  essential  that  wo 
ibmld  obtain  it  in  a)>undance  and  in  an  pure  a  state  aa  possible.  In  rain  water  and 
dutUUd  water  wo  have  it  su]iplied  of  the  purest  quality.  The  evaporation  which 
i)  constantly  going  on  from  tlie  surface  of  the  earth  is  a  natural  distillation  of 
viter,  which,  ascending  into  the  atmosphere  as  vapour,  liecome.<t  condensed  and  falls 
IS  rain.  When  collected  with  due  caiw  in  tho  open  country  it  is  practically  free 
hom  all  imparity,  containing  merely  a  certain  amount  of  ammonia  cu^mbiiied  v^ith 
the  air,  by  whicb  tho  rain  is  aerated ;  btit  when  coUoctod  in  the  neighbourhood 
rf  towns  and  manufactories  it  becomes  impregnated  with  various  nrganio  and  other 
a»ttan  contained  in  the  smoke.  Distilled  water  ia  absolutely  pure,  hut  loRs  jwilat 
*hle,  from  the  absence  of  salts,  and  not  l>eing  aerated.  By  means  of  diiitiUation. 
«r  ships  are  now  enabled  to  supply  themselvea  with  pure  freak  water  fmui  the 
■a  The  chief  precaution  tkat  is  neccsttary  in  storing  and  using  pure  distilled 
vuer  is,  that  it  sliould  not  lie  kept  in  contnct  with  load.  Tlie  purer  tho  water,  the 
Burv  dangerous  is  it  to  keep  it  in  leaden  clsterna,  or  transmit  it  througli  leaden 
l>p(a.  Leaden  cistems,  open  to  tlie  air,  are  dangerous,  e^'cn  when  tlie  water 
■  act  pnre,  in  consequence  of  tho  measure  of  evaporation  oi*  natural  distilhition 
•fcsk  goes  on  from  the  surface,  as  tlie  water,  alter  rising  and  beooraing  condensed, 
^  down  again,  and  comes  In  contact  with  tho  lead.    Tbe  water  thus  becomes 
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duunged  with  laliii  of  lc«d  (bat  exert  a  liigUly  injurious  action  on  the  systeoi, 
cttaractvrLsetl  by  symptoms  known  as  those  of  lead  poisoning. 

Oar  comnian  drinking  water  is  derived  either  from  ^ringa,  wells,  or  riverK 
All  are,  in  fact,  rain  water,  which  has  percolatod  throtjgh  rocks  and  aotl;  but  there 
are  importaub  diflirreucca  bclwueu  them.  Spring  watei*  ia  charged  with  gaseous  and 
aalino  matters  derived  from  the  soil  through  which  it  lias  passed,  and  it  may  be 
also  witli  organio  matter,  if  not  taken  from  its  immediate  source.  Thore  is, 
qoontly,  gi-eat  divendty  in  the  quality  of  spring  water^  as  will  be  at  onoe  eridi 
if  WB  look  at  the  numeraui  minetal  watcn  iu  uso  for  mixlic-iiiol  purposoi.  Many 
spriu^H,  however,  olTord  us  the  purest  aad  meet  refreshing  water — especially  thoa* 
which  gush  from  clialk  and  limestone  rooks  charged  with  carbooio  acid  and 
carhonatoa.  Well  water,  or  pomp  water,  ia  the  same  as  qiring  water,  the  well 
being  nmply  the  means  of  retaining  the  water  and  preserving  it  for  use.  The 
deeper  the  spring  whence  the  water  is  obtaineil,  the  purer  generally  is  it.  Bot 
unless  the  well  or  resen'oir  be  protected  from  sookage  through  the  adjacent  soil,  ita 
contents  may  bo  rowlorud  un6t  for  driukiug  pur|K)sc<a.  Inattention  to  this  has 
pro^'ed  the  fertile  souroe  of  innumerable  calamities.  Hhatlow  wells  obtaiuiTig  their 
sappty  fmm  superficial  soumes  may  afford  a  bright,  sparkling  wat«r,  pure  and 
pleasant  to  the  taste,  and  yet  containing  tlio  seeds  of  fatal  diseaau.  The  vicinity 
of  sewers,  ceaapooU,  and,  what  is  still  more  disgusting,  of  grave^'ords,  may  be  the 
means  of  contaminating  a  well  with  decomposing  organic  matters,  animal  exunt^ 
and  miorosoopio  germs  engendering  some  of  the  most  fatal  diseaaes. 

River  utaSer  is,  of  oourso,  more  or  less  impregnated  with  deoompoaing  oi^ganie 
material,  as  well  as  with  the  various  saliuc  and  mineral  cunstituenla  of  the  eail 
washed  iuto  the  rivers.  Tliey  ore  also  contaminated,  not  ooly  by  the  refuse  of 
citteH  ftnd  towns,  but  also  by  the  dilferent  specific  deleterious  waste  from  chemical 
antl  other  mannfactoriea.  This  oft<*n  occunt  to  Huch  an  extent  as  to  kill  all  fish  is 
the  river  ;  but  except  in  such  special  casee,  the  amount  of  foreign  matters  ts  rednoed 
to  a  minimum  by  dilution  and  the  continual  flow  of  the  stream,  and  also,  it  it 
oonatdererl,  by  the  oxyg^mating  effect  of  vegetable  lite,  and  from  exposure  to  the  air. 
Some  of  the  i>urest  water  is  obtained  from  amne  of  the  lochs  of  Sweden  aad 
Norway,  and  from  granitic  districts,  which  are  practically  free  from  oqganie 
material,  and  contain  not  more  than  from  tive  to  ten  grains  of  saline  matter  Ca 
the  gall(»i.  Some  rivers  contain  from  30  to  40  or  50  gnumt  in  the  gallon.  Tb* 
most  imparl^  and  dangerous  water  is  that  which  comes  fivm  manhy  district*,  esd 
from  stagnant  poolts.  Carbonates  and  sulpHatoa  of  lime  and  magnesia  are  ""vrixy 
the  chief  ssline  matters  in  waters  otherwise  pure,  and  when  these  are  in  exc 
water  is  said  to  be  hard,  curdling  soap,  and  unfit  for  wasliing;  though  not 
■arilj  for  drinking  purposes.  The  purest  wafers  are  always  soft.  When  any 
of  nitrates  are  presentt  it  is  a  sign  of  oontamination  by  animal  or  othor 
matten ;  and  when  saline  matters  in  great  exoess  are  present,  the  water  ma/  be 
onsuited  for  particular  constitatiaus,  though  not  otherwise  objectionable. 

No  pains  should  be  spared  in  order  to  bo  sure  that  the  water  drunk  La  whole- 
some and  ]»mctically  pure.  Foul  tanks  are  a  very  common  source  of  bad  aad 
unwholesome  water,      lliey  should  always  be  carefully  covnvd  and  protected 
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all  BtnoBQiu  deflleiDftnt,  and  should  be  scrupuloiulj  oImiumI  at  Bhort  intervals, 
fl^MaDjr  after  heavy  rmina.  There  ia  no  more  rapralieiiiiUa  praoCiM  than  the  too 
•omnoiL  one  of  making  the  aamo  cistCTn  liupply  tlw  wateroliMetii  and  the  water  for 
rfnnldo^  It  U  almost  impoaiiblo  to  cmuplctolj'  preront  the  pUMg*  ttf  gMH  fmn 
tkdcMrt  CO  (he  taak. 

Pottonatttljr  thoro  am  two  aimplp  methods  by  whuih  every  houehold  may 
Hkkr  thenualrea  wcnm  :  ihnte  are  by  boiling  and  by  filtoiing  tbn  water  nind  for 
ttufciug  pnrpoaM.  Onu  of  Uiu  effeota  of  boiling  may  bu  Been  at  any  time  by  axiunin- 
t&g  tW  int«rior  of  a  kuttio  or  boiler  that  haa  bonn  for  some  (imo  in  iub.  wludi 
tfll  be  iboad  coated  with  what  is  oaUed  "fur,"  that  ia,  saline  niatt«ni  that  hat-« 
ham  Mparatud  from  the  water  and  bare  formed  a  Ktony  lining  to  the  vqmbL 
Hie  heat  of  boiling  WBt«r  also  destroys  the  vitality  of  any  ofganie  germs  with 
«ikh  the  water  muy  be  cliarged,  and  thus  ensures  protection  from  one  of  the  most 
dugerous  lourcca  of  disease 

fijr  jSAmXioRi  also,  water  may  be  deprivwl  of  living  organiams  and  saqw&ded 
iapoilus.  This  is,  to  a  certain  extrnt,  done  by  the  London  water  eompanies,  by 
&lbstion  through  saad  and  gimvol  before  the  water  is  distributed.  But  by  tfaiLs 
■MBS  sU  souroes  of  danger  are  not  obviatod.  Peroolataoo  through  animal  cdiarooal, 
cr  pmns  iron,  by  means  of  the  various  filteci  thai  are  now  readily  obtained,  removes 
pMty  eOBpIetcly  sU  impiiritien,  both  organic  and  salint*.  But  to  rendor  assuntaoo 
dosUy  snns  the  water  should  also  be  boiled.  All  titters  rerioire  to  be  examined, 
daoMd,  and  to  have  the  charcoal  renewed  fmm  iicats  to  time.  There  are  various 
wUsd  waters  now  in  use,  wfaiofa  ara  chaigcd  with  oarbouic  acid,  and  which  ars 
*boIi!SOR»e  and  refreshing.  Some  of  these  are  derived  from  nniural  souraoi^  and 
Mdun  certain  salines  in  very  small  quantities  ;  others  are  simply  pure  wat^nt  into 
*lndi  csrbooic  add  has  been  driven,  and  it  i»  nianifeit  are  do  salsr  drinks  tlian 
olW  vatdSy  unless  care  has  boon  taken  by  the  mannfactorsr  to  sdaok  bora  a 
pnni  sottToe  the  water  for  his  purpoee. 

IWstand-water,  miulf  by  pouring  boiling  water  on  toasted  bread,  is  an  Agreeable 
^  whoUamno  drink  too  much  n^leetod  in  the  present  day.  It  should  be  nsod 
'■■l^  as  soon  as  it  has  become  quite  oohL 

^^H  If  milk  and  water,  the  two  natural  liquors,  are  the  moat  universally  employed 
^^P  *Q  drinks,  tea  stands  next  in  popular  use  amon;;  lia  At  the  prewml  timo 
Vt»haitiniAt«d  that  it  is  oonsomod  by  one  half  of  thu  human  race.  Ooffeo  and  coooa 
*(ud  M>xt  in  oniar.  It  is  remarkable  that  all  those  three  articles  of  food  oontain  a 
^vmilar  if  not  ttlgntiool  principle.  Tbeine  and  eafliains  are,  indeed,  conftidrrcd 
I?  ehenuBts  as  absolutely  identical  principles.  A  simikr  principle  is  found  in  wliat 
aoiUed  Faragnay  tea,  and  in  Ouarana  tea,  derived  from  different  plants  in  Houth 
^^■ttics  and  IVregoay.  Tea,  ooOee,  and  oocoa  are  all  of  comparatively  recent  iiilro- 
*w«oa  hito  Kurope,  and  though  obtained  from  very  different  tribes  of  phuits,  they 
■*<  ilike  oamo  into  geaunU  use,  from  having  been  found  by  oxperienoe  to  possen 
iliMecio  Thrtoee,  which  dieuusts  buvo  at  length  saoertained  to  be  due  to 
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the  existonoo  of  analogons  ohemical  constituents.  An  intertttting  ohapter  niigUt  be 
written  on  the  hiKtor7  ol  tea  as  a  bevoragv  aiid  ita  iiiflaenoc  on  social  otudoins,  and 
eren  politics  and  intornational  relations,  llie  first  cotTee-hnuse  was  opened  in  16M, 
in  Bt.  Michjuere  Alley,  Oonihitl,  and  in  16(iO  coBeo-bouaos  vero  so  nomerous  as  to 
havu  bwm  tniuii^  a  soui'oe  of  revenue  by  imposing  a.  va.  of  4(L  a  gallon  on  tbe  ooflu 
dmnk  in  them.  ChocoUta  was  introducctl  hy  a  Frencliman  about  the  aamu  tijn& 
Tea  was  introduced  by  LordB  Ower>'  and  Arlington  in  1666,  and  waa  fi»t  tiold  at 
Qarraway'a  cofibe-house,  Comliill,  where  Defoe  says  ministers  and  foreign  bankors 
resorte<l  to  drink  it  In  1767  the  duty  on  tea  led  to  the  riots  in  Boston  and  the 
outhroak  of  the  American  War  of  Independence.  From  the  time  when  ShakcKpcaru 
and  Ben  Johnson  met  at  the  **  Grecian,"  cuiTee-houecs  where  coffee,  chooolate,  and  I 
tea  a»  drunk  have  been  the  resort  of  pocUi,  wits,  literary  men,  politicians  and 
mecchonts.  In  the  17th  century  tea  was  soltl  at  ten  guineas  a  pound,  whilst 
tea  moy  now  be  obtained  at  2b.  a  pound. 

Tliia  leaf,  of  world-wido  repute  and  consumption,  is  the  produce  of  the 
Thexr,  of  the  suoici  tribe  aa  thtt  well-known  Camellia  Japonica.     It  ik  qu«fcionablB| 
wluitbcr  oU  the  varietieB  of  tea  are  not  obtaiiu'd  from  the  aimc  speoioe.     Mr.  For- 
turn!}  who  is  the  bigheet  authority  on  the  subject,  informs  us  that  black  and  groeo 
tea  are  both  derived  from  the  planU  known  as  Tkfin  baheay  Tkea  viridU,  and  TAaa 
tasttnga.     Thene  acTeral  varietaes  are  all  grown  in  ditferent  districts  of  China.      Bat  i 
the  tea  plant  is  now  eEtensively  cultivated  in  British  India,  Ceylon,  Java,  and  oUior  I 
countriea     Its  coosumption  in  the  United  Kingdom  was,  in  1871,  3  Iba.  15  uza.  Cur 
each  of  the  iuliabitonts,  and  the  revenue  detirod  from  it  forms  an  important  item  in 
the  budget  nf  to-day. 

The  finest  tua  consists  of  tlie  first  young  leaf  buds,  wliich  are  ictrong  in  tA«tc- 
of  the  early  juice*  of  the  plant     Later  on  in  the  year  the  chief  gathering  takaa 
place,  and  a  third  gathering,  when  the  plant  is  in  a  meaanre  esbavatedi  affonls  an 
inferior  quality.     Grwn  tea  is  prepared  from  the  young  leaves,  which,  soooi  aftori 
gathering,   are  roostod    in  pans  and   rolled   by   hand,      llie  ehanictflriatie  odonrj 
deponda  on  the  precise  locality  in  whiob  the  plant  is  grown,  and  also  on  the  canAl 
drying  or  roasting  of  the  leaf,  by  which  its  aromatic  qualities  are  brought  out     Bnti 
tbo  Chineae  use  Tartou<i  dowers  of  the  rose,  josmiut.-^  and  orange  to  give  spectficj 
aromott.     Lio  tea  is  made  from  the  dust  and  sweepings  of  the  warohooao,  cemented 
with  rice,  and  rolled  into  masses.      Bnck  tea  in  composed  of  the  snme  materials,  to- 
gsfcbflr  witli  broken  twigs,  and  moolded  into  forma.     This  ia  used  by  the  Tartars,  whoa  j 
rednced  to  powder,  and  mixed  witli  fat  and  salt  and  roasted  meal,  as  a  solid  food. 
The  mode  adoptiHl  by  the  Chinese  in  their  use  of  tea  is  to  put  it  in  a  onp,  and  I 
having  poured  hot  wator  on  it,  to  drink  the  infusion  from  off  Lite  lenff^ii,  without  any  j 
admixture.     In  this  way  they  use  it  to  quench  thinit,  aa  we  should  drink  wat«r. 
The  Rttsrians  drink  it  with  a  squeeze  of  lemon,  either  with  or  without  Bugnr.     With 
BE  oream  or  milk,  and  generally  sugar,  are  added. 

Then   ia  oonsiderable  diflbrenoe  of  opinion   among   medical    men  as   to   the 
physiolosioal  action  and  dietetio  nses  of  tea.     The  effects,  tm  uaod   in  China  and 
dascrilicd  by  Ohinr^fe  writers,  are  thus  given  by  Mr.  Fortune  :  "  Tut  is  of  a 
SOff  natun^  and  if  dnmk  £rt.<ely  n*ill  pi-oducc  oxhaostiou  and  Ussituda.     Con 
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beCon  drittidiig  it^  add  ginger  and  wit  to  oount«mot  litis  cooling  property. 
lliitn  exeeedhigtT  usaful  plant.  Drink  it,  and  tbe  aninukl  ipirltB  will  bo  lively 
ad  eksr.     Tlia  tthiaf  nilatm  and  nobility  estoem  it ;  the  lover  people,  tJie  poor  end 

bqprljr,  will  not  be  dettitato  of  it.    All  ueu  it  daily  and  liko  it DrinkiDg 

ttteiKb  to  oloar  away  all  impttritaea,  drives  off  drowunowir  removes  or  prowiitA  liead- 
t^  and  is  umvursally  in  higji  L-steeai."  Tfalfl  Uit  etatameul  iu  doily  rncetTutg 
ndrmatioa,  as  it  is  oooing  more  ami  man  into  mo  in  oountrieti,  aa  in  Vnaot, 
flhn^  bU  la  recent  yean,  it  w»b  UtUo  known  or  ^preoiatod.  But,  bafore  entmng 
fnrtkr  into  ita  action  on  the  system  and  ita  dtotetic  mtrita,  it  will  be  desirable  to 
aaffliuB  ita  luudii^  ooustiLueuta.  These  are  four:  (1)  Volatilo  Oil ;  (2)Tboine; 
(}}G(oteii  ;  (-1)  Tannin. 

{I)  VoitUili  Oil.  —By  the  diatillatinn  of  tbe  tea-l(3af  there  pnsaea  over  a  Tolatfle 
til,  having  the  aroma  and  flavotir  of  the  particidar  tea.  To  this,  Uiara  aaems  no 
dod}t,  m  moat  aaoribc  ita  narootio  and  some  otlier  otfocts  on  tho  ncrvooa  iqnrtan^  ntoh 
« IwaJsriHt  giddinetn,  treuota,  and  wakefulnesa  These  eAMts  are  mom  marked  in 
dM  cne  of  green  tea  and  freah  new  tea,  in  which  there  la  tha  largeat  amount  of  vola* 
QltuiL 

{i)  Tktina  is  a  cryatalUaa  aabstancn  rich  in  nitrttgen.  It  haa  a  slightly  bitter 
Bute,  hot  no  Hmeil,  and  saems  to  have  very  little  to  do  with  the  flavour  of  liia  tea. 
II*  [iroportion  ol^itaiaed  from  diSerent  vancties  of  tea  varies,  according  to  tho  dif- 
Itnnc  analyaos  that  havo  been  made  by  Stenbooso  and  oihenL  The  pecaltir  virtao 
yoaasMi  by  it  Ik  considered  to  be  ita  pow(«  of  arresting  or  diminishing  the  waste 
Uul  is  oooitantly  going  on,  and  so  to  leasen  the  Daccssity  for  food  to  repair  that 
*vta.  The  heahh  and  strength  are  thus  nuuntaineil  by  a  smaller  amoont  of  food, 
n>)  the  tea,  thoogh  not  a  true  fiood,  takea  the  place  of  it.  Bat  inaaunch  aa  tea- 
Imvm  ooolain  also  a  ooncidenthle  amount  of  a  thinl  principle,  via. — 

(3)  dhtten,  and  as  this,  we  have  seen,  is  one  of  the  most  important  nutntivo 
fnodplea  of  plants,  it  mnst  be  held  to  confer  on  Xe^  a  positive  nutritious  value, 
V«^  Unrever,  obtain  very  Uttle  of  this  principle  when  we  take  only  tlie  iufrndun  of 
Itt,  ts  tho  irrcater  part  rumains  in  the  leaves,  not  bcuig  Rxtractcd  by  the  water. 
Bjrt^'  nf  a  little  soda  to  tho  wnti>r  tn  the  teapot  the  gluten  ii  extracted 

«■!  til'  '  principle  Is  obUincHL     Tbo  Tartava  are  said  to  aooompltsh  Uiin  end 

,  %  Uui  water  of  the  Steppes,  which  contains  lime,  and  other  peoples  have  by 
Vfuamea  leamt  the  same  bot,  imumiuoh  sa,  after  drinking  the  infusion,  thoy 
MAslwvta. 

(i)  TVnuttn,  or  Tannic  Acid,  i»  a  powerful  astringent  of  which  tea  contains  Ikou 
^to  30  per  cant.  It  is  tu  Uiis  that  its  Bstringont  efliBot  on  the  bo««l^  as  w«U  as 
^  Uttar  styptie  taste,  depend.  U  ia  mainly  to  this  prinoi|)le  that  wo  attriltuta  the 
T^liliiiiui  of  tndigjBBtiottt  that  sooceed  to  the  use  of  atrong  tm  that  lina  been  allowed 
^  "  lew  " — thafe  iis  stand  for  a  long  time  befora  being  drank. 

Tha  oombtned  action  of  these  sevunil  |iriiiciplvs  in  the  iufunon  ss  we  ordinarily 
■^  1"  loubt,  diiTcrcmt  from  that  of  any  one  single  oonstitupnt.     In  roost 

•^  o  on  both  tJie  nervous  «n«i  vasonlar  system  is  tliat  of  a  Boothing 

*  *«U  IS  exhilarating  kind     But  with  many  people  the  action  on  the  limin  Is 
""'■B'^fclio  to  ilaep,  and  they  ore  ki^t  awidce  if  tliey  take  strong  tea  at  nighty 
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alUioagfa,  itn  action  ou  the  sldu  beinjf  to  promoto  perspiratxon,  it  tendi  to  alUjr 
fevcrishuess  and  exert  a  ooolbg  inBuence. 

Neftrly  all  the  kinds  of  tea  in  iXxa  market,  proviiled  they  vrt  genuine,  closeiljr 
kpproximate  to  each  other  in  dietetic  value,  and  there  is  no  necessity  to  go  to  a  liigh 
in  order  to  obtain  ^ood  tea  containing  tho  full  amount  of  the  most  im 
■tttuent,  "  tbcine,"  which  should  amount  to  3  per  cent.  In  this  respect  a 
ino  Cungou  at  2s.  a  pound  m  as  good  as  the  expensive  Russian  caravan  tea, 
ing,  j>exhaps,  ^2  2a.  a  pound.  But  the  differtmce  in  flavour  is  great,  and  tbi* 
inust  be  paid  for  as  a  luxury.  Ordinary  good  Congou  has^  however,  sufficient 
flavour  and  body  to  satisfy  most  persons,  provided  it  be  properly  prepared  for  drink- 
ing. For  tJit'  sake  of  eoonomy,  therefore,  this  kind  Bhoul<l  always  be  preferred.  Fat 
lOee  who  do  not  regard  expense,  it  may  be  mixed  with  some  of  the  cboicor  t. 
I^mch  as  Souchong,  Kuisuw,  or  Onmge- flavoured  Fekoc.  BuL  uonuuisfouni  preCi 
natonJ  flavour  of  a  good  unmixed  tea,  the  leaf  of  which  should  be  closely  rolled  and 
from  stalk& 

Coffee. 

Coffee  is  the  seed  of  the  herry  of  the  Coffea  Andnca  belonging  to  the 
ler  of  plants  which  produce  the  Pemvian  bark,  a  native  of  Arabia  and  Abyi- 
unia,  which  is  roasted,  ground,  aad  infused  in  boiling  water  to  be  used  ma  a 
beverage  like  tea  Ita  leading  constituent,  *'  O^'dne,"  in  identical  with  "Theine.' 
and  it  contains  also  a  simiUr  volatile  oil  and  astringent  matter.  Several  varietiss 
imported,  bearing  the  luune  of  the  country  from  which  Uiey  are  obtnined 
hAratdan  or  Mocha  cojTee  is  a  small  dark  yellow-  seed  ;  that  of  the  Malabar  or 
Bosl  Indian  is  larger,  and  of  a  paler  yellow  ;  that  from  Ceylon,  Jamaica,  and  the 
Wo&t  Indies  has  a  bluish  or  greenish  grey  tint.  Tlio  quality  and  flavour  of  tli* 
beverage  depend  gtvntly  on  the  manner  of  roasting  the  seed  or  bean,  and  the  mode 
of  m.-ikiiig  the  infuxion. 

It  is  by  reuating  that  the  aroma  of  the  fruit  is  brought  out.  and  the  ooAee 
preparud  for  grinding.  Previous  to  roasting  it  has  but  little  smell,  and  only  ft 
bitter  astringent  taste,  and  as  the  amount  of  v-olatilo  oil  on  which  tJio  aiom 
depends  is  very  much  leas  than  in  tea,  it  is  of  imi>ortance  to  eusere  Uie  grDotoii 
libie  development  of  this  principle.  It  is  believed  that  tlte  bean  ripens  by 
Icooping,  so  as  to  evolve  a  larger  amount  of  the  peculiar  constituent  fiom  vhioh 
the  volatile  oil  is  derived.  But  as  it  is  by  the  action  of  heat,  during  the  pro- 
of nNuting,  on  this  peculiar  oonstituioil  tliat  the  aroma  is  vlicit^?*!,  grwat 
E«an>  and  nicety  are  r»iuiatte  in  the  roosting  proocas.  This  is  performed  in  aa 
iron  cylinder,  made  to  revolve  over  a  fire,  which,  on  the  Continent,  is  osuoJly  a 
il  tin-.  During  this  process  the  ooflee  poasts  ^m  ita  nativB  colour  throuj^ 
rioQS  ahitili-5  of  brown,  ocoording  to  the  azteot  to  wliich  the  rtiasting  is  carried. 
If  it  bo  not  carried  iufHeieuUy  far,  the  aroma  is  not  fully  dc^'eloptul.  and  if  too 
£u-  it  is  ])artial]y  destroyed,  and  a  disagreeable  flavour  indiicetL  After  tte 
roasting,  the  suoner  it  is  ground  anil  osrd  the  better  the  coflbs.  If  not 
tmmc<Udti>ly  uncd,  it  bhould  Ut  kept  from  the  air  in  snitohle  conisfcen,  and 
iper,  or  ou  open  jar.     When  prepared  for  driukiog,  tha  bdvaiage  shookl  b» 
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m  ifl&doa  and  not  a  daooction,  as  by  boiling  the  aroma  ia  dissipated.  But  aa 
by  Lufasion  other  constituents  t«rmed  extractive  matter,  which  comprises  a  nitro- 
pma  natritire  material,  are  not  obtained,  but  remain  in  the  "  grounds,"  it  has 
been  recommended  as  the  best  way  of  making  coffee  to  boil  the  grounds  of  the  prs- 
vioQS  infosiiHi  and  strain  off  the  boiling  water  from  them,  and  then  pour  this  over 
tlie  fresh  coffee  in  a  soitable  percolator.  By  this  means  both  the  aroma  and 
all  other  useful  ingredients  of  the  coffee  are  obtained.  Tho  Arabs  appear  to 
bavfl  lets  regard  for  the  aroma,  as  they  make  a  decoction  of  the  uuroasted  l>eau 
and  eonsome  tiiis  with  the  grounds.  As  we  have  stated  in  reference  to  tea,  soft 
water  extracts  more  from  the  coffee  than  hard  water,  and,  tliercfore,  it  is  recom- 
mended to  add  a  little  carbonate  of  soda  to  the  water — about  foi-ty  gi-ains  being 
mffident  for  a  pound  <A  coffee.  For  the  same  reason  the  water  of  particular 
places  imiwoves  the  coffee  which  is  made  there. 

Ihe  remarks  already  made  on  the  action  of  theine  on  the  system  as  a  sus- 
taining i^nt  apply  to  caffeine ;  but  as  weight  for  weight  tea  is  said  to  yield  twice 
as  much  theine  as  ground  coffee  does,  we  use  a  greater  weight  of  coffee  than  we 
do  of  tea  for  the  preparation  of  the  same  quantity  of  beverage. 

The  Taloable  properties  of  coffee  amply  justify  its  widespread  use  and  popu- 
larity. Like  tea,  it  has  an  onqnestionable  invigorating,  restorative,  and  sustain- 
ing power,  but  it  is  more  stimulating  and  exciting  to  the  ner\'ous  system,  and  in 
ouny  people  excites  feverish  action  ;  for  it  does  not  excite  perspiration  like  tea,  but 
ntber  induces  a  dry  and  hot  skin,  increasing  the  force  of  the  circulation.  To  this 
ia  pn^Mbly  to  be  attributed  its  so-called  disinfecting  pro^ierty,  or  power  against 
■ulsrioas  influences.  Travellers  in  the  district  of  the  River  Plate  and  other 
■naUiioQs  r^ons  speak  very  positively  of  its  powers  in  tliis  resi>ect,  and  state 
^  aince  the  natives  in  Guayaquil,  in  Ecuador,  have  sulwtituted  coffee  for  their 
^^noer  beverages,  the  death-rate  in  pestilential  districts  has  fallen  very  considerably, 
^itb  some,  coffee  proves  decidedly  laxative,  but  the  reverse  effect  is  more  usuaL 
It  generally  disposes  to  wakefulness,  and  in  small  quantities  after  a  hearty  meal  with 
^  it  counteracts  the  feeling  of  heaviness  and  oppression.  As  in  the  case  of 
^  tiiere  is  great  difference  in  individual  constitutions  in  regard  to  its  action  both 
ia  tlie  circulation  and  on  the  nervous  system,  some  people  experiencing,  after  a  small 
^  of  atrong  coffee,  the  most  uncomfortable  tremutousneas  and  nervous  oxcitementi 
*iid  inability  to  sleepi  When  taken  for  breakfast,  with  a  large  proportion  of  milk, 
it  ii  the  most  suitable  and  sustaining  beverage  for  most  persons.  Its  large  oon- 
vmption  throughout  the  civilised  world  is  sufficient  to  prove  both  the  estimation 
nt  which  it  is  held  and  its  value  as  an  article  of  commerce.  In  a  recent  year 
^  cnuumptiaii  in  the  United  Kingdom  was  estimated  at  sixteen  thousand  tons, 
^  total  European  consnmption  at  sevenfy-flve  thousand  tons,  and  tho  entire 
*^t  grown  over  the  whole  world  about  six  hundred  millions  of  pounds. 

^ith  so  great  a  demand  for  coffee,  it  is  not  surprising  that  it  should  be  liable 
to  eitensive  adulteration.  But  the  principal  adulteration  is  with  chicory,  which 
^  "t  least  harmless,  and  by  many  is  thought  an  advantageous  addition.  Chicory 
"  prepared  from  the  root  of  the  wild  endive,  a  plant  of  the  same  tribe  as  the 
^"'i^lion  and  lettacei  It  contains  a  volatile  oil,  to  which  ita  aroma  is  due,  and  also 
10. 
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ft  bitter  principle,  but  nothiug  aualogoua  to  theine  or  cofEeiiia     Wbeii  roMiUd  i*j 
aObrda  a  b«verago  of  tike  flavour  ami  colour  as  coffee,  oiid  in  nioderat'*  propc 
In  considered  by  maay,  botb  hero  and  on  tbo  Continent,  as  «  demmiile.  additun*1 
But  it  lion  not  the  peculiar  BUBtaiiung  quality  of  colfon,  atui  botng  mocU  (dte^xr 
ib  coiiBtituUts  a  fmuduluut  adu)t(>ration,  unless  tbo  adinixturo  bo  openly  uekoow- 
Icdgfxt.      Tile  nilinixturo  nmy  %v  eottlly  detected  by  shaking  ft  littJo  of  tho  su^J 
|k%t6d   colfec   in   a  viiioglassfnl  of   coM  water       it   pore,  tbu  coficu  will  swintt] 
and  scarcely  gtva  tuiy  colour  to  the  water;  chicory  HinlcB,  and  giv«a  a  dwp  mi' 
^t     Attention  haa  1at«ly  been   colled   to   a   patent  pKpfinition  called    "MaU 
Ooffee."     Tliis  oomostt  of  u  combination  of  malt,  or  molt  extract,  tvith  fine  cofTecj 
Malt  contains  an  o^-fivo  principle  callod  dia&tnse,  an  important  natritiro  A^nCyl 
which  assists  in  tho  digestion  of  bread  and  ftirinaoeous  ortlalr*.     The  preporatioD 
in  qacation  is  said  to  conUin  75  prr  cent  of  ooSm  and  '25  [Mir  cent,  of  uiitK  and  if  ^ 
Ibond  as  |Mdat&blo  nit  ooHco  mixod  with  chicory  would  certainly  be  prrft^ntble  iu 
many  roepects. 

Cocoa. 

CoMo,  or  cocao%  as  it  «ihonI«I  proprirly  be  called,  ia  preparod  from  tho  seetln 
TfUobroma  aatan,  n  native  of  the  Wost  Indies,  Mexico,  and  llit-  central  rt.-;j;iauK  ot 
America,  This  is  quite  a  different  plant  from  tlut  which  yields  us  the  ooinroon  oooo*- 
nnt,  though,  f.om  its  constitution,  we  might  have  siwken  of  it  under  the  .•aiina  h«Ml 
of  oily  s*^ji.  It  is,  howovor,  chi-'fly  m  a  beverage  that  we  employ  it  The 
Spftnisnis,  on  tnbing  pofsseesion  of  Mexico,  fmind  a  bevonga  niodo  fnum  thka  fmit 
in  common  use  by  tho  natives,  under  tli«  najno  of  '*  chocottntu,"  who  had  einployn) 
it  from  time  ininiemonaL  Foom  the  time  of  its  introductiou  into  Europe  by  tto 
Rpnniftnh  it  ho^  been  incri-a-iin^ly  consaned  by  all  civilisc'd  pnop!«».  Tbo  Rcnerw 
lonn  '•  Tlieobromo,"  or  food  of  the  gwls,  was  given  to  it  liy  Linnonis,  by  whum  it 
was  Idghly  cstiwrned.  The  fruit  is,  in  site  and  shape,  like  that  of  a  small  mi'lou  or 
onctimber,  which  contains  iu  its  pulpy  flesh  from  six  to  thirty  seeds  or  bcaus,  niii6- 
tiling  like  tiiose  of  Iho  water-melon,  \/a%  thicker  and  plumper,  lliwta,  wbevk 
Beparatod,  air*  «-li'.in(^l  nnri  dri^nl  in  tlic  sun.  It  is  in  tliis  stAto  that  tli<'r  i^re  tni> 
port«l.  The  seed  consists  of  a  firm,  dai-Tc  coloured,  centml  part  or  keniel.  sar- 
roandctl  by  a  brittle  hosk.  In  their  natural  state  they  hnva  a  bitter,  aeriniunioos 
Ust4.  Trinidad  Btipplim  tho  bist  Uiat  romou  to  this  country,  and  the  pousaanpCiM 
of  oil  kinds  is  rapiilly  iiicreaeiug.  In  prfjiiaring  it  for  use  it  is  roosti^d  in  the 
way  as  cofloe,  till  tho  aroma  has  b«wn  fully  developed^  and  then  allowed  to  cooL  It 
is  then  of  a  light47r  l^rown  colour,  and  has  lost  some  of  its  natural  hittemcM  and 
Astringrncy.  It  Is  pr>r|iarvd  in  three  dii!cimt  ways  for  use : — ( 1 )  It  it  l>ratpa  or 
gramul  into  a  post^  ami  mixiyl  with  fttaroh,  sugar,  ami  olten  with  other  mnti-riaU, 
and  Bold  as  "llakc,"  "rock,"  nr  "soluble  cocoa."  (2)  Tho  l>ean  is  deprivMl  -if  ita 
htuk,  and  then  cruahod  into  fragments,  which  form  tho  coom  nibs  of  Uie  sliOfa,  and 
are  the  piimtt  fonu  in  which  tho  article  can  be  ot>tani«d.     (3)  Tli^   '  '       '  .  I  of 

its  husk,  in  ground  into  a  \\ofi.Ui  between  hot  rollers,  and  of t'^  •itfc 

sugar  and  ditTcrent  flavouring  ininx^lirnlji,  and  is  then  known  n*  > 

Jn  ooDiposition  cocoa  ruaombica  tea  and  colTeo  in  containing  ^  ......liIq  oil  nr 
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aioBitio  ooButibienl^  "theobromine" — the  analogae  ol  "theine" — astringent,  snd 
gjataKms  prinoiplee;  bat  it  bam  thia  marked  distinoticm,  that  it  containa  a  large 
momit  of  fatty  matter,  known  as  cocoa  butter.  The  proportions  of  starch  and 
^Dt«  are  alao  greater.  Fwca  Uus  it  is  manifest  that  it  is  a  highly  rich  and  nntri- 
in  Tuiefy  of  Tc^fetable  food,  having  a  dose  resemblance  to  milk,  tlte  typical 
■mml  food.  Hie  fidlowing  table  from  Johnstone  will  show  the  resemblaniie  and 
the  difiiBrenoe  : — - 

DsMKUk.  CoooftBns.driaJ. 

Oaaein  cr  Gluton 35  21 

Fat 24  HI 

Sogar  or  Starch,  &c. 37  22 

Mhiend  or  Salioo  matier 4  4 

Xheofaraoine i 

100  100 

The  presence  of  theobromine  givoe  to  cocoa  an  exLilaratiug  quality  which  milk 
bu  not,  whilst  the  presence  of  a  large  amount  of  fatty  matter  renders  it  too  rich  for 
muy  stomachs.  This  objection  is,  however,  met  by  mixing  it  with  flour  or  Htarch 
md  Agar,  as  is  done  in  the  mana&cture  of  chocolate,  which  generally  agrees  with  the 
itomaeh  better  than  the  pure  cocoa.  In  tiic  form  of  chocolate  cake  or  "  bon  bona  " 
it  aMDjaises  all  the  elements  for  upholding  the  stnmgth.  As  a  beverage  it  is  almost 
ahrsya  combined  with  milk,  and  thus  constitutes  an  admirable  break^t  drink,  poi-- 
tiralarly  when  from  any  reason  either  tea  or  oc^oe  are  dijectionablc,  and  it  has  (av 
logjber  nutritive  power.  The  infusion  of  oocoa  nibs  contains  only  a  port  of  the 
mtritive  matter  of  the  bean,  and  is,  therefore,  less  sustaining,  but  lighter  of  digestion. 
Bf  boiling  more  is  extracted,  and  this  is,  therefore,  much  more  economical. 

Another  vegetable  product  having  a  similar  name,  "  Coch,  "  is  the  protluct  of  the 
SrjitiiroKtflan  eoca^  and  is  used  in  South  America  by  the  iiativm  much  in  the  same 
«^  as  tobacco  is,  or  as  opium  is  by  the  Chinese. 

The  widely  extended — we  might  almost  say  tho  universal — use  of  these  be\-eragr!i 
'iiich  we  have  been  considering  naturally  leada  us  to  infer  that  they  supply  a  coui- 
nwnaenso  of  need.  What  is  this?  It  is  not  as  simple  food  that  they  have  come 
into  such  universal  use,  for  tea  and  coffiie,  wliich  jxMisesB  tho  least  of  real  uutiiiuent, 
nman  largely  consumed  than  cocoa,  which  contains  the  most.  The  rich,  who  can 
tOBinaiid  all  and  every  kind  of  food  irrespi'ctive  of  cost,  and  the  poor  woman  who 
Iw  not  the  means  of  obtaining  a  loaf  of  1>road,  aliku  demand  and  consume  their 
^ufai  of  tea  or  oc^ee,  Tho  cultured  man,  exhausted  by  intellectual  excitement  and 
(flat,  and  the  miner  or  artisun,  fatigued  and  worn  by  a  long  day's  bodily  labour,  are 
•JMlly  comforted  and  restored  by  their  cup  of  tea  or  coffee.  Chemists  aiul  pliysi- 
(liogistB  tell  us  that  neither  the  one  nor  the  other  supply  in  any  appreciable  degree 
""twials  necessary  for  restoring  tho  waste  that  has  taken  place  during  cither  in- 
Wlwtoal  or  bodfly  exertion,  and  so  maintaining  tho  framework  of  tho  system.  But 
•"rfnUy-conducted  experiments  and  observation  go  to  jmive  that  there  is  an  nrrest 
"'waste  effected  by  each  and  all  of  these  articles  which  contain  "  theine."  They 
^xiinish  the  elimination  from  the  system  of  those  matters  which  indicate  the 
"Qooat  of  waste  w  disintegration  that  takes  place  during  work  of  any  kind,  whilst 
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the  reftpiratoiy  action  is  inoreased.  They  add  little  or  nothing  to  the  tissues  of  ooi 
body.  I)ul  thuy  nrtanl  or  climini&h  any  further  woHtiiig.  Thoy  promote  Uie  nsttinulutioi 
and  ti-ansfonuiiUori  of  othvr  foods  utd  those  vuious  vital  cliauges  wlucli  are  oasociatei 
with  tbo  eliiuin&ciou  of  oarbonio  acid.  This  muy  poasihiy depend  on  tbeiraction  apoi 
the  nervous  syirtpm.  Thftt  the  brain  and  nervous  Rysti-m  nre  8|K>cially  influimced  bj 
these  agents  wc  hftve  abundant  proot  Their  action  in  twofold,  and  to  many  peoph 
wUI  appear  juu-adoxical ;  it  is  both  soothing  and  exciting.  Thoy  will  soothe  oni 
allay  that  gtmeral  irritability  and  sense  of  hunger  and  »ixhan«tJon  follnwing  Ulx>ui^ 
and  Uiey  (X)unt(-niPL  thu  naitvitic  inlluence  of  opium  and  alcohol  Stron;,'  coffee  U 
one  of  the  uoat  tlHcient  antidotes  to  the  poimni  of  oiuuin,  and  the  hcarincss  am 
stupor  of  intoxication  are  nilioved  by  both  lea  and  coflea  The  wakefulness  indiicei 
by  lea  ia  the  result  of  thin  counteracting  inQuence,  and  the  headache  and  trembltn; 
and  excitement  produood  by  stvoDg  coffee  an  indications  of  itit  siiinulnting  action  oi 
tho  brain  and  viuu^ular  fivstem.  The  poor  uoedlewouiairB  aense  of  hunger  ani 
exhaufltion  ia  allayed  by  her  tea,  and  ahe  is  able  better  to  endura  her  cold  and  wanJ 
of  food  ;  and  the  student 'h  brain  is  saved  from  ixxliaustion  by  the  cup  of  tea  Or  coflbl 
by  hiH  side.  Tio;  turpidily  and  exhaustion  occusiuued  by  extreme*  uold  are  ooimtn 
acted  by  the  artioo  of  tea,  whioh,  by  sustaining  nervous  }x>wer  and  promoting  renpini 
tion,  enables  the  system  to  maintain  the  animal  lieat  neoeKsary  to  Ufa  O^taii 
Baniaby,  iu  Ills  "  Ride  to  Khiva,"  speaking  of  tea,  says,  "  This  beverage  beniOM 
an  absolute  necessity  when  riiUng  acroas  tbo  8t«p]K:a  in  mid-winter,  and  is  far  sir 
in  heatr-giving  properties  to  any  wine  or  spirits.  In  fact,  a  traveller  wouhl  su 
to  tho  cold  on  Uie  latter  when  the  former  will  save  Uis  Uf&**  It  is  qaestioaa' 
whether  in  such  circuiustanccs  the  moat  nutritious  beverages,  such  as  soup  or  mt 
will  equally  sustain  nervous  |M>wer  und  retard  waste ;  although  Uie  time  Inevitabl 
coraea  when  true  food  roust  hic  eaten  to  maintain  the  ntitrition  of  the  frame.  Uf 
material  agentA  tea  and  cofiw  contribute  probably  more  to  the  comfort  and  ha] 
of  mankind  than  aughl  else.  "The  cup  tlmt  cheers  but  not  inebriates  " 
not  a  little  bo  tho  conte&tmeat  of  the  poor  and  the  comfort  of  the  rich. 


COKDIltESTS. 

C«ndwMt\U,  though  not  admitting  of  being  considered  olimentaiy  cul 
play  an  important  part  in  dietaries.     They  may  be  said  to  W  comprised 
the   several    heads   of   salt,  vinegar,  pepjwra,  and    other    pungent    artiolea 
aromaiica.     We  shall  have  occasion  to  refer  to  them  under  a  sulMequent 
as  the  means  of  rendering  our  food  more  palatable,  and  stimulating  the  appetite. 


The  PttRPAunoK  or  Food. 

Having  considered  what  are  Uie  alimentary  principles  required  in  the  boihling 
and  sustooanoe  ol  oar  bodily  frame,  and  given  a  general  account  of  th<- 
alimentary  substances,  or  foodn,  which  comprise  these  rarious  prinoipl«  in 
combinations  and  proportions,  we  have  now  to  consider  in  what  way  thno 
articles  of  food  can  best  bo  made  available)  so  as  to  aeouro  the  full  amoust  of 
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tixy  are  capable  of  affinding :  how  thej  can  be  most  oonTeniently  and  efficiently 
emplojed. 

Among  other  definitiona  that  hare  been  given  c^  man,  he  has  been  called  "  a 
onAmg  animal."  He  is  the  only  animal  that  prepares  his  food  by  cooking  before 
he  eats  it  This  implies  ^t  his  organisation  is  such  that  he  finds  it  necessary  or 
■dTuitageoas  to  prepare  his  food  so  as  to  bring  it  into  the  most  bivonrable  condition 
to  be  acted  on  by  his  digestive  and  assimilating  oi^ans. 

By  assimilation  is  meant  the  various  processes  by  which  our  food  is  converted 
into  Hie  different  tissues  and  organs  of  our  body — that  is  to  say,  converted  to  the 
nme  or  a  similar  nature.  The  first  of  these  processes  takes  place-  in  the  mouth  and 
itomidL  Our  solid  food  is  first  masticated  and  mixed  with  saliva  in  the  mouth 
before  it  is  committed  to  the  action  of  the  stomach.  A  due  consideration  of  the 
apparatus  afforded  by  oar  jaws  and  teeth  would  at  once  show  that  we  cannot 
maiticate  all  and  ereiy  sort  of  hard  food.  We  cannot,  without  danger  to  our  teeth, 
break  up  a  peach  stone  so  as  to  expose  the  kernel  to  be  acted  on  by  the  stomach. 

Uany  kinds  of  food,  therefore,  require  some  sort  of  preparation,  in  order  to 

■ecompliah   satisbctorily  this   preliminary   operation.       The    next    step    towards 

aaiinilation  is  p^ormed  by  the  stomach,  the  action  of  which  on  the  fooil  is  partly 

mriianical  and  partly  chemical.     As  a  mere  machine,  the  stomacli  is  adapted  only 

to  exercise  a  certain  amount  and  description  of  force.      This  may  be  described  as  a 

dmming  action ;  the  food  is  mo^xl  continually  round  the  stomach,  and  from  on» 

ad  to  the  other,  so  aa  to  be  thoroughly  mixed  and  brought  into  contact  with  the 

IJning,  or    mucous    membrane,    whence    the    gastric   juice    is    poured   out.       As 

n^^ffds  its  diemical  action,  this  is  analt^os  to  chemical  action  exerted   outside 

file  bwfy.      Chemistry  teaches  us  that  there  are  certain  conditions  of  matter  that 

an  fsvoorable  to  the  action  of  chemical  force,  and  others  that  are  unfavourable  and 

obatzuctive.       From  the  ordinary  laws  of  chemistry  we  have  learnt  much  regarding 

tlie  chemical  actions  exerted  by  the  stomach  on  our  various  articles  of  food.      We 

caa  cany  into  effect  out  of  the  body  most  of  the  changes  which  we  know  are  brought 

•boat  by  tiie  chemistry  of  the  stomach.     We  can  show  how  many  of  these  actions  oro 

Volitated  or  hindered.     We  can  demonstrate,  for  example,  that  the  white  of  egg  is 

iQOre  readily  acted  cm  by  the  artiiicial  digestive  substance  obtained  from  the  stomach 

c(  a  calf  when  uncoagulated  than  when  coagulated  and  rendered  solid ;  more  readily 

vhea  in  the  solid  form  it  is  broken  up  into  fragments  than  when  presented  as  a 

nngle  mass.     Mutdi  more  of  a  like  kind  chemistry  has  taught  us,  and  still  more  we 

have  learnt  by  observation  and  experience  regarding  the  chemical  or  digestive  action 

curted  by  the  stomach  on  the  constituents  of  food.       Starchy  food  is  converted  in 

fin  stomach  into  gum  and  sugar ;  fatty  and  oily  substances  are  minutely  divided 

uid  made   into  a  sort  of  emulsion ;  caseine   and  otiier  nitrogenous  matters  are 

^lified,  Kod  afterwards  precipitated  on  passing  out  of  the  stomach ;  and  all  these 

^^uges  are  necessary  for  the  formation  of  chyle,  which  is  the  first  step  towanls  tho 

^("niation  of  blood,  the  ultimate  destination  of  food.       How  it  is  that  the  stomach 

*^^tes  the  secretions  by  which  this  chemical  action  is  effected  we  know  not. 

I*  ia  a  vital  act,  and  concealed  in  all  the  mystery  that  enshrouds  life.     So  long 

■a  tbe  vital  powers,  are  unimpaired,  and  the  stomach  is  in  a  healthy  state  thia 
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chemistry  goes  on.  When  deranged  by  disorder  and  disease,  the  food  is  no  longer 
acted  on  as  it  should  be,  and  we  have  the  evidence  of  this  in  the  long  ajod  varied 
catalt^ne  of  dyspeptic  symptoms  and  impaired  nutrition. 

Under  this  section,  treating  of  the  preparation  of  food,  we  have  tben  to 
consider —  ; 

1.  What  are  the  cinciunstanoes  affecting  tiie  digestibility  of  food  %  • 

2.  How  may  it  be  prepared  so  as  most  effectually  to  economise  its  oonianiptioB 
and  avoid  waste  1 

3.  How  best  may  it  be  rendered  acceptable  to  tiie  paUte,  and  also  to  the  eye ; 
for,  as  re$;ards  the  appeUte,  this  last  is  by  no  means  unimportant  1 

If,  however,  we  keep  tiieae  several  objects  in  view,  it  will  perhaps  save  space  and 
avoid  repetition  to  discuss  them  oonjointiy  rather  than  s^)arately. 

Cooking  is  both  an  art  and  a  sdence,  and  good  cooking  implies  both  knowledge 
nsd  skilL  A  cook  need  not  be  either  a  chemist  or  i^ysiologist^  any  more  than  * 
philosopher;  but  he  must  have  a  certain  unount  of  skill,  acquired  for  himsetf 
by  practice  and  experimental  knowledges  Of  the  philosophy  of  his  art  he  may 
have  vei7  little  knowledge  or  comprehension,  but  his  skill  will  be  unavailing  if  it  be 
exercised  regardless  of  the  teachings  of  science. 

There  are  few  things  of  more  importance,  as  affecting  the  phjnaical  wel&re  md 
social  comfort  of  the  poorer  and  middle  classes  of  the  community,  than  a  due  know? 
ledge  of  the  elements  of  cookery.  There  is  more  food  wasted  than  would  soffic*  in 
support  thousands  of  starring  people.  A  wholesome,  palatable  meal  would  keap 
many  a  man  from  the  public-houses  <u^d  many  a  sickly  child  would  be  made  Strang 
and  healthy  by  substituting  wholesome,  nutritious  food,  coarse  and  common  tboo^ 
it  might  be,  for  the  unwholesome  and  indigestible  things  on  which  they  are  foreed 
to  live.  The  attention  that  is  now  given  to  this  subject  in  board  and  oth^  sdux^ 
is  deserving  of  all  support ;  but  it  will  be  long  ere  the  British  labourer,  in  this 
respe4:t,  finds  himself  on  a  level  with  the  French  peasant.  The  cooking  oC  our 
middle-class  establishments  has  much  improved  of  late  year^  but  both  the  maid-ctf- 
all-work  and  her  mistress  have  yet  much  to  learn.  It  is  all  very  well  for  a  hearty, 
vigorous  man,  fully  occupied  by  his  business,  to  say  that  he  cares  little  what  his 
food  is,  so  long  as  it  is  ready  when  he  wants  it ;  or  for  the  ascetic  to  sneer  at  the 
ei}icure,  or  for  a  strong-minded  woman  to  despise  all  attention  to  so  trumpery  a  matter 
as  her  huaImnd*B  or  even  her  own  appetite  and  digestion.  Neither  bod  air  nor  bod 
food  are  compatible  with  either  sound  mind  or  body.  Tho  laws  of  health  canitot  be 
tjontravened  with  impunity.  The  irritability  and  ill  temper  of  a  hungry,  weaxy 
man  are  allnyed  by  a  wholesome,  sufficient,  and  palatable  meal,  however  right  ai^- 
important  it  may  be  to  insist  on  the  superiority  of  mind  over  body.  Children  may 
not  only  be  kept  healthy  and  happy,  but  more  ready  and  capable  to  receive  instroo- 
tion,  by  being  properly  fed  on  wholesome  and  acceptable  food.  A  new  dress,  a  ttif 
into  the  country,  or  a  little  laid  by  for  a  rainy  day,  may  be  secured  by  econtnnic 
cookery  without  any  stinting  of  what  is  needed  for  health  and  comfort  If  some  ona 
says,  who  does  not  know  and  admit  all  this  1— we  reply,  then  why  neglect  thfl 
necessary  means  for  securing  these  important  ends  7  Why  is  there  so  mudi  waste  of 
food  1    How  is  it  that  there  is  so  little  attention  paid  to  its  preparation  in  the  fonns 
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I  Keure  tLe  object  for  whidi  it  U  teken  t  Habit  uul  pn-jadtcc*.  ts 
Ml  u  ignoTmi>CL\  have  no  doobt  mucli  tn  Ho  with  thia  AnH  it  is  not  vaxy  ritlier 
topt  rul  of  a  faod  baliit  or  to  impnn-ti  nattonnl  c-airtamii  atid  tast««.  Uat  hnrc,  as 
ill  Ki  muiT  other  ouea,  *'  knowlwl^t)  in  p(r»-«r ;"  and  the  object  of  Uuf  articlir,  aa  wnll 
•lof  tji.     ■'         it  to  tliflbte  information  on  hubiocta  involving  in  bo  umnj  wayn  Oio 

WcUm ^nmnitr.      idtl  us  thrn,  uHthnut  fiirthor  pivfucQ,  proceed  10  birjuir** 

vbu  aiv  the  eutntOMUatotm  mutwcud  wttb  oar  dilAmiit  foods  that  aflbct  their 
luyitfliititT. 

"DMire  ia  noibiiig  of  ttior«  importance  titan  tliat  the  food  ihooM  enter  tbn 
itoaidi  iii  a  ooniiituai  fovourahle  to  thnwj  choniii'al   prtMecMft  <'  'n 

hrbqiag  about  moltenlor  chuigea     Tn  thia  nul,  if  not  of  a  flniil   i     <  x 

cither  alnsady  broken  op  or  iwuibed,  or  Iw  capabln  of  bring  rmdiljr  dixintcjErratcd. 
iwk,  cbfETpforts  to  lowen,  om  far  mn  ponaible,  the  force  of  eobtision  hy  which 
vM  ttaUen  are  held  together.  Skilful  cooking  does  this,  bnt  traskilful  may 
tadir  Ibft  food  Aill  mondesiM  and  diffioultof  distntofcratiou.  As  rwgarda  flesh  fooil, 
of  iibre  maMrially  aid*  itx  digmrtibility.  This  t^^niVrnms  of  fibre 
by  the  aR«  of  the  animal  and  by  ii\&  Imnni-ss  or  fatn<wt  of  lJi<t  ntrat^ 
I7  oih*  nuBtiooed  when  tpoakinK  of   nt.'at      Thu  (tcwh  of  aaimab 

kftm-  •  iHMlar  exnrtion»  a«  aftn*  favuting,  is  norv  di|;«sti>'K>  l>ocniiM 

flndfrv  MhU  tbtt  has  been  moch  brainnl  Es  more  t<>n<lrr  btHnnst*  th<^  fibn* 
thu  hrrNkm  up.  Upon  this  principle  a  beef  steak  is  tjealim  and  bruised  W 
1  roUio^  jitn  Uifare  bei&K  cooked.  The  cliaagoi  atftsoduit  on  tim  incipient  stage  of 
tkevDpeeilioo  render  muscle  more  (4.tider.  Hentv  nirnt  rt^'titly  killed  Is  \*m 
than  that  which  Iiah  been  hiing  for  sonte  daya  Solid  food,  when  in  a  stite 
W  nnly  broken  np,  hiui  bevn  thoD|^t  to  1«  more  easy  of  digestion  than  litpiid 
|wdiaps  Bsgr  be  bcoattse  it  ii  niora  easily  ntained  in  olose  contact  with 
ooat  of  tfao  sttsnadi.  E^trythtng  thai  raaden  the  food  tender  fiuilitate* 
1h  tttstication,  aud  so  brings  it  into  a  more  favouniblo  state  for  the  action  of 
iWitaoMeh. 

The  eifeoi  of  cooking — i-a,  of  heat  upon  meat — is  to  oosgrUatn  tiie  flbrine 
ttd  albumrsi,  wliilst  it  softens  thr>  gelatinous  oonsUtuents,  the  connectsTO  tusoe, 
h  *ludk  tbo  tibnw  are  held  to'^itbcr,  and  tfans  allows  at  their  ready  Mfisrstion. 
'Qnt,  what  bofors  wts  toitgh  and  tenadous  becomca  friabla  Minuteness  of  division 
IttqasUy  importii:  '  '  <-as«  nf  rnf;r^Me  food,  bat  genemlly  moeh  mora  easily 
AmkL    PoCatcr  >jok«l  so  u  t«>  fall  asunder  or  bo  aasUy  mashed,  sro  mors 

^■pitiUathan  when  bail  cooked,  or  when  younK  or  waxy  and  d^tieMnt  in  starch, 
ht  bmrvvvr,  tender  solid  foml  may  be,  and  however  rcailily  Ivoken  up,  a  oertain 
*«a«ot  of  maatraattoD  is  dt^ralile,  because  in  this  way  it  is  siibjiiotcd  to  thn  nction  of 
^  hIIts  nml  tbo  secretions  of  thn  month,  which  have  a  part  in  eAboting  those 
(^■siokl  fJiangi-s  throagh  which  all  food  has  to  jmss.  And  inasMmcb  as  thesa 
■*Mal  chan;^  are  prDUot«)d  by  a  oertoin  olevatton  of  timtperatnre,  the  waruth 
V^  to  fiKul  by  cooking  siils  tJif  action  of  the  gsatrio  juloe.  t>ther  things  Imlng 
*iul.  wana  food  is  nM»e  essily  Uigcsttsl  than  cold. 

Ufiemit  modes  of  cocking  hsTo  their  roapectivo  advantages  and  dis&dvantagca. 
ultSmato  oDiupMOtioa  of  the  food  is  affected,  though  not  bj  oUma 
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Some  are  raoro  ecouomical  than  others ;  by  xome  the  food  is  it*ndcred  ntore  polotabltf 
than  by  others.     Some  ore  spcirially  atlupteil  to  particular  kluib  of  food. 

Boiliiyj. — Sfcftt  wlinn  prfjperly  Iwilod  retains  more  of  its  nutritious  proportic", 
and  is  rendered  more  easy  of  digestion,  than  whou  cookod  in  any  other  way ;  Imt 
it  is  generally  cousidureJ  less  palatable.  By  boiling,  both  txxif  and  tnotton  lost 
iu  weight  Itj^s  thau  by  eitlier  roastiag  or  baking.  This  loss  amounts  on  an  Bwmgw 
to  about  a  fourth  of  itA  vrei^ht  There  is  also  a  corresponding  loss  of  batk  from 
loss  of  the  Juices  and  a]K0  from  coagulation  of  tlio  albumen,  and  if  tikis  be  CArried 
too  far  it  l>eoouos  less  ratlKtr  than  more  tender  j  thus  one  of  the  main  objects 
of  L-ookin^  mu\  hi:  froutralod.  Tho  loss  uf  weight  Wing  occasioned  by  the  escxfis 
from  tht*  iiiiiit  of  its  fluid  and  solubtu  ports,  and  as  these  admit  of  being 
onllected  and  utitisc-d,  thn  toss  is  not  rrolly  »;  much  t\R  \t  appears  to  Im.  Bat 
the  d(^ref>  to  which  Oie  extraction  of  jnices  takes  place  depends  on  the  degree 
of  heat  and  its  mode  of  applicataoD.  The  cook,  therefore,  prooeedi  in  a  dilfervint 
way,  or  should  do  so,  according  as  he  winhes  merely  to  lini-e  a  properly  l*oiled  joint, 
or  to  make  from  it  bnjth  or  soup.  If  he  wishes  to  make  broth,  the  meat  should  ■« 
chopped  fine  and  phwx-d  in  cold  «-atcr  and  allowed  to  soak  for  some  tiin&  Hwfe 
should  then  be  applietl  gradually,  and  kept  well  below  the  boiling-point,  so  as  try 
lose  as  little  as  possible  of  the  albumen  by  coagulation.  If,  however,  his  object  be 
to  obtain  stock  for  his  soup,  boiling  mast  bo  kept  up  for  some  time  to  extract  as  far  as 
possible  all  the  gelatine  wliich  canstitutes  the  basis  of  soap.  The  hardened  albuminous 
matter  whicii  floats  in  the  liquid  is  easily  removed  by  straining,  so  as  to  render  th» 
soup  clear.  Tltoro  wij]  then  remain  in  the  vessel  merely  a  dry  filirnnR  mass  of  no 
taste  and  cnmpiimtively  little  nutritive  value,  which,  however,  the  French  t*eosanl 
considers  an  important  port  of  his  "  pot-au-feu."  You  oamiot  obtain  both  good 
meat  and  ^'ood  soup  from  the  same  portion  of  meat,  but  the  contents  of  the  "  pot- 
au-fcu  "  are  probably  moro  satisfying  and  not  less  digestible  when  th«  exhaoited 
meat  is  eaten  together  with  the  soup.  If  it  It  intendf^d  that  tlie  joint  slioald  )»  eaten 
as  boiled  meat,  the  object  should  be  to  retain  as  far  as  possible  all  the  nutritive  and 
Havooring  properties.  To  this  end  the  joint  should  1>o  pliuigotl  at  once  Into  bbfling 
water,  with  a  view  lo  Induce  speedy  ooagnlation  of  the  albumen  of  the  outer  portion, 
and  thus  form  an  impervious  envelope  thiit  will  pn>vent  the  escape  of  tlie  juioes 
from  the  Interior.  After  continuing  the  boiling  for  fire  or  six  minotes,  the  heas 
(ihould  be  r*'duoed,  so  os  to  bring  the  water  down  to  a  tempcratun'  of  nbrjut  160* 
Fahr.  At  this  heat  the  cooking  sfaoiUd  be  ooutinucd  till  the  oentml  portions 
ksre  sufficiently  coagulated  as  nut  to  liave  a  raw  appearance,  nor  too  maeJi  coo- 
Bolidated  to  render  the  whole  mass  hard.  In  the  former  ease  all  the  juices  aro 
retained,  and  the  me«.t  is  both  most  nntritioos  and  easy  of  digestion  ;  in  the  latter 
kse  the  main  object  of  cooking  is  defeated,  as  thc<  meat  is  shrunk  aii<^  '  nM 

ad  difficult  of  dibintcgration.     There  is  no  more  conitnon  fault  iii  rat 

thon  keeping  tlie  water  at  too  high  a  temperature   after  tlie  first  few  uiinutssL. 
Over-boiling  is  injurioas   to  e^gs   by  carrying  the  ooagulatioa  of   the  ftl 
(the  white)  so  far  as  to  render  it  solid ;  and  as  this  ooagnlatioii  goo*  oil 
I^Uw  egg  is  taken  out  of  the  water,  by  the  action  of  the  containnl  heat,  it  is 
%raek  the  lop  of  the  sliell  and  allow  the  heat  to  eacape  if  the  egg  is  not  to  he 
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immediatelj.  Fish  ii  nude  firmer  and  loses  less  of  its  flavonr  by  being  boil«d 
in  bard  water,  in  KSrwater.  or  in  water  to  which  salt  has  been  added.  Potatoes 
in  best  cooked  hj  steaming  rather  than  by  boiling,  and  in  their  skins  rather  than 
peeled,  as  ^le  object  is  to  retain,  as  £ar  as  possible,  those  constituents  which,  being 
K^ble,  would  be  lost  in  the  water  in  which  they  are  boiled.  In  either  case  the 
bat  should  be  continaed  till  the  starch  cells  have  all  been  disrupted,  so  as  to  allow 
tbeir  oantents  to  e8c^)e,  and  thus  render  the  potato  mealy.  If  they  are  to  form 
put  of  stews  or  soups,  there  is  no  objection  to  their  being  peeled  before  they 
in  cooked,  because  the  extracted  materials  will  form  part  of  the  food  that  is  to  be 
ekfeu.  In  the  case  of  v^etablea  generally,  the  effect  of  boiling  is  to  dissolve 
tbe  gammy  and  saccharine  material,  and  expel  the  volatile  oils  tJiat  many  of  them 
ndain,  as  in  the  case  of  om(m8.  Foliaoeous  v^etables — snch  as  cabbage,  grei-ns, 
(pinsiji,  in. — require  to  be  thoroughly  boiled  to  make  them  digestible.  There 
ii  an  additional  important  reason  for  preferring  boiling  as  the  method  of  cooking, 
ud  that  is  that  any  parasites  or  diaease  germs  are  thus  more  surely  destroyed, 
hi  roasting,  the  temperature  of  the  central  parts  of  a  joint  may  not  have  been 
nffidently  raised  to  effect  this  object,  whilst  in  boiling  it  pretty  certainly  is.  For 
tlu  like  reason,  it  is  best  to  boil  milk  before  it  is  drunk  if  there  be  any  question  of 
its  bong  contaminated  by  disease  germs. 

£oai(»R^,  next  to  boiling,  is  the  best  form  of  cooking.  The  same  principles 
^yasin  boiling — t.«.,the  heat  should  be  sharp  at  first,  till  a  layer  of  consoliitated 
time  has  been  formed  on  the  outside,  and  then  the  temperature  reduceil,  so  as 
gndnslly  to  ooi^;nlate  the  albumen  of  the  interior  without  shrivelling  up  and 
budeniug  the  fibre.  But  in  roasting,  a  portion  of  the  osmazome  and  fat  are  neces- 
Wilj  lost  by  exuding  from  the  meat  into  the  dripping-pan.  Osmazome  is  the 
extnctive  matter  on  which  the  odour  and  flavour  of  the  meat  depend.  Some  of  this 
pMKs  out  into  the  gravy,  and  some  forms  a  coating  on  the  outside  of  the  meat. 
Tb  fat  is  not  only  in  a  measure  lost,  but  if  the  heat  be  so  great  as  to  scorch  the 
not,  it  undergoes  chemical  changes,  and  becomes  disagreeable  and  injurious.  As 
in  roasting  the  heat  is  not  appUed  so  uniformly  and  gradually  as  in  boiling,  the 
outer  portion  is  more  apt  to  be  OTer4one  before  the  central  portions  are  sufBciently 
cooked. 

Ihe  flesh  of  young  animals  is  better  adapted  for  roasting  than  for  l>oiling, 
MOHue  it  abounds  in  those  principles  which  readily  dissolve  in  water,  and  which 
5*7  be  boiled  away.  Whenever  it  is  specially  desired  to  retain  and  increase  the 
HiTonr,  roasting  is  the  preferable  method,  as  in  the  case  of  pork,  venison,  and  game, 
*Bd  generally  poultry,  unless  they  be  lean  and  old,  in  which  case  their  digestibility 
u  iiDpnxved  by  boiling. 

imling  has  much  the  same  effect  as  roasting,  and  is  the  best  mode  of  cooking 
»eib-vster  fish,  and  generally  all  small  fish,  such  aswhitebait  and  smelts. 

la  haJamg,  the  temperature  is  more  equally  maintained,  and  the  sapi<l  con- 
•ttuents  are  not  so  much  dissipated.  Hence  Ae  joint  is  richer  in  flavour,  and  the 
nwa  more  fully  retained.  But  for  these  reasons  it  is  less  adapted  for  dcHcato 
"tonncbs,  and  unless  great  care  be  taken  not  to  allow  the  fat  to  como  in  contact 
*«'  the  hot  iron  of  an  ordinary  OTon,  it  is  apt  to  acquire  disagreeable  and  noxious 
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qualitice  from  tho  bamt  £ftt     The  inot&]  ovens  in  cnminon  nso  in  prirato  csbtl 
nentB   cannot   be  kept  too  Bcrupulottsly  clean.     TIiptq  is  hardly  unjUiinj; 
ofleniiivti  to  a  tHicate  stouiach  or  palsto  tbuu  thv  fla%-uur  which  food  notjairuii 
Che  action  of  heatotl  iron  on  the  greasy  materiaU  with  which  it  is  apt  to  1>q  coattd. 
Every  o\iiii  lUtoidd  lie  providtul  with  mcanK  for  vftntilation. 

Steu>uuj  holdA  Hn  intennediate  place  between  lx>ilini^  and  roastinff,  and  it  is  fa^ 
£ar  tho  moat  dcUcatu  and  sirciim  ino&v  of  nmUtiring  tlic  meat  t^mdtr.  joiffr,  and 
sapid.  Mtnt  that  would  clt]lQt'^t'isc  bo  eaten  and  digested  wiUt  dilHculty  may  tfaas 
beat  be  uttliawL  It  ailmita  of  combining  a  nuuibur  of  different  articles,  both  aniisAl 
and  TOgetat'Ifi  and  roudering  thoHfl  toateiiil  that  would  flthenriM^  h«  HavourlnaL 
lliere  ta  a  goofl  tlrfU  of  ill-founded  British  pn*jLidico  n^iust  this  nitithod  of  coakitt§. 
No  doubt  stc^vs  will  otTcnd  a  delicate  stoiuuch  if  tlioy  bo  ovcr-lla%'oiin.xl  by  wfiom 
and  pr>t-li<?rb«(.  and  still  more  frdtjaently  if  bad  butter  tie  used,  or  rhu  cookii^ 
unskilful.  But  nil  Uio  nutritious  iiropcrtiw  of  tlio  least  mttritionB  mat«!mls  may 
thtis  be  obt<inie«t,  ttud  each  item  of  tho  stow  rondoml  tnnd<?r  and  mliiblci.  It  ia 
often  ttu^  i>cst  u'fty  of  employing  tinned  pr«t«rvwl  nienta.  The  proocas  should 
bo  conducted  slowly,  and  always  below  Iho  t^ouporatarv  of  boiling,  othorwjae  Utf 
meat  may  bo  roDdured  hard.  Jlathittff,  which  )«  tlie  saiiK^  prnci^.«E,  u»tl  for  m«at 
tbui  bns  prexnouEly  been  cooked,  loo  ofLoii  fuilfi  from  t\uA  simple  rMBon,  and  tbs 
wliich  was  tender  and  sulHcii?ntJy  dlsint^'gratiKi,  in  niadt*  tough  and  leathery. 
'"ery  little  water  ia  needed  for  stewing  ;  iudrod,  it  may  be  done  without,  thn  jntofr 
of  the  tiir*at  and  other  articles  proving  sufficient,  if  care  bo  takm  to  avoid  Inimii^ 
This  is  host  e(If^ct«Ml  by  placing  the  materials  in  nn  ••arthem  jar,  with  a  loow  corar, 
and  inumTning  it  in  a  saucepan  or  kettl^i  of  wat^tr  thot  is  kept  gmtiy  simmciriag^ 
Tho  most  dainty  dislios  may  in  tliis  way  bo  mado,  provided  the  cook  hare  tfa> 
requisite  skill  aud  judgment  in  the  selection  of  thu  iugredioDta. 

Sottp  in  often  looktxl  on  merely  as  a  light  kind  of  food — ns  a  pr^liminarr  or 
adjunct  of  othitr  foods ;  but  it  is  tlio  staple  articli*  of  lUet  in  some  conntriM.  It 
aflbrds  also  tlie  best  mode  of  ecouomiaing  food.  Tt  admits  of  using  all  th»  wuta 
lents  of  food  and  rarious  articles,  tho  nntritivc  v^lnC'  of  which  cooU  stanrriyr 
any  otjier  way,  be  mmle  a^■ailabIp.  Tho  I-'reneb  peasant,  whose  "  pot-ait-fen  "  is 
'iilua\s  riiiuly  ut  band  by  tlie  fire  to  receive*  ahuost  any  ami  every  thing  from  wltidl 
nutriment  oan  be  extmcted,  makes  iit,  with  tho  addition  of  broad,  his  main  auatntoMUM. 
,It  atlmits  fit'  being  still  fnrtlier  enriched  by  ntx,  oatmeal,  or  almost  any 
koddiiioii.      But  uur  poorer  clasaiis  Imvc  yi>t  to  luam  the  merits,  both  MoncoiMi 

tutritive,  of  soup  tliua  mode,  and  our  middle-ctaas  bouaewivcs  have  to  leara 
^19  not  nccoasiuy  to  buy  a  ahin  of  beef  in  order  to  keep  the  kitchen  Nnr.i.i;.ul 
the  all-uwful  "stock."     In  using  bones  for  the  purposes  of  soup,  tS 
r        '  's  and  submitted  to  prolougetl  iKolim:,  ui 

V  Ijt.'Fy  will  not  oloiio  make  good  soup.    Tlie  )>nii\ 

)f  some  hsh,  twpccdoity  iurl>ot,  which  are  rich  in  golatinnus  nwtter,  may  be  ndimB' 
[togeously  aji«>d,  oa  well  aa  meat  bonea     Tha  history  of  ox-tail  soup,  now  eonsidi 
10  of  our  ntust  ntMmed  rich  aoupa,  is  intereating.  as  showing  how  good  things 
ti  uegtei-ied,  till  accident  or  nccesBtty  brings  them  into  notice.     "  It  waa  at 
Fttmo  the  humble  fan  of  the  poor  Prot«ataut  refngues,  who  lied  from  France  at 
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of  the  edict  of  Nmntua  inl685,  aailwttirtl  in&intftltialcli  widClctkoiiimlL 
TBtlif :  ■■:  want,  Ui*'v  )>un.-}iiiiti:d  fmrn  tlio  tonnetm  of  Benootiduy  tho ux- 

oiiivbi  rjjen  sold  with  tiif  bidiM,  ftnii  made  thom  into  aoop.     Aoaidont 

bmnglit  It  aiukrr  tbo  aotice  of  m  pMUnthmpiR  vpicnn,  who  win  nn  a  ntlsion  of 
cbntjr  til  th«  lionua  of  Oui  poor  foraigiuini,  and  bd  prntkimed  it*  virtnaa,  w>  that 
tftwiiib  ii  baouae  a  itfUoaable  diih  "  (Lotliuby).  KangMWN^  teils  mako  a  itill 
riekr  wop,  aad  are  aov  imported  for  tfab  purpoae.  Rxtisota  of  nieat:  am  now 
ixtctiiinily  made  in  tkwtli  Aniariaa  for  nxportation  to  Jvurope.  Ooa  pouiui  of  Uiis 
mjWiiathttaDlqbUaopatitiugrtaof  from  4£»1Ul  Co 4d  Ifaa.  of  onliiMUy  butchar'i  niMt, 
bMBt  aammfd  thai  thr  nut)  ■.  m  tbo  huud  ratia     Hits,  liaw- 

bjr  Jiebtg,  to  vhoui  *•  ■■■  for  tta  introduvtiao,  to  l<>  an 

*nor,  M  tho  <DCtnct  only  rapnaenti  the  b»/-4m  obfeunabla  from  that  tpumtity  of 
mmt,  md  is  davodd  of  tba  albmncai,  wirioh  roqniiTa  to  be  reprMCutcd  by  BniDa  otlMir 
vtieliv  aoch  tA  Utans  or  peas.  Willwat  wuns  auoh  addition  tba  a<ition  of  tka 
extract  »  coDsidend  to  be  analoffKU  to  the  actire  prineiplMi  of  ti«  aiid  cofieo 
(ilMiafe  aod  cafimno),  which  yrv  have  epokon  of  as  vital  mtoratsrrs  latbcr  than 
aniBiaait&  Indeed,  tAu9UinuIatiiiigwtiMofalarf^<kj«eof*'Li«bi^°wUlaoaMdi^ 
tan  a  dtoidadiy  intjoxioating  effect,  as  tlinngh  v>  much  ffirmantad  Uquor  had  txvm 
ukoL  Tba  ptvpamtion,  bowm-to*,  ia  valoablts  bt'tng  portahla,  capable  of  bring 
kfpc,  and  adminiatoed  in  vanoiu  wajv,  citlior  alonr  or  with  winp,  as  a  raitora- 
ln»t  v.-  uwdatod  with  Iv/ipuninonB  «eods  aiid  fanBaoDOiH  matorial  or  with  ifg^s,  aa  a 
tauiftitig  f pod. 

"A  wtill  oton.'  nutritiona  farolb,"  akyi  LetJM}>y,  "  ooiitaiiiiitg  Uip  albamcn  of  th* 

sm(,  •»  w«U  a»  tile  lolable  extnuit,  ia  obtainnl  hy  iofusiug  a  third  of  a  poinid  of 

lunnd  mvat  in  lioea  of  cold  aoft  water,  in  which  fioar  or  five  dru]Ri  of  muriatic  acid 

1  '        18gr«.)]t'  Afttrr  tli^l•stiIl}e  for  an  faoiir 

t-hroiigh  n  '  '   n'sidtio  waAhfd  witii  5okii.  nf 

The  mixed  liquids  tiros  obtaininl  will  furnish  abont  a  pint  of 

:  tu<At,  ounUuning  tiie  whole  of  the  aoluUo  cDustituants  of  tfan  mukt 

'  4tii>i>,  <^i>.).  and  it  may  be  drunk  ooU,  or  dif^tly  wmined,  the  irm- 

<-d  iibove  100*  Faltr.,  for  biar  of  coi^gnhitiag  tii»  uJt>iitnt»ii."< 

:..u  "LioUg"  beadtttd  to  frwh  vegHahbi  '<tt»ck,"  niado  with  a 

,^<&iai»  solection  of  Tegvtaltlf s  and  pot-hart«,  an  ozonllent  Hght  soap  may  ba  nindo 
«illi  my  Itttla  traoiile. 

lu  tin  cooking  of  ragetuUlw,  it  ibimld  l>o  reniuttiW'red  Uiut  all  woody  tuBUoa, 
*WW  in  ihtt  roote  or  stalks,  or  in  tho  liunkii  aiid  xkins,  avo  w«U-nigh  devoid  of 
XVtQHnc,  and  <|aite  indigustililc;  and  &hould  ikatvAvn  fae  rcmoTed.  y«igelabloc 
*^nU  BUtDcaliy  bo  bc>ilod«  and  miAdeiitiy  laag  to  dintognta  t^  tinnos  and  albnr 
4  the  itacdi  giamika  ima$;  doty  hnkai  up.  As  thm  watina  and  satfcharing  ooo- 
<ftwtiaree*towteJbytk>»ater|TngfWilmneeesiarHyhieeaoinewhatoftlMirm^ 
^iiBMitar  enpeeiaUy  if  the  wat«r  be  soft.  This  is  obviat«^  by  adding  a  littlo  mK  to 
%««i>^  '  La  m^ana  alaotha  coloar  of  giTTn  iTi,'*ft/tI>t<:si'«pfaBrTad.    Nothing* 

■■»*•-:  oJlowvd  to  endanger  tho  pmidiiui  ol>|i*«:t,  wlUoh  is  to  r«n^ff  the 

"^l^du  troiicr  and  rtadlly  diunt*'grat«:Hi. 

r\K  iii4>06«ibl»  in  an  artkle  of  tlus  kind  to  go  into  the  dutails  of  cookery. 
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This  must,  to  a  greftt  extent,  be  learnt  by  practice ;  but  there  are  many 
numuals  for  tho  instraction  of  the  ignorant.* 

Such  Ixiulcs  aru  necemaiy  for  teaching  the  varieties  and  mothoda  of  pivparii^ 
what  are  t^rmiMl  "  made  diahos,"  or  "entii^''  It  is  a  great  mistake  to  luppoiej 
that  all  such  food  is  unwholesome  and  to  be  avoided.  On  the  coutrnry,  it  taj 
often  not  mily  opprfLiaing  and  luefnl,  from  giving  variety  to  tho  tHifX^  but  morej 
eaay  of  digmtion  than  simpler  but  more  solid  food.  Skill  and  care,  however, , 
are  much  needed  in  the  preparation  of  such  dudies ;  othcrwiw)  they  should  by] 
all  mcuiut  1)ti  avoided.  Nothing  is  wuree  iban  bod  French  cookery  ;  and  as  in  snefaj 
diafaes,  butter  mid  sauces  of  various  kinds,  condimeuta  and  adjuncts  innumerable 
cftan  profiuoty  and  indiscriminately  employed,  it  is  manifest  that  they  must 
be  most  objectionablB  for  persons  of  weak  digestion.  ICha  fatty  and  aleagiooivl 
materials  with  which  they  abound  are  often  the  chief  cauac  of  their  disagrcd]ig,[ 
especially  as  these  not  infrequently  are  either  not  of  the  best  quality,  or  have 
so  acted  on  by  heat  as  to  bo  made  specially  noxiooa 

Aa  a  part  of  sudi  dishes,  macaroni   and   rice  may  often  bo  employed  vitfaJ 
advantage,  no  as  to  exclude  other  vegetables  that  it  may  lie  de«iraIilo  to  avt^I 
These  special  dishes,  or  *'  (!ntr^e«,"  are  generally  purtuken  of  in  small   qu&ntitiv^ 
and  it  may  oftcm  be  better  to  tako  sparingly  of   two  or   thi^e    dishes  than  ran 
the   risk   of   overtaxing  the  stomach   by  eating    more    heartily  of  a  single  soBd 
joint.     Eadi    one  should   cxerciao   bis  own   discretion,  and  learn    from  his  own 
experience,  what  partacul&r  articles  or  particular  modes  of   oooking   do   not  «ui(j 
him.     There    is    doubtlcaa   danger  wh^n    there    \s   much    choice  of   a   variety  dX 
tasty  and  tempting  food,  and,  as  a  rule,  a  simple  diet  is  the  safest,  and  "  ht 
ia  tho  best  saucer"     We  are,  however,  reminded  that  such  remarks  aa  tfaeaa  bU] 
moiT  properly  under  tho  head  of  dietaries,  rather  than  of  modes  of  preparing  food. 

The  principles  to  be  kept  in  view  in  preparing  Tta  and  Coffie  us  beveragm  oayj 
be  gathered  from  what  has  been  said  under  those  heads  when  treating  of  then 
w  articles  of  food,  and  but  little  more  need  be  said  here.      And  yet,    notwith-j 
standing   tjie  constant  daily   use  of  thcso  valuable  beverages,   much   diflu 
of  opiiiion  prevails  as  to  the  best  mode  of  preparing  them.     In  the 
of  tea,  tho  aim  should  be  to  extract  all  the  aroma  and  the  dried  jiiioea  ooni 
the  theine,  with  mly  ao  mnoh  of  the  substanoe  of  the  leaf  aa  to  give  a 
body  to  llie  infusion.     That  tlie  borengo  should  be  an  infusion,  and  not  n  dc 
is  pretty  generally  allowed;  but  ihero  are  two  vayi  of  making  the  iitfusion. 
more  usual  method  is   to   pour   boiling  water  on  the  tea,  and  keep  up  the 
pomture  as  near  the  boiling.point  aa  may  be  for  a  certain  length  of   time, 
most  kinds  of  tea  live  to  ten    niinutea   ia  sufficiently  long  to  obtain  the 
and   the   aromntit^   principles,  and   this    ia   all    that   many  peraons  wiafa   nr 
deurable.     If  the  infunon  be  mnch  longer  prolonged  at  a  high  tcmpenitaTV, ' 
theino  maybe  more  completely  exhausted,  but.  there  will  also  be  olrtabinl  ut 
of  the  tannin,  which  gi^es  astringency  and  bitteraeas,  and  dten  oooaamoi 
gestion.     The    finer  the  tea,  and   the  younger  the  leaf,  the   loaiger  will  it 

*  On*  ofjbc  tooct  aufal,  fnna  ^fiag  dnr  ud  Bpecifia  ilirMtioiM  m  b>  iwvportkMU,  bkmIm  al 
I  ior  partkalar  CifcMr  y  *•  Ousta**  DMtaaacT  «f  OMkar." 
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of  being  infiued,  bo  as  to  exhaust  ^ba  theine  vithoat  coirespondingly  increasmg 
die  tannin.  Bnt  if  ooaner  tea  of  older  leaf  be  used,  prolonged  infusion  will 
only  iliTTiiniwh  the  flavour,  irhilrt  the  tannin  will  be  increased.  "Cosies,"  which 
are  now  so  generallj  nsed,  afford  the  best  means  of  keeping  the  infusion  at  a 
proper  temperature.  There  is,  however,  another  mode  of  making  the  infusion 
vhicb  has  its  advantages.  The  tea  maj  be  put  into  a  vessel  (small  urn)  filled 
with  oold  water,  aiul  then  gradually  heated  by  means  of  a  lamp  till  it  just  boils, 
sDowisg  fhlly  ten  minutes  for  this.  The  Chinese  infuse  the  tea,  at  once,  in  hot 
water.  The  Japanese  grind  the  leaf  to  powder,  and,  after  infusing  it  in  the 
tescnm  heat  up  the  mixture  into  a  frothy  state  with  a  slip  of  bamboo,  and  then 
drink  powder  and  alL  Ihe  Chinese,  who  are  good  authorities,  never  use  either 
Toj  soft  or  very  hard  water  for  the  infasi<m,  and  the  result  of  a  careful  inquiiy 
on  this  subject  by  a  Government  Chemical  Oommisaion  showed  that  a  moderate 
degiee  of  hardness  c£  the  water  was  advantageous.  It  is  a  very  common  notion 
that  soft  wat^  ma^  the  best  tea,  and  tiierefore  a  pinch  of  soda  is  often  put 
into  the  pot;  but  unless  the  water  be  very  hard,  from  the  presence  of  lime, 
tim  is  not  desirable,  as  the  soda  extracts  more  of  the  astringent  and  bitter 
principle,  and  so  makes  Uie  tea  look  stronger,  but  the  flavour  is  thereby  injured. 
Tea  tasters  are  understood  to  use  (mly  freshly-boiled  water,  and  the  Chinese 
{nfer  water  taken  from  springs  on  the  hills,  which  is  always  aeimted,  and 
contains  more  or  less  of  saline  matter. 

We  generally  measure  the  tea  put  into  the  pot  by  teai^Monfuls,  without  r^ard 
to  the  kind  of  tea  that  we  are  using  and  the  different  weight  of  a  spoonful  of 
dilfetent  teas. 

The  following  table  gives  the  average  weights  of  a  spoonful  of  different  teas, 
uuoeriained  by  Dr.  £.  Smith  :— 

WEIGHT   OF  A  SPOONFUL   OF   TEA, 


BUekTtM$. 

GrwH  7m(. 

Qn. 

Un 

Oolong      .... 

39 

Hyson      .... 

.       66 

Congoa  (inferior) 

S2 

Twank«7  .... 

.       70 

Plow'iy  Pekoe 

.       62 

Fine  Imperial  . 

90 

Souchong 

.       70 

Scented  Oaper  . 

.     103 

CongoQ  (fine)    . 

.      87 

Fine  Qnnpowdor 

xl.    J.     1.-         1.x    i           1 

.     123 

By  calculation  from  this  table,  it  appears  that  to  obtain,  by  means  of  a 
^■ttit  of  boiling  water,  tea  of  a  certain  average  strength,  from  three  to  seven 
^aqnonfulB  of  black  tea  are  required,  and  from  two  to  four  of  green  tea. 

In  preparing  Cofee  for  the  table  we  most  remember  the  importance  of  having 

it  freshly  roasted  and  ground,  but  it  is  still  a  debated  question  whether  it  should 

1^  1m  boiled  or  not     It  seems,  however,  to  be  admitted  that  when  mixed  with 

^otssrjf  as  it  generally  is  on  the  Continent,  the  flavour  is  improved  by  a  brief 

''■^Ung,  and  by  allowing  a  longer  time  for  maceration  than  is  generally  given  >)y  us. 

w*,  whatever  may  be  the  causes,  coffee  as  usually  prepared  at  our  railway  stations 

*^  taverns  especially,  and  in  many  private  houses,  is  a  disgrace  to  a  nation  that 

P^"K«es  the  most  abundant  snp[dy  ol  the  best  material     Good  coffee  may  be  made 
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by  the  poor  as  well  as  by  the  rich  by  pouring  boiliog  water  on  the  co&e  in  a  ocmiinon 
jog  with  a  cover,  and  allowing  it  to  stand  by  the  fire  for  ten  or  fifteen  minntea 
It  then  only  needs  to  be  poured  off  carefully  to  be  bad  clear,  or  it  may  be 
poased  through  a  piece  of  muslin  into  the  cup.  There  are,  however,  advan- 
tages in  using  one  or  other  of  the  various  coffee  kettles  or  percolators  now  to  be 
obtained. 

The  vile  abomination  passing  under  the  name  of  coffee  is  too  often  made  from 
compounds  containing  but  little  real  coffee,  and  that  of  the  poorest  quality. 
Besides  a  large  proportion  of  chicory,  burnt  beans  and  other  similar  things  take  the 
plaoo  of  coffea  In  private  establishments,  t^e  failure  to  make  good  coffee  is 
frequently  owin'^  to  the  use  of  too  small  a  quantity  <tf  the  article,  as  though  it  wore 
tea,  whereas  four  ounces  of  coSee  are  about  equal  to  five  teaspoonfuU  of  tea,  ai 
regards  the  propoition  of  the  material  to  be  extracted  by  a  quart  of  water.  It 
seems  veiy  undesirable  that  coffee  as  publicly  sold  should  be  allowed  to  have  a 
certain  proportion  of  chicory  mixed  with  it  This  opens  the  door  to  other  more 
objectionable  adulteration.  It  would  be  much  better  to  insist  on  the  two  substances 
being  sold  separiitely.  * 

Pbeservation  of  Food. 

All  articles  of  food  tend  more  or  less  speedily  to  become  disorganised  and  pass  into 
decomposition — some  more  rapidly,  others  not  till  after  they  have  been  long  kept- 
provided  they  are  exposed  to  a  certain  d^ree  of  warmth  and  moisture,  and  to  tiie 
air.  If  the  food  be  effectually  protected  against  all  these  influences,  it  may  be  kept 
for  on  indefinite  time.  It  is  needless  to  show  how  important  the  preservntiim  of 
food  may  be  to  whole  commimities,  and  how  great  may  be  the  saving  of  food  tJiat 
would  otherwise  perish. 

Drying  and  salting  were  the  methods  anciently  resorted  to,  and  which  are  still 
employed  for  various  articlea     Drying  is  better  adapted  for  vegetable  than  for 
animal  substances.     Of  this  we  have  the  most  familiar  illustration  in  the  making  of 
hay  and  in  hops,  tea  leaves,  pot  herbs,  tba,  the  preservation  of  which  is  still  nMV^ 
effectually  secured  by  pressure,  thus  excluding  air,  and  biinging  the  material  in^^ 
the  condition  of  a  more  or  less  solid  mass. 

There  arc  now  various  processes,  many  of  them  patented,  for  preser^'ing  botl^a 
animal  and  vegotablc  food,  both  on  the  principle  of  excluding  them  from  the  ai^^ 
and  maintaining  them  at  an  extremely  low  temperature.  Pemmican,  so  iaigel  — a 
employed  by  our  Arctic  voyagers,  cmsists  of  dried  powdered  meat  mixed  wi^_tf 
spices,  and  eaten  with  fat  or  meal  of  some  kind.  Milk  may  be  desiccated,  and  b^fl 
prcsencd  so  as  to  retain  in  a  wholesome  state  all  its  nutritive  ptt^rty. 

*  An  aDODjinoas  vriter  in  the  Time*  gtvca  tho  following  directioiu  for  the  pre|«ntion  of  what 
Oriental  understands  bj  coffee : — **  Obtain  pure  Mocha  only.     Boast  the  quantity  required  over  c' 
fire  iu  revolving  cylinder  turned  slowly.    Eschew  those  abominations  known  as  grinden,  anil 
small  with  pestle  and  mortar.     Take  one  tea^xwofol  to  each  two  laige  ^g-«apa  of  coffea  nq' 
Place  into  boiling  water  in  plain  vessel  which  will  stand  fire.    A  chocolate  froth  will  gtaduallj  a; 
Durso  it  gently  by  taking  off,  and  replacing  on  fire  until  one  bubble  api>ean.     Then  withdraw  ami 
out,  ti'.kin;;  rare,  if  you  have  more  than  one  cup,  to  fill  each  cup  half  full  flttt^  and  to  dindc 
half  amouij  all  cups.    This,  and  this  only,  will  giro  you -CoiVBZ." 
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At  preBeut  there  are  Beveral  sources  for  tho  supply  of  condensed  milk.  By  somo 
methods  cane  so^ue  is  added,  and  the  milk  then  concentrattKl,  in  vacuo,  to  tho 
craaistence  of  honey.  A  pure  cwuicosed  milk  (known  as  Swiss  milk)  is  now 
nqiplied,  prepared  without  the  addition  either  of  sugar  or  any  antiseptic,  1>y  a 
proceu  by  which,  at  the  same  time  that  the  concentration  is  oliected,  any  disease 
genus  that  might  be  present  are  effectually  destroyed.  This  variety  of  condensed 
miUc  when  suitably  diluted,  is  specially  fitted  for  tho  artiticiol  feeding  of 
iofuts.  It  is  for  better  than  many  of  tho  Infants'  Foods  which  are  arlvertiscd, 
iriiieh  are  all  of  a  more  or  less  composite  character,  whereas  the  conden».tl  milk 
juy  either  be  given  alone,  properly  diluted,  or  may  1>o  associated  with  other 
mbiments  as  circumstances  may  require,  or  under  the  direction  of  nu-dical 
wthority. 

In  illustnition  of  the  efficiency  of  some  of  the  processes  for  preserving  food,  Dr. 
letiteby  showed  to  the  Society  of  Arts  in  1868  a  specimen  of  mutton  in  t-xccUont 
GonditiQn,  which  had  formed  part  of  the  stores  sent  out  by  the  Fury,  wliicli  was 
vrecked  in  Begent's  Inlet  in  1825,  when  various  stores  were  left  upon  tli<^  Unch. 
E^t  years  afterwanls  they  were  found  in  good  condition  by  Sir  Jiia  Koks.  Somo 
d  the  cases,  after  a  further  interval,  wct©  found  by  H.M.S.  Jrwettigator,  the  pro- 
nnooB  being  still  in  excellent  preservation,  although  they  had  lain  cxposcfl  to  tho 
mther  and  a  range  of  temperature  from  92°  below  to  83°  above  zero  for  nearly 
s  qnsrter  of  a  century. 

Food  may  be  preserved  by  being  coated  with  some  material  impcr^'ious  to  air, 
ndi  as  fat,  oil,  paraffin,  or  ct^odion.  Eggs,  wo  have  seen,  may  be  kept  by  covering 
tlnra  with  a  coating  of  oil ;  or,  as  is  more  commonly  done,  by  immc^rsing  them  in 
Bilk  of  lime,  made  from  recently  slaked  lima  For  illustration  of  tlio  uliicacy  of 
the  preservative  power  of  lime,  it  has  l>cen  recorded  that,  somo  years  ago,  when  a 
■Kristy  in  the  neighbourhood  of  tho  Loj^o  Maggioro  was  puUwl  down,  eja^s  (juiti' 
frah  were  found  embedded  in  the  mortar,  which  had  existed  for  perhaps  three 
kudred  year&  Sausages  and  simiUu*  articles,  and  lard,  are  preserved,  for  a  time,  l>y 
PK^iDg  them  close  in  skins  and  bladders,  to  protect  them  from  the  air.  I'hc  (wiiie 
iriodplc  is  adopted  in  n'aking  potted  meats  by  covering  them  witli  molte<l  l>utter, 
lod  in  the  case  of  sardines  and  ancliovies  by  immersing  them  in  oil 

But  the  principle  is  still  more  strikingly  illustrated  by  the  bottltKl  and  tinnetl 
foods  which  are  now  so  extensively  used.  The  food  having  been  intrtxluc*.*)!  into 
the  bottle  or  tin,  the  vessel  is  heated  so  as  to  cook  the  contents  and  drive  out  the 
lirby  the  generaticoi  of  steam,  and  then  rapidly  and  hemicticolly  sealed.  Fruits, 
T^etables,  meats,  and  lish,  may  tlius  bo  preserved  for  an  almost  indctinit<^  time, 
■ad  retain  all  the  virtues  and  most  of  the  characteristics  of  the  sultHtanco  in  their 
Wi  state.  There  are  various  establishments  in  Aiistmlia  and  South  America 
*We  this  process  is  carried  out  on  a  very  extensive  scale,  anti  many  tons  of  foo<l 
lie  sannally  exported  which  till  recently  were  absolutely  wasted,  the  aninmis  liux-ing 
W  killed  for  their  hides,  boms,  and  fat,  whilst  the  meat  was  used  foi-  iiianures. 
^*^  (luantities  of  fruits,  both  moist  and  drj-,  are  imported,  protected  by  su.irar,  in 
doied  vessels. 

It  is  well  known  that  meat  will  keep  longer  in  cold  than  in  hot  wcatlter—  in 
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winter  than  in  summer.  The  fact  is  now  well  established  that  in  the  Arctic  regions 
the  bodies  of  animals  will  remun  imbedded  in  ice  for  ages  without  undeigoing 
decomposition.  Hie  Mammoth,  an  extinct  animal,  has  been  found  in  the  frozeai 
£oU  of  Siberia  in  an  entire  state.  In  Russia  and  other  northern  states  it  is  the 
practice  to  slaughter  animals  on  the  approach  of  winter,  when  fodder  becomes 
scarce,  and  to  preserve  their  carcases  till  the  following  spring  by  burying  them  in  the 
frozen  earth.  In  the  autumn  of  1861,  the  mangled  bodies  of  thi-ee  Chamounix 
guides  were  found  in  the  lower  end  of  the  Glacier  de  Boissons,  who  had  perished  by 
being  carried  away  by  an  avalanche  while  attempting  to  scale  Mont  Blanc  with 
Dr.  Hamell  in  the  year  1820.  The  flesh  of  the  bodies  of  these  unfortunate  men 
was  perfectly  preserved  after  an  interval  of  forty  years.  It  is  now  a  common 
practice  to  pack  salmon  and  game  in  ice,  and  'transport  them  from  one  ccmtinent  to 
another ;  and  the  ice  for  this  purpose  may  be  eitkher  imported  from  Norway  ot  the 
Wenham  Lake,  or  it  may  be  manufactured  to  any  amount  at  a  vety  small  expense. 
Small  ice  safes  may  now  be  obtained  for  a  very  moderate  som,  in  which  botta', 
milk,  fish,  and  meat,  may  be  kept  by  private  families  sufficiently  long  to  avmd  the 
loss  that  would  otherwise  occur  in  hot  weather. 

Various  chemical  agenis,  termed  antiseptics,  are  now  employed  botii  for  ilie 
purpose  of  deatro^'ing  fungi  and  infusorial  germs,  and  for  effecting  chemical  changes 
in  the  food  which  render  it  less  prone  to  decay.  Common  salt  acts  in  this  way. 
If,  however,  the  process  of  salting  be  injudiciously  performed,  the  juices  of  the  meat 
and  its  saline  constituents  are  lost  in  the  brine,  and  the  wholesomenees  <^  the  food  is 
seriously  impaired.  Moreover,  the  meat  may  be  rendered  so  dense  as  to  be  vecy 
indigestible.  Hams,  tongues,  herrings,  and  other  fish  are  preserved  in  tikis  way. 
Saltpetre  and  some  other  salts  are  employed  for  this  purpose,  as  are  also  vinegar 
and  alcohol,  of  which  our  various  pickles  and  brandied  dierriee  may  be  taken  as 
examples. 

Meat  and  fish  after  being  salted  are  often  dried  and  smoked.  By  sabmittb^ 
the  meat  or  fish  to  peat  or  wood  smoke  in  close  chambers,  it  beeomeB  impregnated 
with  the  empyrenmatic  oil  of  the  burxung  wood,  and  Uius  acquires  its  pecoliar 
flavour  and  smell.  As  it  is  the  creasote  of  the  empyreumatic  oil  whidt  is  tiie 
chief  agent  in  the  preservative  process,  this  is  now  much  used  instead  of  wwAHwg. 
A  certain  quantity  being  mixed  with  vin^ar  is  rubbed  over  the  salted  joint,  which  it 
then  dried.  More  recently  borax  has  been  brou^t  into  notice  as  a  disinfectant  and 
means  of  preeer\'ing  food.  The  hiBt<»y  of  its  discovery  as  a  preserving  agent  is 
interesting.  Mr.  A.  Bobottom,  when  visiting  Oaliibmia  in  1874,  discovered 
numerous  depoeits  of  borax  and  boradc  salts.  Wearied  by  arduous  travel  acroea  a 
desert  of  loose  sand  and  beds  of  salt,  he  sat  down  on  the  first  convenient  object, 
which  turned  out  to  be  the  carcase  of  a  hcwse,  which,  thou^  it  had  been  dead 
seven  months,  was  preserved  from  putrefaction  by  the  borax  and  borate  of  lime, 
with  which  it  was  surrounded.  This  led  to  the  fturmaticm  of  a  company  for  tli» 
supply  of  a  patoited  preparation,  containing  borax,  for  disinfecting  and  preaervin^ 
purposes. 

It  is  needless  to  say  that  the  admixture  of  food  with  any  of  these  disinfectiii^ 
agents  is  open  to  various  objections,  notwithstanding  their  tsIucl 
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EUPLOYHBNT   OP   FoOD. 

We  now  enter  on  a  most  important  divisiou  of  our  subject,  and  have  to 
oonsider  bow  the  various  aluueutary  substances  of  which  wo  have  treated  can  be 
most  advautageously  employed  to  accomplish  the  ends  for  whicli  they  are  required. 
These,  we  have  seen,  are  twofold — the  one  being  to  supply  the  various  oi^onic  and 
inorg&mc  materials  of  which  our  Ixxlies  are  composed,  and  the  other  to  provide 
means  for  the  maintenance  of  the  heat  of  the  bo<ly  and  the  production  of  force 
necesnry  for  the  performance  of  its  various  vital  actions.  It  will  at  once  be 
erident  that  the  amount  and  kind  of  food  demanded  will  differ  aceonling  as  the  one 
or  the  other  of  these  leading  objects  is  sought  WHiilat  the  lK>dy  is  growing,  wti 
htTe  to  jffovide  for  the  increase  as  well  as  maintenance  of  the  organism.  ^Vlien 
idively  employed  great  wa^te  is  going  on,  and  this  waste  must  bo  i-estored  sooner 
or  later.  When  exposed  to  severe  cold,  or  when  deprived  of  the  re*juisite  clothing 
aiul  abelter,  there  is  greater  need  for  means  by  which  to  sustain  the  temperature  at 
the  point  below  which  life  is  impossible.  The  amount  and  kind  of  food  will,  ttiere- 
fore,  be  fonnd  to  vary  according  to  age,  work,  climate,  and  season,  as  well  as  other 
circDmstances.  And  as  we  liave  seen  tliat  our  frame  is  built  up  of  various 
coDBtitaeDts,  in  various  proportions,  our  food  must  be  made  to  supply  these 
QKutituents  in  their  due  amount  and  proportion. 

lUdng  carbon  and  nitrogen  as  the  representatives  of  the  non-nitrogenous  and  the 
nitngenoas  alimentary  principles,  it  api>ear8,  from  a  large  number  of  observations 
iwde  by  Dr.  Lyon  Playfair,  Dr.  E.  Smith,  and  others,  that  the  minimum  daily 
^UQtity  of  food  on  which  an  ordinary  individual  can  exist  and  continue  in  health 
a  M  follows : — 

Cubon  (ffraina).  !        Nitrogen  (ktuiu). 


AdiOt  Woman 3,900  |  180 

AdaltlUn 4,300  200 

ivatge  Adult i  4,100  190 

These  proportions,  in  what  must  be  called  a  famine  diet  according  to  Lethcby, 
•n  contained  in  2  lb.  4  oz.  of  bread — that  is,  36  oz.  ;  and  agree  with  another  set 
"<  facts  derived  from  an  examination  of  the  amounts  of  carbon  and  nitrogen 
eihiled  and  secreted  from  the  body  during  health  and  idleness.  The  mean 
•venge  of  several  subsistence  dietaries  as  given  by  Dr.  Pav-y  is  as  follows,  drawn 
ttom  certain  prison  and  other  dietaries,  and  from  the  average  diet  during  tlie 
<<)tt(ni  famine  in  Lancashire  : — 

Nikogenous  Matter 2*33  oss. 

Ftt 0-84    „ 

Carbo-HydrateB 11-69    „ 

'^&fair  representation  of  what  may  be  considered  a  standard  diet,  or  a  diet 
contuniog  in  due  combination  the  principles  needed  for  maintaining  the  health  of 
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Articlet., 


^m  of  lieet  qualitj',  with,  little  fat,  like 

Wfatcalcs 

Uncooked  Meat  of  tho  lucd  supplied  to  \ 
Hildien — beef  and  mutton.  Bodc  con-  f 
ititDtes  one-fifth  of  tho  soldier's  allow-  ( 

oix ) 

Uncooked  ilcat  of  fattened  cattle;  calcii-  i 
luted  from  LawcB*  and  Gilbert's  cxpori-  r 
mcnts.  ThcBO  numbers  are  to  be  usud  1 
if  the  meat  is  very  fat      .        .        .        ) 

Cooked  Meat,  roast;  no  dripping  being  J 
Icit.     Boiled  asHimied  to  be  the  same.       \ 

M  Beef  (tiimrdin) 

SihPork  {Girartiin) 

Pit  Port  (Lcthcby) 

Dried  Bacon  (Letheby)         .... 

White  Piflh  (Letheby)  .... 

Pooltiy  (Letheby) 

Bread,  white  whcatcn,  of  avoruge  quality    . 

Vlwt  Flour,  average  qualitv 

Birait         ...."... 

Rice 

tJitmeal  (Letheby) 

iUiio  ( Poggittle) 

P'-l'V)' 

Potatoes 

CiTTotd  (cellulose  excluded) 

C»biMge 

Butter 

^  (10  per  cent,  must  bo  deducted  for  ) 
shell  from  the  weight  of  the  egg)      .         ( 
CheeK  .... 

Milk  {«p.  gr.  1,030,  and  over 
Milk  (up.  gr.  1,026)     . 
Craain  (Ijetheby) 
Skimmed  Milk  (Letheby) 

Pemmican  (dc  Chaumont) 


InlOOFurU. 


^''^'-  !  '^^^ 


74-i 


63 


54 

401 
441 
39-0 
15  0 
780 
740 
40 
IT) 
8 
U 
l.> 
l;i-5 
15 
74 
B:> 
01 


73-3 

36-8 

80-7 
90 
66 
88 

!i 

7-2 


205 
15 

14 

27-6 

29  6 
2C-1 

8-8 

S'8 
181 
21-0 

8 
11 
15-6 

5 

12-6 
10 
22 

1-5 
•6 
■2 

■3 

13-5 

33-5 
4 
3 

2-7 
40 

35-4 


Fata. 

Carbo-  • 
bjdrj.to9. 

3-6 

— 

8-4 

19 

— 

16-45 



0-2 



7-0 

— 

48-9 

— 

73-3 

— 

2-9 

— 

3-8 

— 

1-5 

492 

2- 

70-3 

1-3 

73-4 

■8 

83-2 

6-6 

63-0 

6-7 

04 -S 

2 

fiS 

■1 

23-4 

■25 

8-4 

■0 

5-8 

91 

U-6 

— 

24-3 



3-7 

•} 

2-6 

3-9 

26-7 

2-8 

1-8 

i)'4 

— 

9G'o 

55-2 

— 

Salts. 

1-6 
1-6 

3-7 


205 

21-1 

22-8 
2-S 
2-9 
10 
1-2 
1-3 
1-7 
1-7 
0-5 
3 

1-4 
•2-4 
1 

■7 

■7 

Tsrinblc ; 
takmne  2'7 

1 

5-4 

■6 

■5 
1-8 
0-8 

■6 
1-8 


Wc  have  frequently  alladed  to  the  two-fold  purpose  served  by  food — -the 
BUfitenance  of  the  material  frame,  and  the  production  of  heat  and  force ;  but  we 
arnst  endeavour  rather  more  fully  to  explain  the  subject  of  heat  or  force  production. 
The  generation  of  the  heat  of  tlio  l>ody  is  the  result  of  the  chemical  action 
that  is  always  going  on,  botli  when  the  elements  of  food  are  passing  through 
the  various  combinations  requisite  for  the  foniiation  of  the  tissues,  and  when^ 
in  the  process  of  respiration,  tho  o.xygcn  of  the  air  taken  into  the  blood 
enters  into  combination  with  the  cnrboii  of  the  tissue.'i,  and  so  is  Immt.  Certain 
foods,    from   their   conrtitution,    are   specially   adapted    to    undergo    combustion* 
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whilst  others  are  speciftlly  adapted  to  the  formation  of  flesh  and  thw  oihM-  anlid 
constituents  of  the  bfwly.      Foods,  therBfnre,  hxh  roughly  diviUod  into  flt-*»h  furmer^ 
and  heat  ur  forou  producem.     We  say  rouglily  divided,  bvcau&c  lluiUi  funuors,  in 
various  comhiiialions  tlirough  which  they  pasa,  geuerate  hoat,  and  the  heat 
CDUtribiitv  to  form  ct-rtain  tijisucs,  BspeciaUy  fat     Thia  distinction  between 
forming  and  respirator)'  foo«is  was  first  establiMliwd  hy  IJcUig,  and  though,  in 
respf^cts,  his  doctrines  liave  been  raodifiLMj  by  recunt  chemical  invesligationa,  the  b; 
distinction  between  these  two  clasacs  of  foud  laid  down  by  Liebig  still  hvlda  good 

Now,  the  modem  ductritte  of  the  correlation  of  forces  has  sliuwu  that  the  genisnk' 
tion  of  a  certain  amount  of  heat  has  a  definite  relation  to  a  con-esponding  amoan^ 
t*i  mechanical  forr^,  and  vice  vt^r«a.  Many  familiar  examples  of  tJie  guneration  of  beat 
by  chemical  action  wight  lie  given,  as  dithng  the  gei-mination  of  sei-<ls,  the  heating 
of  haystacks,  the  combustion  of  coal  or  gas ;  and  every  one  is  fautiliar  with  daily 
examples  of  the  production  of  heat  by  motion,  as  by  friction.  An  engineer  can  now 
aocurah'ly  i'Alculat«  the  amount  of  energy  to  l»e  obtained  by  the  comlmstion  of  a 
certain  weight  of  coal*  Tlii*  subject  in  its  relation  to  food  has  been  ably  worked 
out  by  Profe-ssor  Frank  land,  who,  by  Kuch  tables  as  the  following,  has  shown  the 
amount  of  heat  and  e([uivaleut  amount  of  forcu  generated  by  the  complete  combustioa 
within  the  I»o<ly  of  various  alimentary  sub«.t»ncc8  of  like  weight 


Food. 


10  GrainK  of  dry  flotfa 
„      „       „  Albttmcn 

„      „       „  I*iimp  Sufpu  . 

11  tt       >•  Arrowroot 

ButUT    . 

„       „        „  Beef  Fril 


la  conlnMtiim  I 


Iba.  of  ««tn  I  dcKTH 
Tabr. 

uas 

10-94 
6-61 
'1006 
lB-68 
•i3.32 


Wluttb  baqtaUteUfUiC 


Ito.  1  loot  h^h. 

8677 
B-4U 

7-7«6 
14-421 
18  023 


"Thus,'*  says  Dr.  £.  SmiUit  *'wc  prove  that  one  ounce  of  freah  lean  meat,  if 
entirely  burnt  in  the  body,  would  produce  heat  sufficient  to  raise  about  1 60  Iba.  of 
wator  1*  Fubr,  or  a  gallon  of  water  about  16'  Fahr.  In  like  maimer  one  ounce  of 
fresh  butter  would  produce  Hve  tinieJt  tliat  amount  of  lieat ;  but  it  must  be  addnl 
that,  as  the  combustion  which  ia  effected  within  the  body  is  not  always  complete^  tits 
actual  effiMit  is  less  than  that  now  indicated." 

In  this  way,  iivsa,  the  heat  of  the  body  is  maintained,  and  means  prD\-idad  for 
the  production  of  force,  in  wnlking  or  other  exercise,  in  the  action  of  the  htmrl^  snil 
the  performance  of  other  vital  actions.  But  assuming  that  all  the  food  mentioned 
in  the  above  table  was  thus  destroyed  by  Iming  burnt,  we  shoold  still  need  a  supply 
of  material  for  the  machine,  which  is  constantly  undergoing  waste,  and  would  acMXi 
be  incapable  of  working,  unless  its  organisation  was  maintained.  So  omupIom  ii 
thU  waste  and  change  of  Bulmtanoe  that  the  atoms  which  compose  a  muscle  one 
hour  may  l>e  gone  the  next,  and  each  structure  requires  to  be  replaced  by  the  eaiM) 

*  Vorc*— wlufemr  eaiMi  moviiBnit.    Snorer— P<n'vr  ot  dcaag  woriu 
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kind  of  matorud  as  that  of  which  it  is  compoeed  :  raascle  by  muscular  fibre,  nerve 
matter  by  nerre  matter,  bone  by  bone. 

Aocordiog,  tJien,  to  the  demand  for  the  supply  of  each  of  these  requirements, 
must  be  the  supply  and  character  of  the  food.  In  meeting  these  demands,  it  must 
be  remembered  that  the  food  taken  is  not  all  digested  and  utilised  ;  some  passes  out 
fA  the  body  undianged,  and  as  r^ards  that  amount  of  energy  which  is  liberated  by 
the  food  that  is  completely  oxidised,  or  burnt,  Hehnholtz  has  calculated  that  only 
•boot  on&£fth  can  be  turned  to  account  in  the  form  of  external  work. 

Fnxa  the  consideration  of  these  important  results  of  careful  scientific  investiga- 
titna^  and  horn  what  has  been  said  in  former  sections,  it  will  at  once  be  inferred 
that  our  daily  food  cannot  consist  of  materials  comprising  only  one  alimentary 
princ^le,  but  must  afford  a  oombination  of  these.  And  this  has  been  proved  by 
dimA  experiments.  Animals  fed  on  articles  consisting  of  only  one  alimentary 
prine^le  cannot  be  kept  alive  long.  The  continued  use  of  a  diet  grnatly  deficient 
in  airf  one  principle  has  again  and  again  been  productive  of  disease  and  calamity. 
I'cr  the  continued  maintenance  of  health,  a  diet  must  comprise  not  only  nitrogenous, 
or  ilbmninoQS  food,  salts,  and  water,  but  also  non-nitrogenous,  such  as  fat,  sugar,  and 
AirdL  The  respective  amounts  of  these  that  will  be  required  wilt  vary  with  climate 
md  exposure' to  cold,  and  also  with  the  degree  of  active  muscular  work  performed. 

^  requisite  average  amount  of  food  of  all  kinds  and  of  water  differs  consider- 
iblj  ia  different  men,  acoording  to  their  size  and  vigour,  and  the  activity  wiUi  which 
tixar  bodily  ftinctions  are  performed. 

The  average,  in  male  adults,  as  given  by  Farkes,i8  34oz.to46oz.  of  what  is  called 
■■^  food,  and  from  50oz.  to  SOoz.  of  water.  When  underjfroing  great  exertion  more 
^  is  taken,  and  instinct  prompts  to  increase  the  amount  of  nitn^^ous  material 
ud  of  fat     The  amount  of  water  that  will  be  taken  vnrieft  Rtill  more. 

ittngt  Jailff  water /rt«  dUt,  rtquirrdfor  an  a/iatt  man,  in  very  laborioiu  tcurk,  or  of  a  aoldier  on 
tervin  and  in  tAeJUtd. — {Parkas.) 

Otincw  Aroir. 
Albominatos  or  Nitrc^oDOOB  Matter    .  .     6-    to    7' 

TkU 3-5  to    4-5 

Outo-hydiatca .  16-    to  18- 

8alt* 1-2  to    1-5 

Total  water  ffee  food  .  26*7  to  31- 

Anragt  d^y  dUt  of  men  in  quietude. — {Farle*). 

RMt 

Albnminatet 2-& 

Fats 1- 

Cariio-hvdntes 12- 

Sdtts 0-6 

Total  water  free  food IC- 

S^irttnet  diet — i.e.,  nffietent/er  the  internal  meehanieal  work  of  the  body. — (Ptayfaar), 

Albmniiiatea 2- 

Fats -5 

OnAo-bydratei 12- 

Salts -6 

Tbtal  water  free  food 16- 


root)    AND    ITS    trSS    T.V    BEJLLTH. 


Assuming  the  average  amount,  of  wat«r  ooiit^tiiuxl  in  tbeso  niAteruJii  to  be  &f>ra 
cent,  the  alnivo  wijights  luiiat  Iw  donbksl. 

The  following  tatlu  \^sfA  %\w  results  of  Dr.  Flayfur's  mvrfiti^atiQiia  r^tipaotu 
the  avonijfe  amouDt  of  tlie  sevciral  coiislituotita  of  fixxi  in  Uie  daily  dietary  of 
adult  man  under  ditfei-ent  circuinstanctin  of  existeuou. 


DAILT  IiI"T  ACCnit!>tNr,  TO  IVOKK  1>11\E. 


Utily  OMAa  f or 


Suljaislrtici:'  onljr  . 


floti  fgrmcr. 


Fai. 


NitrocMMMU. 


SUnft. 


•t-  li-» 

+         28-J 


It  U  well   known   Uiat   iu   cold   cUniate«  very  liu^go  quantities  uf   food 
oonsnmod,  mid    it  is  generully  allowed   that  we   ret)uire  and  take  more  fogil 
wiutei'    than   in   summer.     This    ntur,    in    a    nicuaure.   depend    on    ths   diffi 
degrees  of  activity  maaifcwted,  but  it  is  duubtletM   largely  duu  to    the 
of  jgMucating  the  requisito  amount  of  hcaL 

The  appetite  for  fooil  is  greater  on  a  cold,  fnMty  day,  than  in  hot, 
wcaUit<ri-,  although  iu  the  Utter  ewe  Uiere  tuay  bo  h  greator  fooUiig  of  exhaustioi 
oint  Lho  appetite  must  be  allowed  to  b«  the  main  guide  to  the  amount  of  fi 
required.  Uungar  in  nature's  intimation  that  food  ia  needed,  llio  appetite 
be  paro{iercd,  but  the  aenw  of  hunger  is,  in  the  healthy  ittate,  the  true  index 
the  rLtjuiromimt  for  food ;  and  the  satisfying  of  hunger  is  nature's  inttmati 
that  enough  has  been  Uikeu.  It  is  safer  to  act  ou  the  nilc  of  lca\-ing  off  vil 
an  appetite,  than  to  go  on  to  repletion  till  met  by  the  »t-oiuach's  refusal  to  I 
further  burdened.  In  a  state  of  health,  a  great  variety  of  food  at  any  ol 
uical  is  seldom  desirable,  though  in  onr  artificial  moden  of  life,  in  oxhaosti 
states  of  system,  and  to  impairvd  health,  it  may  often  be  desimble  to  stimnlol 
the  appetite  by  variety  of  easily-digestible  and  tasty  food,  rather  than  striw  1 
satisfy  the  requirementa  of  the  igrstt-m  by  taking  »  larger  amount  of  more  igmp 
food  thou  the  appetite  would  dictate.  But  tho  danger  is  great  when  tho  cptca 
for  the  mere  gratificatiou  of  tlie  palnte,  not  only  indulgw  in  a  vast  ^-ariety 
dislios,  but  fltimuUte^  his  pampercnl  ap[N'tite  by  condiments  and  provocati 
of  all  hinds.  When  food  i.s  good  and  ubundaiit.  and  no  ueoesaity  for  eco: 
exints,  it  may  be  safely  said  tliat  very  many,  if  iw»t  most,  peopli*  hike 
food  than  is  necessary  for  the  wants  of  the  systiim,  and  especially  of  the  m 
twiid  kinds  of  animal  food. 

The  amount  of  Hi^uid  required  varies  evau  more  than  in  the  case  of  aolida^ 
iji  individual  instances  and  in  different  ciroumstanoes  of  life.     Thirst  is  naior^ 
for  liqutda,  but  there  are  some  people  who  scarcely  know  wliat-  thiret  is ;    thfll 
are  others,  again,  who  seem  to  be  always  ready  to  drink,  either  from  actual  thirst,  i 
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from  senae  of  the  need  of  liquid,  or  from  habit     A  free  supply  ot  water,  or  otlifr 

fdmple  fluid,  mtij  be  said  to  be  deHimble ;  but  the  amount  will  \'aiy  with  thn 

kind  of  food.     An  average  adult  man  probably  requires  from  80  oz.  to   100  oz. 

a  day  of  fluid,  and  if  20  oz.   of  this  be  taken  in  the  solid  food,  from  60  ot  to 

>M)oz.  in  addition  will  be  needed  ;  but  as  the  daily  loss  arising  from  elimination 

througli  the  Inngs,  the  skin,  and  the  kidnttyn  varies,  especially  by  the  two  latter 

chaniiela,  so  will  the  needed   supply.     Where  the  diet  consists  lai^ly  of  fruits 

and  vegetables,  there  will  be  leas  need  for  liquids  in  a  separate  form  ;  and  where, 

M  is  often    the    case,  freer   elimination  by  the  skin  and  kidneys  is  desirabh',  a 

more  abundant  supply  of  liquid  will  be  necessary.     Active   out-of-<loor  exercisA, 

especially  in   hot  weather,  entails  great  loss   of  fluid  from  the  skin,  and  a  for- 

nspondinfc  demand  for  fresh  supply.       Fcdestrians    differ    as  to  the  deBiniMlity 

<rf  nij^lying   ttiis  loss    during  the  time  of  exereise,  hut  if  not  then,  it  requin'S 

to  be  made  good  when  the  exercise  is  over.     Under  the  head  of  "  Wat<'r,"  we  have 

ilnidy  menti(Hied  other  points  relating  to  this  subject. 

The  relative  proportion  of  the  various  alimentary  principles  that  should  lie 
•eared  in  our  diets  is  a  wide  subject,  involving  very  intricate  physiological 
problems.  Borne  general  notions  on  this  he:td  may  be  ^thored  by  reference  to 
the  sections  treating  of  milk  and  t^^git,  which  we  spoke  of  as  typical  foods. 
Tlw  tables  already  given  from  Parkes  and  others  Indicate  the  most  trustworthy 
wodnnona  arrived  at  by  those '  who  have  sciontitically  investigated  the 
nbject  From  these  tables,  and  from  what  has  already  been  said,  it  will  1)e 
■em  that  no  otlier  articlcH  of  food  besitles  milk  and  erfgs  comprise  all  the 
nqvisite  elements  in  proper  proportions.  Neither  breail  alone,  nor  meat  aIon«», 
«  ordinuily  eaten,  affords  the  due  combination.  Maj;pndie's  experiments  on  thn 
fciding  of  dogs  long  ago  proved  that  vigorous  healtli  cannot  he  sustained  by 
white  bread  alone,  although  the  animals  throve  well  on  unbolted  wholc-ir.oid 
brad  Bread  of  this  kind,  whether  made  of  wheat,  oats,  or  rye,  will  not  only 
•Bitain  life,  but  even  active  la^iorious  life.  "  The  Sicilians,  and  many  of  tlio 
•atives  of  Southern  Italy,  live  almost  entin^ly  on  bread  or  macaroni,  which  is 
jwictically  the  same  thing,  made  of  whole  wheaten  meal,  with  a  littlo  fmit  or 
<ttier  vegetable  (important  additions),  and  go  through  any  amount  of  hard 
WBcular  work.  TTie  Hindus  of  North-western  India  can  walk  fifty  or  sixty 
nilesa  day  with  no  other  food  than  whole-meal  cakes  (and  a  little  Galnm  butter). 
Tiffkiah  and  Arab  porters  will  carry  burdens  of  400  lbs.  to  600  lbs.,  living  only  on 
«*ne  whole-meal  bread  (and  occasionally  a  few  dates  or  nomc  vegetables). 
Men  in  cold  northern  climes — Russia,  Sweden,  and  Scotland — the  poor  live 
*hiioBt  entirely  on  some  whole-meal  food,  maintiining  a  degi-ee  of  health  and 
pliyscal  strength  beyond  most  whose  diet  is  more  varied  iind  luxurious." 

Man  is  bot^  a  carnivorous  and  a  herbivorous  animal.  He  ia  also  an  inhabitant 
^  all  regions,  and  must  adapt  himself  to  the  wants  of  his  body  in  varieties 
"f  climate  and  circumstances  of  life,  varying  the  amoimt  and  projiortion  of  the 
*lnnent8  of  his  food  accordingly.  Tliis  both  instinct  and  necessity  compel  him 
I*  do,  and  it  is -interesting  as  well  as  instructive  to  note  the  ordinary  diet  of  tho 
'    >^itants  of  different  countries. 
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POOH    AJfD    ITS    trS£   IN   HEALTH. 


Wo  may,  for  tJiis  purpose,  select  from  the  extractH  giren  by  Dr.  Pavy  from  Uw 
works  of  various  atitltorK,  ttomi*  examples  of  tlte  {oo<l  consumed  by  inhabitants 
of  difitireiit  parts  of  the  globe,  illustrating  respoctivcly  aii  utiimal,  a  vt^gutaUu, 
UDii  a  very  composite  diet 

Tho  Eskimos  live  chietly  on  animnl  food,  therp  beiixg  little  or  no  vfgctnbirt 
to  i>e  had,  fnt  being  the  rBprBseiitativo  of  the  carbo-hydrate  constitueuta.  Their 
food  connists  of  the  reiudcer,  musk  ox,  walrus,  auals,  birds,  and  aalmon,  and  thoy 

•delight  in  fat  and  marrow.  Dr.  Kane,  in  his  Arctic  oxpIoratioiiR.  saya : — ''  Our 
leyu  hiivo  taught  its  tho  wisdom  of  the  Eskimo  appetite,  and  there  nn> 
few  among  us  who  do  not  relish  a  Klic«  of  raw  bltibhpr,  or  a  chunk  of  frozen 
walrus  beef.  The  liver  of  a  walrus  (aroaktanaJc),  p<at«n  with  little  slices  of  hi& 
£at,  of  a  verity  it  is  a  delicious  morsel.  Fire  would  ruin  tlie  curt,  pithy  expraniaD. 
of  vitality  which  belongs  to  its  uncooked  juices.  Clukries  I^mib's  roast  |Hg  was 
noUiiug  to  '  aroaktanak/  I  wonder  Uiat  raw  beef  is  not  €Aten  tt  hocoft 
Deprived  of  extraneous  fibre,  it  is  neitlier  indigestible  nor  difficult  to  masticate. 
With  acids  and  condiments,  it  maki'.s  a  salad  which  an  educated  palate  cannot 
help  relishing,  and  h»  a  powerful  and  condensed  heat-iuakijig  and  autiscorbutio 
food  it  lias  no  riv&L 

"  1  make  tins  last  broad  assertion  aft<>r  carefully  testing  itfi  truth.  The  nativta 
of  South  Oretfnland  prepare  themselves  for  a  long  journey  in  the  cold  by  a  caiuw 
of  frozen  seal.  At  Upemavik  they  do  tlio  same  with  the  tuirwhal,  whicii  ia 
thought  more  heat-makiiu*  thou  Uie  seal ;  while  the  beur,  to  use  ttieir  own  expression, 
*i8  stronger  travel  than  all' 

"In  Smith's  Sound,  where  the  use  of  raw  meat  seems  almost  inevitable,  fnm 
the  modes  of  Living  of  the  people,  walrus  holds  tiie  tirst  rank.  Certainly  thifr 
pachyderm,  whoso  Hnely-conclensed  tissue  and  deUcate  permeating  fat — oh  !  call 
it  not  blubljer — nsumilate  it  to  the  ox,   is  Iwyond   all    others,  and  is  the  vwT 

iVst  food  a  man  can  swallow.      It  became  oar  constant  coin|iunion  whenever  we 

[ecnild  get  it,  and  a  frozen   liver  npon  our  sledge  vaa  valued  far  above  the  aamfr 

''veight  of  pemmican.'' 

In  the  selections  from  Humboldt's  works  relating  to  Mexico,  we  read  tfcab 
"Tho  Indians  of  New  Kjmin,  ibose  at  least  subject  to  £uro{iean  dominatioiu 
generally  attain  to  a  pretty  advanced  age.  '  As  peaceable  cultivators  and 
inhabitants  of  villages,  they  are  not  exposed  to  the  accidenta  attending  thtt 
wandering  life  of  the  hunters  and  warriorH  of  the  Miasisnppi  and  of  the  Savannaa 
of  the  Kio  Gila.  Accustomed  to  uniform  nourishment  of  an  almost  entinily 
TCjgetabte  nature — that  of  their  maize  and  cereal  gramiim — the  Indians  would 
undoubtedly  attain  very  great  longevity  if  their  constitutions  were  not  WHtikcnetL 
by  druiikeimesa.  Tlicir  intoxicating  liquors  aie  mm,  a  fermentation  of  nimije, 
and  the  root  of  the  jatropha;  and  especially  tho  wine  of  the  country,  made  ot 
the  juice  of  the  Agatn  Amtncanet,  called  '  pulque.'  Tliis  lost  liquor  ia  nutritive, 
on  account  of  the  undecomposed  sogar  which  it  contains.  Many  Indians  wldtctMl 
to  '  pulque '  take,  for  a  long  time,  very  little  solid  nutriment  \Vhen  use«l  with 
mcxteratioii  it  is  very  salutary,  and,  by  fortifying  the  stomach,  aaaists  the  functioo 
of  the  gosti-ic  system." 
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Agftin,  of  tiieM  nme  people,  Dr.  Lyon  says : — "  The  usual  food  of  the  labouriog 

classes,  througboat  such  States  as  I  visited,  is  tho  thin  cake  of  crushed  maize, 

vhich  I  have  deacribed  under  the   nuue  of  tortilla ;  and  it  is  remarkable  that» 

notwithstanding  the  great  abundance  of  cattle  i»  many  places,  the  traveller  can 

scarcely  obtain  meat  in  the  little  huts  which  he  finds  on  his  road.     Chillies  are 

eaten  abundantly  with  the  tortillas,  being  stewed  in  a  kind  of  sauce,  into  which 

the  eskes  are  dipped.     A  few  fowls  are  at  times  to  be  seen  wandering  near  the 

cottages,  or  some  pigs  rambling  through  the  village,  and  the  flesh  of  these  creatures 

foroiBhes  a  feast  on  holidays." 

In  striking  contrast  to  these  accounts  of  the  diet  of  the  Mexican  Indians, 
ve  find  Sir  Frauds  Head,  speaking  of  the  Pampas  Indians,  saying  : — "  They  are 
kll  horsemen,  or,  rather,  pass  their  lives  on  horseback.  In  spite  of  the  climate, 
vliich  is  boming  hot  in  summer  and  freexing  in  winter,  these  biave  men,  who 
IttTe  never  yet  been  subdued,  are  entirely  naked,  and  have  not  even  a  covering 
(or  their  head.  They  live  together  in  tribes,  each  of  which  is  governed  by  a 
Qoqa^  but  they  have  no  fixed  place  of  residence.  Where  the  pasture  is  good, 
tlxn  are  they  to  be  found,  until  it  is  consumed  by  their  horses,  and  they  then 
nutaatly  move  to  a  more  verdant  spoi^  They  have  neither  tread^  fruit,  nor 
MpeCoi^,  but  they  subsist  entirely  on  the  flesh  of  their  mares."  Describing  the 
(^  <m  himself  of  liiis  diet,  Shr  fVancis  says : — "  After  I  had  been  riding  three 
ffifour  montiis,  and  had  lived  on  beef  and  water,  I  found  myself  in  a  condition 
^lich  I  can  only  describe  by  saying  that  I  felt  no  exertion  could  kill  me. 
AlthoQ^  I  constantly  arrived  so  completely  exhausted  that  I  could  not  speak, 
yet  a  few  hoars'  sleep  upon  my  saddle  on  the  ground  always  so  completely 
itthnred  me  that,  for  a  week,  I  could  daily  be  upon  niy  horse  before  sunrise, 
conld  ride  till  two  or  three  hours  after  sunset,  and  have  really  tired  ten  or 
tvelve  hones  a  day.  This  will  explain  the  immense  distances  which  peo]>le  in 
South  America  are  said  to  ride,  which  I  am  confident  co\Ud  only  l>e  done  on 
Iwef  and  water." 

The  Guadios  of  the  Argentine  Republic  live  entirely  on  roast  beef  and  salt, 
*'«rcet^  ever  tasting  farinaceous  or  other  vegetable  food,  and  their  sole  beverage  is- 
4at^  or  Paraguay  Tea  taken  without  sugar. 

"The  Cheese,"  says  Sir  John  Bowring,  "have  no  prejudice  wliatever  as 
''Ogards  food ;  they  eat  anything  and  everything  from  which  they  can  derive 
^Utnment — (dogs,  rats,  mice,  monkeys,  snakes,  sea-slugs,  rotten  ^(gs,  putrefied  fish, 
^Uthatched  dncks  and  chickens).  Both  in  eating  and  drinking  they  are  temperate, 
*iid  are  satisfied  with  two  daily  meals — ^tiie  morning  rice  about  10  a.m.,  and  the 
ftv«ning  rice  at  5  p.m.  The  only  repugnance  that  I  have  observed  in  China  is 
^  the  use  of  milk.  I  never  saw  or  beard  of  butter,  cream,  milk,  or  whey  being 
Xitrodnoed  at  any  Chinese  table." 

Japan  uid  the  adjoining  isles  abound  in  articles  of  food,  an<l  the  diet  of  the 
tnhabitanta  is  very  varied  and  complex.  Their  rice,  which  is  very  good,  takea 
^  place  of  bread,  and  is  eaten  boiled  with  every  kind  of  provision. 

"  Miso  soap,  boiled  with  fish  and  onions,  is  eaten  by  the  common  people,  fre- 
^Tieotiy  three  timea  a  day.     Miaoe  are  seeds  of  the  Dolicfios  Scja,  not  unlike  lentils. 
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There  snrMvns)  vnrietint  of  the  soy  booji  known  in  ^e  E«ti  laf^nly  onnmtned 
as  food,  and  now  export^  as  "soy."  In  its  ooiistitntion  the  aoja,  or  way,  ia 
sai<l  to  a|>[)roxinmtf!  more  iieu-ly  to  animal  food  than  any  other  vejD:etalile,  hviag 
vm'  rich  in  fut  and  tUbumiimtcs.  It  is  thoivforo  a  v-al(iii1*lo  oiljiinct  to  ehc  fooil  of 
nianv  nf  tho  Jajwun-sr,  wlio  arc  iiminly  vf«»etariiiiiR. 

"Fiah  Ik  likowiiu*  a  rer}- common  dish  with  th<><1npanf*w^,  l>oth  boiled  and  fried  in 
oiJ.     Fowls,  of  which  they  havo  a  great  variety,  both  wild  and  iamo,  are  eatf  n  in  * 
f^naX  abundance,  and  the  flesh  of  wholes,  though  coarse,  is  in  several  plaooa  atnoDg 
tho  poorer  sort  a  >'<Ty  common  food. 

'•  In  pre()ftring  their  ricUials,  they  make  a  very  plentiful  use  of  mushrooms  and 
the  fruit  of  tho  *egg  a{)ple,'  as  well  ar  the  rootts  of  the  *  Kolanam  oKeolenluni* 
{baiatas),  carrots,  and  aeveral  kinds  of  bulbous  roots,  and  of  beanR."* 

From  those  nxamplos  it  will  lit*  seen  how  widely  the  dii-taritrs  of  various  tribeu 
of  men  differ — how  largely  either  animal  or  vegetabk-  food  xtuxy  preponderate  and  V 
oontostcnt  with  health  and  vigour.  Uerlnvomus  animalH,  such  an  the  hoRf  and  the 
ox,  show  how  great  muscular  power  and  t-Apacit^  for  work  may  ho  seeured  by 
a  purely  vf^tahle  diet,  comprising  the  requiKite  amounts  of  nitro^reuouit  and 
noD-iiitro^i^ruons  jmnciples.  And  there  can  bu  no  doubt  that  men  may  In-  (vpable 
of  continuous  bard  work  and  live  solely  ou  vegetable  food.  On  thr>  otlter  hand, 
there  is  abundant  evideiitm  to  ithow  that  the  generality'  of  m«n  thrive  best,  and  aiv 
iH*»t  fitted  for  all  varieties  of  work,  whether  mental  or  iKxlily,  and  for  all  the  varied 
circuuMtancea  of  life,  on  a  mi.\ed  diet  of  animal  and  Vi>gi;ta)>lt>  food. 

A  fleBb  di»t  ia  consitlcred  to  he  more  (ttimul&nt  tlian  &  vegetable  diet,  and 
to  render  the  blood  richer  in  red  corpuscles,  whilHt  it  tend.s  less  to  the  formation  of 
fat>  and  so  to  ineivase  nf  weight.  It  is  on  tins  principle  that  wliat  is  caIImI 
■'  Bantingiftm  "  i«  founded,  the  object  of  which  ix  to  keep  down  the  formation  of  fat, 
by  abstaining  as  far  as  poanble  from  tlKMie  couKtituents  which  most  abound  in 
vegetable  food,  and  are  most  readily  converted  into  fiat.  A  diet,  consisting  too 
much  of  aninial  focxl.  acts,  bowevcr,  pi-ejudiuially  in  other  ways,  and  in  p><nH>nB  ol 
eertrtin  o/>nstitutional  tondencies  is  often  productive  of  great,  miiktbt^f  by  over- 
atimnlating  thoKA  organa  which  are  callwl  to  it>Hftve  the  xratero  of  ellete  matter. 
What  LB  colled  the  more  au8tainin>;  etl'ect  of  a  meat  meal,  the  greater  feeling  of 
sfttisfaotion  that  it  occasions,  is  proliably  due  to  the  more  speedy  oonversion  into 
nutriment,  «nd  appennng  of  the  wflise  of  himirer.  The  evilfi  arising  from  exoeas  of 
animal  food  are  most  marked  in  pereons  leading  a  sedentary  and  luxurious  life,  and 
aro  coonteraeted  by  active  bodily  exorcise.  But  the  erila  arising  from  excwai  tt 
food,  whelheT  animal  ac  vegetable,  are  legion. 

Moat  persons  have  }>een  conscious  of  cold  or  chilly  feelings  and  torpidity  when 
gr^ttly  in  m^  of  food,  and  are  awan'  that  an  incTea«ed  temfiemture  of  tht>  body 
is  a  sign  of  fevej-.  In  the  former  easf*.  there  is  need  of  the  proper  amount  of  fuel  to 
mutiun  tbn  animal  heat,  and  in  the  latter,  the  tissues  of  tlie  body  are  lieing  ftionit 
np  too  rapidly  by  th)>  exrited  and  deranged  action  induoed  by  diaeaoa  A  falling  of 
teiiiper»ture  is  ono  of  the  earliwt  cfibcts  and  signs  of  deficiency  of  food,  which,  if 
oontinned,  Icada  to  starvation  ami  deat^.    The  genial  warmth  of  wliioh  a  tired  and 
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Imngrj  man  is  conscious  a£ter  alLiyiu<;  Lis  hiiii^r  b/  a  sufticiQut  meal  is  one  of  the 
iirat  ejects  of  supplying  what  the  Hysteiu  neetk  l4j  keep  up  the  tcmiwraturp  of  health. 
D<-ath  from  starvation,  it  Lb  well  known,  may  be  retarded  or  avoide<l  if  by  ext«rual 
waniith,  by  moans  of  clothing',  slicltor,  and  tint,  tlic  tenipcmture  of  the  lody  can  bt* 
oUAtaiued  till  food  is  obtainable!.  Ucnoe,  iu  times  of  scarcity,  tbii  sufferings  and 
l>n\'ations  of  the  poor  are  greatly  mitigated  if  tliry  b(-  provided  with  fuel  and 
shelter. 

Pablic  attention,  not  long  ago,  wa^i  greatly  excited  by  the  daily  reports  of  itn 
•-;"'ntric  American,  who  professed  to  show  that  lie  could  live  witliout  food  for 
f'utjr  days.  The  average  time  that  life  can  bo  sustainfKl  under  entire  abRtinetiLf 
frum  food  and  drink  is  said  to  be  from  eight  to  ten  days,  but  will  var^'  according;  to 
til',  attendant  external  circumstances,  and  according  to  the  amount  oi  &t  or  otlinr 
ituubuiitible  material  pnisent  in  the  body.  Tlio  Welsli  fasting  girl  of  1869  died  on 
tfi-'  eighth  day,  after  being  subjected  to  striut  watcliing  in  orrjer  to  detect  her 
imposture.  During  this  time  the  tenipemturc  of  lier  UmIv  gradually  fell,  and  slio 
'tvame  torpid  and  unconscious,  and  could  not  bo  roused.  Tlie  phennmemi  oliserved 
ill  shipwrecked  mariners  and  others  who  have  perislied  from  atar^■ation  ore  too 
luuTowing  to  be  detailed  her&  One  of  the  tirst  syuiptomiv  ia  se^'ei-c  pain  at  the  pit 
of  the  stomach,  fora  time  relieved  by  pressun;,  as  by  l>inding  a  cord  round  tho  lx)dr ; 
uid  tho  ultimate  effects  are  manifested  by  the  brain  anil  nervous  system  in  toi'por, 
stupidity,  or  i-aving  delirium,  and  by  extreme  emaciation.  In  all  casrs  whent 
alrstinence  from  food  lias  been  [HDlongt'd,  wlien  it  is  again  taken,  it  should  lie  given 
*idi  great  caution,  in  smalt  quantities  at  a  time,  at  short  inten'als,  and  of  tho  kind 
nioi^t  readily  digested  and  al>sorbed. 

But  the  evils  arising  from  deficiency  of  food,  except  among  the  poor,  are  mon; 
frefiuently  seen  in  connection  with  tlie  deficitjnoy  of  particular  elements,  occasionwl 
"ither  by  thw  perversenoss  or  fanaticism  of  tlio  sutfurei-s,  by  ignorance,  or  by 
■iccidental  circumstancus.  One  of  tlu;  most  typical  examples  of  acutry  that  ever 
*^ine  under  the  notice  of  the  writer  was  in  a  woman,  who,  from  fear  of  cholera,  had 
'^-solutely  abstained  from  all  vegi-talilt-  food  fur  some  months,  and  by  the  pnipcr 
*>Upply  of  which,  without  other  tn^atnu-nt,  itlie  ii'ui>vt'red  from  day  to  day.  T\v' 
uuperfect  nouriidiment  and  sickliness  of  children  are  often  tnu:eal)lt>  to  some  such 
<^tise.  But  in  these  and  similar  cases  it  is  tho  part  of  the  physician  to  detect  tho 
ctLose  and  indicate  the  i-emedy. 

The  constant  presence  of  salt  in  the  blood  und  tlie  secretions  shows  the  nocrasity 
o{  &  doe  snpjJy  of  this  substance.  Tlic  want  of  it  will  occasion  serious  consequences. 
Is  barbarous  times  culprits  were  sometimes  condemned  to  a  diet  entirely  devoid  of 
^t,  and  died  in  consequence  a  horrible:  death. 

The  oxides  of  iron,  which  are  important  to  th(;  processes  of  sanguitication  ar.d 
oij<lation,  may  be  so  deficient  in  the  food  as  to  lead  to  well-known  diseases,  charac- 
terised by  a  bloodless  aspect,  shortness  of  breath,  anti  debility. 

A  great  aversion  to  fat  and  oils  is  not  a  healthy  sign,  and  ony  considerable 
*i*ficiency  of  these  leads  to  disease.    On  tho  other  hand,  when  in  excess,  there  is  too 
9^  a  tendency  to  fat  formation,  which  is  also  promoted  by  saccharine  substances, 
■^y  fahnaceoua  foods,  and  such  fermented  liquors  as  beer  and  porter. 
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Any  marked  aiid  long-nmititained  disproportion  in  tho  ttifferetit  constituents  of 
food  leads  to  disease.  Fortunately,  intttinct,  rather  than  science  or  cuirtora,  teachr« 
ua,  for  tho  moat  part,  tho  noceasity  for  maintRining  tho  proper  aHjutttment. 

IMffestiitiiitt/  of  Food. — On  this  IiwkI  t-uottgh  has,  perliaps,  already  been  said, 
when  doHcrihing  our  various  alirnentAiy  mat«rials, and  under  tlie  head  of  preparation 
of  food.  A  few  words  iu  addition  may,  however,  b«  deMirahle,  inasmuch  as  for  nil 
persons,  whether  of  strong  or  weak  digestion,  it  ia  important  to  make  that  Klcotion 
of  food  which  is  most  readily  anti  completely  digested ;  and  when  economy  is  of 
importance,  tliis  is  still  more  requisite. 

Much  valuable  infonimtion  on  this  Rubject  has  I>een  obtained  from  expt-rimcnta 
on  various  foods  submitted  to  the  action  of  artilii-tal  gnstric  juiM^s  in  txittlfs,  and 
still  mor«  &om  the  prolonged  observations  made  by  Dr.  Beaumont  on  a  Canadian 
with  a  permanent  listulous  opening:  into  tht;  stomach,  by  which  foofi  coald  bo  intro- 
duoed  and  removed  from  the  stoiiiiu-h  at  various  intervals.  It  must  be  remembered, 
however,  that  in  all  these  experiments  and  otwervations  we  are  only  informed  on 
that  part  of  the  digestive  process  which  is  performed  in  the  stomach,  whereas  there 
are  other  steps  in  tJie  process  which  take  place  after  the  food  lias  passed  out  of  the 
stomach.  Wc  have  also  to  bear  in  mind  tlrnt  different  degre<-s  of  nervous  and 
vascular  power,  varying  states  of  mind  as  well  as  of  body,  influence  the  digestion 
in  most  important  ways,  as  also  does  the  kind  of  previous  cooking. 

Tlie  rvHuIts  of  Beaumont's  observations  on  Alexis  St.  Martin,  as  given  by  Parkes, 
ore  as  follows  : — "  Rice,  tripe,  whij>ped  eggs,  sago,  tapioca,  barley,  boiled  milk,  raw 
eggs,  lamb,  parsnips,  roasted  and  baked  potatoes,  and  fricasseed  chicken,  are  the 
moat  easily-digested  substances  in  the  order  here  given,  tlie  rice  disappearing  from 
the  stomach  in  one  hour  and  the  fricasseed  chicken  in  '2\  hours.  Beef,  pork,  mutton, 
oysters,  butter,  bread,  veal,  boiled  and  masted  fr^wls,  are  rather  less  digestible, 
roast  beef  disappearing  from  the  stomach  in  three  hours  and  roast  fowf  in  four  hours. 
Salt  beef  and  pork  disappeared  in  A\  hours."  As  a  rule,  Beaumont  found  animal 
food  digeste<l  sooner  than  farinaceous,  and  in  proportion  to  its  minuteness  of  division 
and  tenderness  of  libre. 

"The  admixture  of  different  classes  of  food  aids  digestibility  ;  thus,  fat  taken 
with  meat  aids  the  digestion  of  the  meat.  8ome  of  the  accessoiy  foods  probably 
incroaiie  the  outpour  of  saliva,  gastric  juice,  or  enteric  juice,  Ac. 

"The  degree  of  ftnnness  and  division  of  fooil,  the  amount  of  solidity  and  of 
trituration,  which  should  be  left  to  the  teeth,  in  order  that  the  fluids  of  the  mouth 
and  of  the  salivary  glands  may  flow  out  in  due  proportion,  the  bulk  of  the  food  tlist 
should  he  taken  at  once — are  points  which,  though  MM-mingly  slight,  are  of  res! 
importance.  Another  raatt*rr  which  appears  to  affect  digestibility  is  variety  of  food 

It  is  not  enough  to  give  the  pr«>ximate  dietetic  Rubstanees  in  proper  aroouo 
Variety  mu.<tt !«  intmdaced  into  the  food,  and  different  sulistances  of  the  same 
should  be  alternately  employed.    No  doubt  many  men,  as  well  as  most  animals,  thri 
well  on  a  very  uniform  diet.     But  sameness  cloys  the  appetite,  and  more  nutrime 
may  be  taken  with  variation  in  the  diet.     This  is  practically  done  by  variety 
(be  oooking,  whi<^,  even  in  the  cose  of  children,  has  been  proved  to  be 
advantageous. 
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Some  other  circumstances  of  no  mean  importance,  as  inflaencing  digestion,  will 
be  better  noticed  under  the  next  head,  viz. : — 


BEOULABi'n',  Amouitt,  and  Frequency  of  Mkjlu. 

If  on  these  points  we  should  seek  to  bo  guided  by  the  example  of  animals, 
prompted  by  instinct  only,  or  even  by  savages,  or  man  in  a  state  of  nature,  as  some 
would  say,  we  should  perhaps  find  it  difficult  to  deduce  rules  for  our  own  guidance. 
Nor  should  we,  without  careful  consideration,  lie  much  helped  if  we  merely  looked 
to  the  prevailing  habits  of  different  nations  aud  classes  of  people.  Among  ci\'ilised 
people  the  circumstances  of  life  are  so  various  that  there  must  inevitably  l>e  great 
diversities  of  practice  in  reference  to  the  time  and  fn-q\ieiicy  of  taking  food.  Our 
ph^ical  constitution,  happily,  is  such  that,  when  guided  by  reason,  we  can  adapt 
Doiselves  in  a  marvellous  degree  to  our  circumstances  and  the  claims  of  our  \'arious 
calliogs  in  life.  We  are  all  of  us  also  creatures  of  habit,  which  at  length  l)ecomefi 
to  m  a  second  nature,  and  enables  us  to  pursue  paths  deviating  widely  from  those 
vliich  science  would  dictate. 

The  habits  of  carnivorous  and  herbivorous  animals  differ  greatly  as  to  their 
toking  of  food.  The  mode  of  existence  of  the  camivora  entails  great  irregularity  in 
tlie  times  of  feeding  and  long  intervals  of  abstinence.  Their  living  may  be  said  to 
be  precarious,  and  they  must  watch  their  opportunity  for  securing  a  meal.  When 
obtained,  it  is  ravenously  devoured,  and,  if  the  supply  admits,  taken  to  the  utmost 
npletion,  when  the  ensuing  torpor  leads  to  rest  and  sleep 

The  savage,  in  like  manner,  when  his  food  is  abundant,  eats  till  ho  can  eat  no 
uwe,  and  sleeps  to  eat  again  on  waking.  If  game  be  scarce,  the  fields  bare  or 
covered  by  snow,  he  must  be  content  with  scanty  meals  at  long  intervals. 

The  amount  which  some  savages  will  devour  at  one  meal  is  enormous. 
BuTow,  in  his  account  of  "Travels  in  the  Interior  of  South  Africa,"  says  of  the 
HottmitotB  : — "  Ten  of  them  ate  in  hia  presence  an  ox,  all  but  the  hind  legs,  in  three 
<%b;  and  three  Bosjesmen  that  accompanied  his  wagon  devoured  a  sheep  on  one 
occaaifm  in  less  than  twenty-four  hours."  "  But  the  most  marvellous  account  of 
glottoay,"  says  Letheby,  "  is  given  by  Captain  Cochrane,  on  the  authority  of  the 
KoBsian  Admiral,  Saritcheff,  who  was  told  that  one  of  the  Yakuti  had  consumed  the 
Und-qoarter  of  a  large  ox  in  twenty-four  hours,  tc^ther  with  20  lbs.  of  fat  and  a 
proportionable  quantity  of  melted  butter.  To  test  the  truth  of  this,  he  gave  him  a 
^  porridge  of  rice,  boiled  down  with  3  lbs.  of  butter,  weighing  together  28  lbs. 
^ItlKmgh  the  glutton  had  already  breakfasted,  yet  he  sat  down  to  the  meal  with 
grett  eag^neas,  and  consumed  the  whole  without  stirring  from  the  spot,  and, 
<xcept  t^t  his  stomach  betrayed  more  than  ordinary  fulness,  he  showed  no  signs  of 
iiKoavenience.  C^itain  Cochrane  further  adds  that  a  good  calf  weighing  200  lbs. 
^  just  serve  for  a  meal  for  four  or  five  Yakuti,  and  that  he  has  himself  seen 
three  of  them  consume  a  reindeer  at  a  meal"  Livingstone's  acooimt  of  the  appetites 
^  muy  of  die  tribes  that  he  came  across  in  Africa  accords  with  Barrow's  statements, 
^  the  reports  of  the  feeding  of  his  Zulu  Majesty  whilst  among  us  is  in  a  measure 
"wrobwative. 
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Herbivorous  «.TiTTn».lfij  whose  food  is  always  within  reach,  may  be  said  to  be  con- 
stantly feeding,  with  but  short  intervals  of  rest.  Some,  however,  as  horses,  aro 
capable  of  going  many  hours  without  food,  even  when  at  work,  although  this  is  uoc 
found  to  be  conducive  to  health  and  vigour.  The  Arabs  allow  them  small  quantities 
of  concentrated  food  at  moderate  intervals. 

The  tendency  at  the  present  day  among  civilised  people  is  to  take  &equcnt 
meals  in  the  day.  In  former  times  this  was  not  the  custom.  Among  the  Romans 
there  were  but  two  meals  a  day — breakfast,  as  we  should  say,  but  what  they  called 
"  praudium,"  or  dinner,  about  nine  o'clock,  which  was  an  unceremonious  repast, 
taken  standing,  and  usually  without  wine ;  and  supper,  or  "  csena,"  which  vas  the 
chief  meal,  taken  about  three  or  four  o'clock  in  the  afternoon.  In  France  and 
many  parts  of  tho  Continent  the  custom  is  even  still  practically  the  same,  although 
a  cup  of  chocolate  or  a  piece  of  bread,  with  perhaps  a  little  &uit,  is  taken  soon 
after  rising,  the  breakfast  at  eleven  or  twelve,  and  the  dinner  at  five  or  six 
o'clock.  With  us  also  there  are  many  who  take  only  two  meals — breakfast  of  a 
substantial  character,  and  diimer  late  in  the  day.  There  are  but  few  imitators  of 
Dr.  Fordyce,  one  of  the  physicians  and  chemical  lecturer  at  St.  Thomas's  Hospital 
in  the  last  century,  who,  by  consideration  of  the  habits  of  carnivorous  animals,  and 
his  own  chemical  and  physiological  studies,  came  to  the  conclusion  that  only  one 
meal  a  day  was  either  necessary  or  desirable  ;  and  the  following  is  said  to  have 
been  his  usual  daily  mode  of  dining  : — "  At  four  o'clock  in  the  afternoon  he  pre- 
sented himself  at  '  Dolly's  Chop  House,'  and  took  his  seat  at  a  table  reserved  for 
hini.  Immediately  on  his  arrival,  the  cook  would  plnce  a  pound  and  a  half  of  mmp- 
steak  upon  the  gridiron,  and  while  it  was  cooking  the  doctor  would  amuse  himself 
with  some  such  trifle  as  half  a  boiled  capon,  or  a  plate  of  fish,  and  a  glass  or  two  <A 
brandy,  his  regular  allowance  being  a  quarter  of  a  pint.  Then  came  the  steak,  with 
a  full  accompaniment  of  bread  and  potatoes,  and  it  was  always  served  with  a  quart 
tankard  of  strong  ale.  This  was  followed  by  a  bottle  of  old  port ;  and  when  the 
dinner  was  finished,  as  it  invariably  wa.s  in  an  hour  and  a  half,  he  walked  leisurely 
to  his  rooms  in  Essex  Street  in  the  Strand,  where  he  met  his  class,  and  gave  his 
lecture  on  chemistry."  How  far  this  worthy  doctor  induced  liia  pupils  or  his 
patients  to  follow  either  his  precepts  or  his  practice,  we  are  not  told.  Certainly, 
most  peoplo  would  be  unfitted  for  either  mental  or  bodily  work  directly  after  such 
a  meal,  even  without  the  brandy  or  port  wine,  whatever  niiglit  be  their  capacity  for 
work  and  business  on  the  following  day. 

The  present  more  usual  practice  of  three  meals  a  day  has  gootl  reason,  as  ^^'ell 
as  custom,  in  its  favour.  When  work  of  any  kind  is  being  done,  whether  mental 
or  Ijodily,  tho  internals  between  taking  food  should  not  Ijc  so  long  as  to  entail 
demands  on  the  systtim  when  its  store  of  material  for  the  generation  of  force  is 
exliausted.  An  ordinary  full  meal,  in  a  healthy  man,  is  generally  considcntl  to 
have  been  completely  digested  and  passe<l  out  of  the  .stomach  in  the  course  of 
four  hours.  A  period  of  rest  should  then  l»o  granttnl  to  the  stomach.  Assuming 
tliat  two  hours  are  allowed  for  this,  the  interval  between  one  meal  and  another 
would  be  six  liours.  And  this  accords  with  the  experience  of  most  men.  During 
rest  and  sleep  tlicre  is  less  waste  goinc:  on,  and  especially  durint;  sleep  th^ro  is  a 
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greatly  diminuhed  activity  of  all  the  functions  of  the  body.     The  interval,  therefore, 

between  the  laat  meal  of  one  day  and  the  first  of  the  ufxt  may  I)e  longer,  as  it 

jp;nerally  is,  than  between  the  several  day  muals.      In  tlie  morning,  the  longer 

interval  of  abstinence  that  has  transpired,  the  freshening  etTects  of  slet^p,  and  the 

Qioruing's  bath,  prompt  to  the  taking  of  a  substantial  meal ;  au  additional  reason 

for  which  is  found  in  the  necessity  for  laying  in  a  store  of  t-nt-rg}-  pn^paratory  to 

entering  on  the  occupations  of  tlie  day.     In  a  natural  and  healthy  Rtate  of  body, 

there  is  a  readiness  and  appetite  for  food  at  breakfast  tiioe.     Tluire  is  something 

vnnig  when  this  is  not  the  case  :   over-indulgence  un  the  previous  day,  or  an 

over-exhausted  state  of  system,  or  it  may  N^,  tlui  tirst  indication  uf  tlie  ill-elTects  of 

intemperate  habits,  leading  the  tijipler  to  call  for  his  dram  or  "  pick  me  up  "  to 

imble  him  to  take  food,  which  perhaps  he  is  aware  he  requin's.     It  must,  liowever, 

be  admitted  tliat  there  is  considerable  differenra.^  in  diHi-rcut  peitiODS  as  regards 

appetite  for  breakfast.      Habit  and  custom  have  tlieir  iiiilut^ncc.     This,  however, 

it  certain,  that  if  active  bodily  exercise  is  to  be  tak^i,  it  should   not  be  entered 

on  before  laying  in  provision  for  it  by  food  ;  and  it  is  tlie  universal  t<>stiniony  of 

tnrellers,  and  of  those  who  live  in  districts  where  intermiitt-nt  nnd  other  fevers 

prevail,  that  the    dangers  arisiug  from  exposure  tn  their  iiiQuences   are  greatly 

uicreased  by  starting  for  the  day  without  food.     A  literary  man  u)>out  to  ent4-r  his 

study,  an  indolent  man  who  will  loll  over  his  newspaper,  or  the   lady  who  goes  to 

W  sofa  with  her  book  or  her  needlework,  may  not  retjuire  anythiu;;  more  than  a 

vetT  hght  breakfast.     Assuming  that  the-  lirt'akfost  l»e  taken  alx)ut  ci;;lit  or  nine 

o'clock,  there  should  be  a  mid-day  meal  altout  one  or  twa     The  chanictt-r  of  this 

uinsc  depend  on  the  nature  of  the  day's  occu{tatiou  und  th<!  eotivfiiieiiL-y  of  the 

individual.     With  women  and  cluldren,  this  is  ^ri-nerally  tlicir  hungry  tiuu-,  and 

tlie  mid-day  repast^  whether  called  luncheon  ov  (Uiuilt,  is  the  chief  \i\va\.     So  iK  it 

with  the  middle  and  labouring  classes  for  the  most  part.     liut  for  iiierc-haiits,  pi'O- 

fttsional  men,  and  others,  whose  occupations  take  thiau  from  home  all  the  day,  this 

K  inconvenient.     And  even  where  this  caimot  be  fiai<I  to  be  m,  it  i^  not  fuuiut 

<=HulacivB  to  health  or  comfort  to  take  a  full  iiit-al  in  the  midst  i»f  Ihi;  ilny's  work. 

Hiere  can,  however,  be  no  doubt  that  much  evil   arises  from   attempting  to  ;;o 

^trough  the  <lay  without  food,  ami  then  witli  exhausted  p<iwers  sitting  down  to  a 

.  *6Mty  meaL     Something  of  a  light,    easily    digestibh',  but   sustttining   char.icter, 

•liould  be  taken  towards  one  or  two  o'clock.     A  littlo  s6ui>,  witii  dry  breiul  or 

i'ttst— a   sandwich   and   a   cup   of    coffwi  or  <'h<.Hfilate — n  slice  of    mutton,   or  a 

<ntlct,  with  bi-eod  and  a  glass  of  water  or  of  somt;  light  win<^ — a  basin  of  bread  and 

iiiilk,  or  a  rice-pudding — may  be  selected,  according  to  individual  experienct^  of  the 

*rtof  food  that  is  taken  with  mast  comfort,  when  but  little  time  is  allowed  !'or 

tUmeal,  and  when  recourse  to  duty  must  inniierliately  follow.      For  many  pf.TFonK, 

*oy  wine  or  l>eer  in  the  middle  of  the  day  is  undeflirable.     If  mon' time  eiiu  l>e 

flowed  for  the  meal,  or  if   the  ai-tive  part  of  the  il.ay'H  work   is  over,  a  more 

^plete  meal  is  admissible,  and  indeetl  de-simble,  if  the  evening  meal  be  not  taken 

U  eight  or  nine  o'clock. 

T^ft  very  prevalent  custom,  in  the  present  day,  of  taking  tea  iik  the  aftrnioon, 

Wore  dinner,  is  not  only  unubjettionablc,  but  useful  to  very  many  |)eo}»h!.     It 
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is  refreshing  on  coming  home  tired,  and  restores  nervous  energy  preparatory  to 
the  substantial  meal  But  it  should  be  only  a  cup  of  freshly  made  tea,  that  has  not 
been  allowed  to  "  brew "  long,  accompanied  only  by  a  little  milk,  or,  if  taste  so 
prefers  it,  a  lump  of  sugar.  Let  it,  however,  be  remembered  that  we  are  not 
giving  counsel  to  the  dyspeptic,  and  that  in  every  case  individual  experience 
must  l>e  the  guida  Coffee,  with  many  people,  is  less  adapted  for  the  object  in  view 
than  tea 

The  practice  of  taking  tea  with  a  principal  meal,  or  what  is  called  a  '*  meat 
tea,"  is  not  to  l»e  commended.  Tea  does  not  promote  digestion  of  the  food  in  the 
stomach,  and  especially  is  not  adapted  to  accompany  meat,  but  rather  bread  and 
farinaceous  articles.  "  Meat  teas,"  as  a  daily  habit,  are  more  likely  to  create 
dyspepsia  than  not  The  proper  time  for  tea  is  an  hour  or  two  after  food,  or  when 
the  stomach  is  empty. 

What  is  called  dinner,  among  the  upper  classes,  in  the  present  day,  would  have 
been  called  supper  by  our  forefathers,  and  takes  place  at  even  a  later  hour  than 
the  old  supper.  To  this  there  would  be  little  objection,  provided  the  hour  of 
retii-ing  to  rest  were  correspondingly  deferred,  and  the  preceding  interval  of  fosting 
were  not  unduly  extendetl  For  though  a  certain  period  of  rest,  after  a  hearty 
meal,  assists  the  process  of  digestion,  digestion  is  impeded  by  continuous  sleep,  whidi 
is  pretty  certainly  made  uneasy  and  disturbed  when  the  stomach  haa  been  recently 
charged  with  a  full  meal  Quiet  and  refi'esbing  sleep  is  best  secured  when  the 
wants  of  the  system  have  been  satisfied  by  a  meal  in  gi^eat  measure  digested,  and 
when  the  fimctions  of  the  stomach  need  no  longer  be  in  full  activity ;  but  a  long — 
fast  and  repletion  are  alike  hindrances  to  sleep.  If  some  hours  are  to  elapse  b^oim^^ 
retiring  to  rest,  after  the  evening  meal — call  it  either  dinner  or  supper — ^to  be  qien^^B 

either  in  the  quiet  of  domestic  life,  or  in  the  fatigue  and  excitement  of  sooietT , 

digestion  will  have  been  pretty  nearly  completed  before  sleep  is  sought,  and  no  ha>iL       h 

ensues  from  the  fall  meal,  assuming  that  in  character  and  amount  it  has  been  i n 

accordance  with  ordinary  prudence  and  temperance. 

How  shall  we  attempt  to  lay  down  rules  for  general  guidance  in  these  ikhiiiiIm  hT 
It  is  no  doubt  difficult,  owing  to  the  very  various  circumstances  in  which  o~  ^nr 
lives  ore  passed.     Some  leading  principles  may,  however,  be  stated,  which  will  be 

found  to  be  of  very  general  application.     In  the  first  place,  great  caution  is  nc 
in  sitting  down  to  the  chief    meal  of    the   day,  when  both  mind  and  body 
exhausted  by  long-continued  labour  and  abstinence.     In  the  next  place,  a  **r      ~^ 
hurried  mode  of  eating  should  be  avoided,  especially  if  the  repast  commences  tp^vntli 
some  solid  dish.     There  are  advantages  in  commencing  with  some  light  food,  c=_  nch 
as  soup  or  fish,  in  small  quantities,  not  calling  for  the  full  powers  of  the  stoin^^Hch, 
whilst  the  gastric  juice  is  not  in  full  flow,  and  when  the  muscular  powers  of         tB0 
stomach  partake   of  the  general  enfeeblement  of  the   system.     It  is  freque  '^■ttly 
supposed  to  be  undesirable  to  commence  with  fluids,  and  this  is  probably  the       <a9p 
if  any  lar^  amount  be  taken,  but  not  otherwise,  in  the  case  of  a  nubitive   ^uiti 
like  soup,  by  the  gentle  stimulus  of  which  the  secretions  of  the  stomach  ore  uiffarf 
fortk     It  is  certainly  preferable  to  the  glass  of  sherry  or  prefatory  dnun. 

We  write  not  for  epicures,  and  therefore  say  nothing  of  the  "  gustus  "  at  the 
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Komaos,  the  various  whets  to  the  appetite  in  the  shape  of  oysters,  sardines,  and 
andiovies,  with  which  elaborate  feasts  are  introduced. 

If  the  meal   is   to  consist  principally  of  one   dish   or  joint  as  the  pHee  de 

Kfwfanctf,  it  is  better  not  to  take  this  in  the  midst  of  a  pile  of  vegetables  of  aU 

kmds,  but  witii  some  single  v^^etable,  if  bread  or  macaroni  or  rice  be  not  preferred, 

and  let  the  broccoli  or  spinach,  if  not  the  potato,  form  a  separate  dish,  cooked 

in  its  own  proper  way.     If  some  light  pudding,  or  a  little  stewed  fruit,  follow  as  a 

separate  couiae,  sufficient  admixture  will  have  been  secured  both  to  satisfy  dietetic 

reqtiirement  and  the  need  for  variety.     But  there  will  generally  be  no  objection  to 

a  fragment  of  cheese  and  biscuit,  or  dry  toast,  as  a  supplement.     We  will  not 

touch  here  on  the  question  of  wine  or  beer,  save  to  say  that  if  the  latter  be  taken 

it  OHDes  best  at  the  close  of  the  meaL     During  the   meal,  if  water  suffice  not,  a 

1^  of  claret,    with  an  equal  part  of  water,  should  content  most  people.     In 

!        fmuXf  where  nothing  but  the  light  wines  of  the  country  are  taken  at  meals,  these 

!        «e  always  diluted  (coupe)  with  water,  and  great  surprise  is  felt  at  our  English 

CQrt(xn  ol  taking  even  claret  pure  at  dinner,  and  much  more  in  the  case  of  our 

ttnmger  fortified  wines,  such  as  sherry. 

It  falls  not  within  our  sphere  to  describe  the  elaborate  feastfl  of  tiie  present 
Inxnzious  times,  nor  to  give  a  variety  of  "  m£nus "  f(H*  modern  establishments. 
Ve  content  ourselves  with  sketching  the  sort  of  repast  that  comprises  all  that  is 
BeceHary,  and  which  may  be  varied  from  day  to  day,  both  in  kind  and  mode  of 
<ookiiig,  without  incurring  either  unnecessary  expenditure,  or  the  risk  of  a  surfeit 
■A  iQQch  simpler  meal  will  satisfy  many  people,  who  will  dine  off  a  mutton  chop  and 
4  potato,  day  after  day,  without  complaint  or  desii-e  of  change.  On  the  other  hand, 
io  the  moet  economic  households  it  is  quite  possible  to  introduce  various  little  trifles, 
'"^  wholesome  and  appetising,  that  will  ser^'e  to  help  a  capricious  appetite,  and 
^{oiet  a  discontented  spirit. 

Hie  quantity  needed  to  satisfy  either  the  appetite  or  the  requirements  of  the 

^Mem   it  is  manifest  will  vary  greatly  with  the  eater,  according   to   age,    sex, 

^''^pation,  &C.     So  in  like  manner  should  the  relative  proportion  of  animal  and 

^^getable  food.      The  principles  already  stated  in  reference  to  the  necessity  for 

*^ciiring  a  doe  proportion  between  the  various  alimentary  principles  must  ever  be 

*>0(ne  in  mind,  and  especially  in  the  case  of  growing  children. 

A.  certain  d^;ree  of  regularity  in  the  times  of  taking  food  is,  in  many  ways, 

'^portant.     The  force  of  habit  in  this  respect  is  often  very  marked.     The  desire  for 

*Ood  in  many  cases  occurs  with  all  the  regularity  of  the  clock ;  and,  what  is  more 

'^^inarkable,  if  it  be  not  satisfied  at  the  accustomed  hour,  the  appetite  vanislies,  and 

^^  food,  when  presented  at  the  unusual  time,  is  taken  unwillingly,  and  perhaps  is 

^fdlowed  by  indigestion.     This  "over-staying"  the  apjietite,  as  it  is  called,  is  a 

^■ULtter  of  real  importance  to  weakly  people  or  dyspeptics;   but  it  is  manifestly 

Uudearable  to  be  too  much  under  the  influence  of  habit  if  it  can  be  avoided, 

although  great  irr^ularity  in  the  times  of  feeding  is  liable  to  prove  injurious  to 

'^^UMt  persons  in  the  long  run.     What  may  be  done  with  impunity  in  full  health  and 

k      'Vigoor  may  ultimately  be  followed  by  detriment 

\  It  the  late  dinner  or  supper  be  the  chief  meal  of  the  day,  nothing  should  be 

.A  in 
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token  aftormurds  hot  a  cup  of  tea.  or  cofli>c.  Either  th«  ono  or  tho  othor,  ftccording^ 
to  indi^'iWuftl  experience,  ■will  generally  bo  prodoctive  of  comfort,  and  render  any 
so<l*?ntftry  work  naainr ;  but  nnme  littlp  time  should  olapm  nittT  the  meal  bcforv  tea 
is  taltcn,  and  whore  tJio  tendency  of  this  is  to  interfere  with  sleep,  it  must,  of 
ooane,  be  avoided.  Tlio  cust^Mn  of  taking  stimulants  of  any  kind  immerliatcly 
before  goiiijf  to  bed  is,  nine  timps  out  of  ten,  with  healthy  persons  a 
undesirable  and  pernicious  practice. 

Wfl  hare  shovrn  in  preceding  i»ages  the  dilTerent  amountfl  and  character  of 
required,  according  to  the  daily  expenditure  of  tho  system  entailed  by  rarioos 
occupatiDns  and  modes  nf  life.  The  same  principles,  to  a  great  extent,  apply  to 
differeneieii  of  a^\  A  great  deal  of  the  mortulity  among  yooug  children,  more 
especially  of  the  poor,  is  due  to  improp<"r  feeding,  the  result  of  either  ignorance  and 
intlincretion,  or  the  dire  neeessitiea  of  poverty.  We  speak  not  of  infants  at  the 
breast,  vho  onght  to  be  restricted  to  the  food  provided  by  nature,  but  who  too 
frequently  are  not ;  various  things  being  given  to  some  infants  of  a  few  months  old 
that  cannot  be  otherwise  than  prejudicial,  inasmuch  as  the  digestive  Bj-stem  of  the 
infant  m  not  adapted  to  derive  nouri.shnmnt  from  an\'thing  that  deviates  much  from 
tho  constitution  of  the  mother's  milk.  This  i«  shown  by  the  extreme  snsceptibility 
to  bowel  disturbance,  and  the  innumerable  deaths  occurring  from  simple  exhausting 
diarHioca  thus  induced. 

But  the  defects  and  errors  in  the  food  of  children  become  still  more  frequent 
and  fteriouB  M  the  time  of  weaning,  and  soon  afW  it,  at  the  transition  period,  when 
tho  child  iMtssoa  from  nature's  food  to  ai-tifiolal.     As  the  organisation  of  the  littl» 
one  ailvaneea,  the  digestive  Bystem  acquirer  power  to  titilise  lem  simple  food,  and 
the  appt-arance  of  teeth  proves  that  provision  is  lieing  made  to  perform  the  procoBtes 
which  are  preparatory  to  the  action  of  the  stomach.     But-,  for  some  time  longer,  all 
articles  r(.-(|uiriiig  mastication  »tiould  bo  withhettl,  and  the  food  should  still  consist  of 
milk  and  farinaceous  articles,  the  starchy  dementi  of  which  the  child's  digestJTo 
powBTS  are   now  capable  of   dealing  with.     These,   however,  should   be  propwiy 
prepared  by  boiling,  with  a  view  of  previously  rupturing  the  starch  grains,  and  w> 
preventing  them  in  the  state  mt>st  easily  acted  on  by  the  stomach.     After  a  time, 
thoee   farinaoeoQS  articles   should    be   selected   which   are    richer  in   nitrogenotu 
eleroentft,  such  as  baked  flour,  hiiwnt it-powder,  and  rusks,  rather  than  arrowroot, 
tons  les  mois,  &c     Animal  food  in  the  solid  form  shoiUd  certainly  not  be  allowod 
till  the  teeth  are  cafwiblc  of  dealing  with  it,  althotigh  not  infrequently  the  stat« 
of  the  child's  nutTition  will  point  to  the  propriety  of  associating  some  animal 
broth  with  the  farinaceous  food.     Except  in  this  fonn,  most  children  are  probal^ 
better  without  animal  food  till  past  two  years  of  age,  light  puddings,  with  e^s  aaS 
bread  and  butter,  taking  its  place.     At  this  time  a  prudent  nnrsc  will  l>e  Momowliat 
guided    by    the   child'a   liking   or   av(!rsion    for    particular    foods.      Tito    natnial 
appetite  with  children  as  well   as  adults   must   be   taken  to  indicate  the  wutB 
of  the  system,  and  should   not,  therefore,  bo  disregarded.     Most  children  have 
an  instinctive  liking  for  sugar,  which   may  be  explained  by  the  fact  that  it  is 
easentially  a  respiratory  food,  and  the  retpiratoiy  function  in  children  is  alwiiys  in 
grmt  activity.     In  cold  regions  where  sugar  is  not  to  \>e  had,  the  instinct  J^  still 
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fv  things  nch  in  carbon  and  hydrogen,  to  yiold  the  requinte  heat  by  combnation. 
In  KHM  of  the  Arctic  voyages,  the  inhabitants  were  fonnd  to  be  anacqnaiiited  with 
ti»  taste  of  sweeta,  and  the  infant  children  made  wry  faces  and  spat  oat  Bugar  with 
disgut,  whilst  they  grinned  with  delight  at  the  sight  of  a  bit  of  whale's  blubber. 
In  like  manner,  some  children  show  a  decided  liking  for  vegetables,  and  others  for 
•ninttl  food,  and  aoffer  in  health  if  compelled  to  take  only  the  particular  diet  laid 
down  for  them,  on  the  principle  that  others  know  best  what  is  good  for  them,  iind 
thtt  they  should  eat  what  is  giren  them. 

A  diet  of  milk,  bread  and  butter,  eggs,  and  the  stronger  farina<!eous  articles 
■boald,  as  a  rule,  constitute  the  main  food  of  children  till  approaching  four  years  of 
ige.  And  it  should  be  remembered  that,  in  proportion  to  its  weight,  a  growing 
diild  requires  a  much  larger  amount  of  both  lutrogonous  and  corbonaoeous  niat(;riid 
tlaa  aa  adult.  The  poor  will  obtain  a  sufficient  supply  of  these  in  squml,  well- 
cooked  potatoes,  salt,  and  oatmeal,  if  even  bread  and  milk  or  butter-milk  cannot  bo 
obtained.  Children  also  require  more  frequent  meals  than  adults ;  they  Uo  not  so 
veU  bear  long  &8ting,  and  require  more  sleepi  To  this  they  are  generally  difsposotl 
•fter  a  meal,  and  it  is  desirable  that  they  should  be  kept  quiet  for  some  time  after 
tlieirmMLi. 

As  (dd  age  approaches,  the  ^petite  is  generally  less  keen,  the  powers  of  digcstioo 

iDOre  feeble,  the  amount  of  mechanical  work  performed  is  less,  and  the  reepiratory 

process  feebler.     Hence  there  is  generally  to  be  noticed  less  capability  of  enduring 

cold,  and   a  necessity  for  warmer  clothing   and  artificial  hc&L     All  tlie  boilily 

foBctions  are  performed  in  a  more  languid  manner,  and  the  requirrments  for  food 

^ioiiniafaed.     There  is  a  natural  tendency  to  revert  to  the  diet  of  childhood,  and 

iiilk  and   ^gs  are  again  in  demand.     But  although  in  amount  the  food  in  very 

xfranoed  age  should  be  lees,  some  proportion  of  animal  food  is  generally  defiiralilc, 

PKitienlarly  in  the  form  of  good  soup,  with  macaroni  or  vermicelli ;   and,  for  the 

H>oat  part,  a  certain  amount  of  fermented  liquor  aids  the  digestion  and  adtls  greatly 

to  the  otHnfort  of  the  aged.     The  well-known  caao  of  Comaro,  the  Venetian  noble. 

^ho  lived  in  the  16th  oentury,  is  the  best  illustration  of  health  and  vigour  of  both 

iikind  and  body  being  retained  to  au  advanced  age  on  a  veiy  restricted  diet,  amounting 

'^  weight  to  no  laxxre  than  12  oz.  a  day.     This  consisted  of  bread,  meat,  the  yolk  of 

^g,  and  soup,  with  which  he  took   14oz.  of  the  light  wine  of  the  country.      Ho 

*4tained  to  the  age  of  nearly  100  years,  in  pcnsesKicMi  of  all  his  faculties,  aiul  wrote 

'lia  serecal  discourses  cm  "  The  Advantages  of  a  Temjterate  lafe  "  in  his  8<{rd  and 

^tabaequemt  years.     Till  middle  age  he  had  indulged  in  intemperate  habits  of  eating 

*xid  drinking  and  other  pleasures,  when  he  fell  into  ill  health  as  a  consequcnct;  of 

'(•hese  excesses,  and  became  the  subject  of  various  disorders  that  mudo  life  a  burden. 

-A.t  40  years  of  age  he  was  constrained   by  his  physicians  to  submit  to  s'^vcro 

''Bgimen  and   a  restricted   diet,   by   which   means   he   soon   regainixl  health   and 

■*rength,  freedom  from  pain  and  melancholy  spirita     At  70  years  of  age  he  met 

with  severe  injuries  from  accident,  from  which  it  was  supposed  ho  couht  not  recover. 

He,  however,  was  restored  speedily  to  his  usual  health.     His  treatises  have  l)pen 

translated  into  almost  every  European  language,  and  were  for  a  long  tinio  very 

.  PopnUr,  leading  many  to  adopt  his  system. 
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rOOD    AND    ITS    USE    IN    HEALTH. 


The  oelelnutfld  Caius,  founder  of  Oikius  College,  Camhridge,  and  PrawIeDt 
of  the  CoUogo  of  PbyaicionR,  whn  wrot*-  on  th«  "  Sweating  Sickneaa,"  an  e[ndenuc 
wliicfa  ravaged  Eaglaod  and  carried  oS  thouaanda  of  its  iubabitaQts  in  the  middlo 
of  the  IGth  oenturv,  in  liis  dccLining  age  sought  to  sustain  his  failing  powers  by 
resorting  to  the  food  of  infancy.  And  many  have  advantageoosly  followed  his 
example  as  regardfi  its  principle,  though  not  a«  to  the  mode  in  which  h«  carried  it 
out ;  foar  he  not  only  resorted  to  the  food  of  in^cj,  bat  ako  to  tiie  infantile 
mode  of  unliibing  it.  Hia  treatise  to  wlucli  reference  has  been  made  was  the 
first  sanitary  essay  published  in  thiii  country,  and  i^i  full  of  sage  advice  and 
evidence  of  shrewd  observation,  denouncing  the  gluttony  of  his  times  and  the 
irrational  dieL  On  the  subjeot  of  presentttion  against  the  epidemic,  he  saya, 
"Wlio  that  lustethe  to  hue  in  quiete  suretio,  out  of  the  soudaine  danger  of  this 
Engliahe  ephemera,  ho  aliove  all  thynges,  of  Htle  and  good,  muKt  lAtc  and  spare 
not,  the  last  parte  whereof  wyl  please  well  (I  doubt  not)  EngUshenien ;  the  firste  1 
think  never  a  deale." 

If  we  take  as  correct  the  account  of  OaJus'  experience  in  old  age  in  respect  of 
the  diflbrent  efietjts  of  milk  from  dillerent  sources,  it  evidently  confirms  the 
oorrectuess  of  tho  common  oWervation,  tliat  it  Ls  impurtaut  when  in&nts  are  fed  on 
cow's  milk  that  it  should  be  derived  from  the  same  animal,  and  care  be  taken  to  select 
a  cow  whose  milk  agrees  best  with  the  child.  It  is  even  important  to  see  that  the 
food  of  the  particuhir  cow  selected  should  vary  as  Uctle  as  possible. 

It  does  not  come  within  the  scope  of  this  article  to  speak  of  the  particular  diels 
adapted  to  those  conditionsof  system  which  deviate  from  the  healthy  state.  Never- 
tlieless,  a  few  words  may  here  l>e  said  on  the  effect  of  certain  foods  on  persons  who 
are  disposed  to  become  too  corpulent,  and  on  what  has  of  late  been  described  aa 
"  iJantingiam."  The  main  principles  involved  in  this  subject  have  already  been 
illustrated  whf-n  speaking  of  the  effects  of  varions  foods  an  fat  producers.  These 
efibcts  have  been  known  and  described  by  old  authors  from  the  time  of  Hippoerate^ 
long  before  science  had  disoovered  their  rationale.  Tlie  Greeks  and  Romans  and 
oriental  nations  knew  that  fatD,  sweety  and  fiirinaceous  articles  led  to  tho  formataon 
of  fat  and  increase  of  tho  weight  of  the  body,  and  held  correct  opinions  on  Che 
dietetic  principles  requisite  for  athletes  and  others  in  whom  it  was  wished  to  increase 
hard  niiiscubr  fibre  and  capacity  for  activity  and  endurance.  It  was  by  adopting 
the  old  Uip{>ocratic  rules  that  Mr.  Bunting  succeeded  in  hu  resolute  efforts  to  ksep 
down  his  rapidly-increasixig  hulk  and  weight  from  excessive  obesity.  The  daily  disk 
by  means  of  which  he  accomplished  his  purpose  he  thus  describes: — "  For  breakfast, 
at  9  n.m.,  I  take  5  oz.  or  6  oz.  of  either  beef,  mutton,  kidneys,  broiled  68h,  or  cold  mest 
of  any  kind,  excepting  pork  or  veal ;  a  large  cup  of  tua  or  oolTui.',  without  milk  or 
fogar ;  a  little  biscuit  or  1  oz.  of  dry  toaat ;  making  together  6  oe.  of  solid  and  9  oa 
of  liquid.  For  dinner,  at  2  p.n). ,  5  ox.  or  6  oz,  of  any  tisli  except  salmon,  herrings  or 
eels  ;  any  meat  except  pork  or  veal ;  any  vegetable  except  potato,  poranip,  beet  roo^ 
turnip,  or  carrot ;  1  oz.  of  dry  toast ;  fruit  out  of  a  pudding  not  sweetened  ;  any  kia^_ 
of  poultry  or  game  ;  and  two  or  tJiree  ghuwes  nf  good  ckrety  sheny,  or  Bfadeit^  . 
ohantpegne,  port,  and  beer  forbidden  ;  making  together  10  oz.  or  12  oz.  solid  ^^ 
10  oz.  liquid.     For  tea,  at  6  p.m.,  2ol  or  3  o&  of  oooked  fruit,  a  rusk  or  ^^^ 
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lad  A  cop  of  tea  withoat  milk  or  nigar,  malriTig  together  2  oz.  to  4  ol  solid  and 

9  OL  liquid.     For  sapper,  at  9  p-m.,  3  oz.  or  4  oz.  of  meat  or  fish,  similar  to  dinner, 

with  a  glaas  or  two  of  sherry  and  water  or  claret,  making  tc^;ether  4  oz.  of  solid 

ud  7  OS.  liquid.      For  night-cap,  if  required^  a  tumbler  of  grog  (gin,  whisky,  brandy, 

vithout  sugar),  or  a  glass  or  two  of  claret  or  sherry.     And  this  plan,"  he  says, 

"leads  to  an  exoeUent  night's  rest  with  from  six  to  eight  hours  sound  sleep."     If 

this  diet  be  compared    with   the  table  given   on   page   161    of  tJie   proportion 

between  nitzogenous  and  non-nitrogenoos  food  necessary  for  active  life,  it  will  be 

seen  tiiat  there  is  a  large  deficiency  of  carbonaceous  matter.     Mr.  Banting  has 

maintained  his  health  on  this  diet,  and  succeeded  in  keeping  down  his  weight  below 

11  stomeB,  instead  (tf  14^  stones:     But  though  the  principle  here  adopted  is  doubtless 

■ound,  the  details  are  open  to  criticism,  and  it  cannot  be  taken  as  an  example  to  be 

followed  in  its  entirety  by  all  persons  who  may  wish  to  keep  down  a  tendency  to 

exoeasiTe  ootrpnlency.     For  one  thin^  the  amotmt  of  wine  and  spirits  is  far  too 

great  to  be  generally  admissible;     Nor  should  any  such  plan  bo  had  recourse  to 

suddenly,  or  persevered  in  with  too  great  strictness  without  watching  its  efiecits  on 

the  general  health  and  strength.     Sugar,  in  all  its  forms,  appears  to  be  the  one 

elemeoit   that   should  most  strictly   be  avoided ;    and    next   to   this   batter   and 

farinaceous  articles,  including  bread,  which  should  be  partaken  of  very  sparingly, 

giving  preference  to  whole-meal  bread  or  brown  biBCuit& 

We  have  already  sud  that  the  amount  of  fluid  required  by  different  constitutions 

Tariea  considerably.     The  occupation,  amount  of  physical  exercise,  temperature  of 

the  air,  and  character  of    the  food,   must  all  be  taken  into  consideration   when 

*Ttin''t''"g  the  amount  dt  fluid  required.     In  active  bodily  exercise,  the  loss  of  the 

skin  is  considerable,  whilst  in  cold  weather,  and  when  the  body  is  inactive,  there  is 

more  elimination  from  the  kidneys.     In  transport  ships  the  amount  of  water  allowed 

to  each  person  for  oooking  and  drinking  is  eight  pints  within  and  six  pints  out  of 

the  tropics.      Women  drink  rather  less  than  men,  and  children  more  in  proportion 

to  their  weij^t.     If  from  three  and  a  half  to  five  pints  ia  enough  for  an  adult 

living  on  an  ordinary  diet  of  meat,  bread,  &c.,  20  oz.  to  30  oi.  of  that  quantity  will 

lie  .comprised  in  the  solid  food  ;  and  if  the   diet   consists   largely  of  fruits   and 

vqietables,  there  will  be  still  more,  and  the  less  need  for  fluid  in  a  separate  fomi. 

¥era(m8  who,  while  living  luxuriously,  are  likely  to  lead  an  inactive  life,  accumulate 

within  the  system  effete  matters  which,  if  not  excreted,  lead  to  disorder  and  ill  health. 

Soch  dangers  are  obviated  by  the  free  drinking  of  simple  fluids,  by  which  the  skin, 

aod  kidneys,  and  all  the  eliminating  organs  are  assisted  in  carrying  off  deleterious 

nutters,  and  thus  upholding  healthy  nutrition.     It  is  a  vulgar  error  to  imagine  that 

^  free  use  of  fluids  tends  to  favour  dropsical  affections. '     The  reverse  is  the  cose. 

Ihe  free  use  of  fluids,  or  of  v^etables  and  fruits  containing  a  large  amount  of  juices, 

u  generally  advantageous  to  those  who  are  liable  to  urinary  derangements.       Much 

ot  the  boiefit  derived  from  active  bodily  exercise  out  of  doors,  and  in  warm  weather 

uperienced  by  the  inhabitants  of  crowded  cities  as  the  result  of  their  smuiiier 

«^y,  is  attributable  to  the  free  elimination  that  takes  place  by  the  skin  iuul 

"^ya  in  connection  with  the  larger  proportion  of  fluid,  mostly  water,  timt  is  then 

''^^u^  and  ctmsumed. 


THE  INFLUENCE   OF  STIMULANTS  AND  NARCOTICS 

ON  HEALTH. 

Bt   T.   Lacdxk   Brithtok,    H.D.,    D.Se.,  F.B.8. 
AmMmJt  PhfMM  to  8L  B«rtM»Mni*a  fiaqntoL 

^Mactorj— The  Valae  of  Aloohol  m  «  Fbod— The  Effeeti  of  Alcohol— Hi)  CkoM*  of  Intern- 
pemnoB— Fonu  of  Aleohol— DiMum  Becnltiiic  from  Exeonivc  Um  of  Aleobol— HeradiUry 
ttaeti  of  Aleoh<d — Aloohcl  Im  Um  BehtioM  to  Orime,  haiuitj,  mad  Paaperwn — Ether— Otaiuq^ 
ChlonJ—IudiMi  ^nq^TobsMO— B«t«l-aat— Te»— Goifee— ChoooUte— Coeoft— Gumie  — Colft- 
&ai— Co»— Ksn— Beef'Toft. 

Ik  nearly  ev«ry  oonntij  of  the  voiid,  and  among  all  races,  excepting  the  most 
aiTage,  we  find  that  the  practice  <tf  taking  certain  subctances  which  cannot  lie 
'Ggarded  as  food,  bat  yet  afibrd  enjoymefLt  to  the  oonsumers,  is  almost  universal. 
Etcd  the  most  savage  races,  who  are  nnable  to  obtain  such  substances  for  theui- 
•elrei,  poBsess  a  liking  for  them,  vhich  they  shoir  as  sfxm  as  they  get  an  opirartunity 
ef  obtaining  them.  Theee  sabstanoea  are  at  first  sight  very  various  in  their  nature, 
Imt  on  ezaminati<m  are  found  to  resemble  one  another  in  many  respects. 

Thpy  may  be  daased  into  stimulants  and  narcotics.  By  stimulants,  we  mean  those 
things  which  senn  to  increase  our  vital  powers  for  the  time  being,  and  tlius  to  give 
tu  feelings  of  greater  strength  ca-  oomfcH-t.  By  narcotics,  we  mean  such  substances 
as  lessen  oar  relationship  with  the  external  world.  When  used  to  a  slight  extent, 
narcotics  simply  afford  pleasure  by  lessening  the  restraining  or  depressing  effect  which 
<:xtemal  circumstances  exei-t  upon  the  individuaL  Small  quantities  thus  allow  freer 
pl&y  to  fancy,  and  produce  a  joyousncss  and  thoughtlessness  like  that  of  a  child  whose 
*Bmial  spirits  have  not  been  depresseil  by  the  wear  and  tear  of  life  ;  but  in  lai^,'*' 
<luantitiea  they  abolish  all  the  mental  faculties,  and  render  the  person  who  has 
'taken  them  completely  torpid,  and  incapable  of  any  voluntary  thouglit  or  action. 
^e  effect  of  such  powerfiU  substances  as  these,  both  on  individuals  antl  comuiuuitie.s, 
'1^3  necessarily  enormous,  and  their  abuse  may  lead,  not  only  to  individiiiil,  but  also 
"^  national  disaster. 

The  most  important  of  these  stimulants  are  alcohol — in  its  various  forms  of 

'^es,  spirits,  and  beer — tea,  coffee,  and  cocoa.     The  most  imiwrtant  narcotics  arr, 

.  ^cohol  again,  in  its  different  forms,  tobacco,  opium,  chloral,  and  Indian  hemp.   Besidrs 

't'beHc,  there  are  a  few  others,  such  as  coca,  amunita,  and  datura,  the  use  of  whicli 

^  not  so  general.     From  this  enumeration  it  will  be  seen  that  tlie  stimulants  and 

^iwcotics  are  connected  by  alcohol,  which  comes  into  both  categories ;  and,  iiulecd, 

'  tDoHt  of  the  narcotics  are   stimulants  when  given  in  small   doses,  although   the 

converse  is  hardly  the  case,  and   we  can  scaix«Iy  say  that  all  the  stimulants  ari> 

^ircotics  when  given  in  large  doses.     In  onler  to  undci-stand  tlin  rrlatioiisliip,  a.s 

*ell  as  the  differences,  between  stimulants  and  narcotics,  it  will  probably  Ijc  Wat 

^  consider,  first,  the  way  in  which  alcohol  acta  uixin  the  human  body,  and  after- 

^^  to  compare  its  action  ydth  that  of  opium,  tobacco,  tea,  coffee,  &c 
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Alcohol  and  its  Effects. 

At  first  Bight>  it  appears  very  odd  that  men  should  put  into  their  montlis  a. 
poison  which  may  steal  awaj  their  brains ;  bat  for  such  an  universal  coatom  thace 
most  be  some  powerful  cause.  When  we  proceed  to  ask — Why  do  men  do  itt  we 
find  ourselves  at  once  £ace  to  foce  with  the  still  lar;ger  question — Why  do  men  da 
anything  1  And  to  this  we  must  answer,  that  men  do  things  either  to  obtain 
pleasure  or  to  avoid  pain.  Nor  are  Uiose  motives  confined  to  men  alone  ;  for  the 
obtaining  of  pleasure  and  the  avoidance  of  pain  are,  so  far  as  we  can  ascertain,  the 
great  motives  of  all  action  in  the  lower  a-ninialB  as  well  These  motives  are  cloaely 
connected  with  the  health  and  welfiue  of  the  individual ;  and  without  them,  indir 
viduals  would  die  and  the  race  would  perish.  The  feeling  of  pleasure  is  associated 
with  those  acts  or  conditions  which  are  beneficial  to  the  individual  or  to  the  raoe^ 
and  pain  with  those  which  are  hurtful.  The  feeling  of  pleasure  is  often  a  sufficknt 
incentive  to  actions  which  are  necessary  for  the  individual's  welfare,  but  Nature  has 
BO  arranged  it  that  when  the  desire  for  pleasure  is  disr^puded,  the  feeling  cl  pain 
encceeds  as  a  further  stimulus  to  drive  the  creature  on  to  the  neceaary  actioiL 
Thus,  in  most  persons  and  animals,  the  pleasure  which  is  associated  with  th» 
gratification  of  the  appetite  induces  them  to  take  the  food  necessary  to  sustain 
life ;  but  if  this  call  be  not  attended  to,  the  pains  of  hunger  succeed  to  sini|^ 
appetite,  and  drive  the  person  or  animal  to  endure  the  greatest  fiitigue,  or  to  brave 
the  greatest  dangers,  in  order  to  satisfy  the  wants  of  nature.  The  same  is  the  oaao 
with  drink,  which  is  even  more  necessary  to  life  than  food ;  and  while  riigh*- 
d^irees  of  thirst  afiTord  pleasure  through  the  delicious  sensations  experienced  in 
quenching  them,  their  greater  degrees  are  among  the  most  intense  tonnents  which 
it  is  possible  to  endure.  But  dreadful  though  pain  may  be  to  the  sufferer,  it  is  in 
itself  beneficial,  by  giving  warning  against  those  conditions  which  would  be 
injurious,  and  by  inducing  the  individual  to  avoid  them.  The  effect  of  its  absence 
is  sometimes  seen  in  maniacs,  in  whom  the  sense  of  pain  is  lost,  and  who  conse- 
quently will  sometimes  thrust  their  hands  into  the  fire,  and  will  watch  with  delist 
their  blazing  fingers ;  while  a  healthy  child,  when  once  burned,  dreads  fire,  and 
so  avoids  the  destruction  which  the  maniac  courts. 

Of  pleasure  and  pain,  then — the  two  great  stimulants  to  action — the  one,  pleasure^ 
is  closely  associated  with  the  well-being  or  health  of  an  individual ;  the  other,  pain, 
is  so  closely  connected  with  ill-health,  that  we  usually  give  the  name  "  disease,"  or 
want  of  ease,  to  that  condition.  But  all  pleasure  is  not  summed  up  in  meat  and 
drink,  and  so  we  must  try  to  examine  taiore  closely  still  into  the  conditi<ni8  of 
pleasure.  We  will  find  ourselves  aided  in  this  attempt  >iy  considering  the  phraiea 
in  which  the  common  experience  of  mankind  has  translated  pleasurable  sensations 
into  language.  Some  of  the  most  common  expressions  are — '*  His  heart  beat  high 
with  hope,"  "  His  pulses  throbbed  with  joy,"  "  A  thrill  of  pleasure  shot  throogfa 
his  veins."  In  all  these  expressions  we  see  that  pleasure  and  pleasurable  sensations 
are  clost'Iy  connect<'d  with  the  increased  activity  of  the  heart  and  circulation  ;  and 
this,  again,  is  one  of  the  conditions  of  health  and  strengtli.  Even  meat  and  drink, 
pleasun-ifiving   though   they  may  !«,  only   give  strength   when   they  have  been 
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eonnried  \tj  the  mbtle  ebemutiy  of  the  body  into  blood,  and  iLre  carried  by  the 
drcolttJCKi  to  erery  part  of  the  system ;  for  the  food  ve  eat  does  not  go  directly 
to  tbe  bzmin,  to  sapply  the  waste  occasioned  in  it  by  the  thoughts,  fancies,  desireSr 
CBOtuns,  and  will,  of  which  it  is  the  oi^an ;  nor  does  it  reach  directly  the  muscles  of 
tbe  snss  and  legs,  to  give  them  the  strength  for  long-continued  work :  it  only 
mdies  them  through  the  blood-vessels.  It  is  from  the  blood  that  the  brain,  the 
nudes,  and  every  fMut  of  the  body,  derive  the  nourishment  appropriate  to  each. 
Hnzle^  well  compares  the  blood  to  a  stream  mnning  through  a  village,  from  which 
my  individnal  may  take  as  it  passes  him  (bnt  only  opposite  his  own  door)  those 
ddngi  which  he  needs,  and  cast  into  it  all  the  refuse  which  be  wishes  to  be  carried 
my.  The  sbnam  is  the  blood,  its  bed  is  the  vessels,  and  the  inhabitants  of  the 
Tillage  are  the  varions  parts  of  the  body.  If  from  any  cause  the  course  of  this  stream 
■Imild  be  langoidf  the  inhabitants  of  the  village  would  suffer  proportionately  ;  and 
if  it  should  be  completely  dried  up,  they  wonid  necessarily  perish.  Nor  would  the 
eonditwn  be  altered  in  the  leaat  if  supplies  to  any  amount  of  the  things  which 
lliejr  required  were  aocmnulated  at  othef  points  in  the  stream,  so  long  as  it  fniled 
to  bring  them  to  their  doors.  It  is  only  as  tbe  blood  passes  through  the  tissues 
tkmselTes  that  they  are  able  to  receive  nutriment  from  it,  and  discharge  into  it 
tl»  waste  products  of  their  functional  activity  ;  and  when  the  blood  ceases  to  jmss 
dtioa^  them,  they  perish.  It  makes  no  ditTerence  to  them  that  the  supplies  of 
imtritave  material  may  be  in  other  parts  of  the  body,  so  long  as  these  are  not 
fano^t  to  them  by  the  blood.  Increased  activity  of  the  circulation  brings  to  the 
times  increased  supply  kA  blood,  enables  each  tissue  to  perform  its  function  more 
cstQy  and  more  perfectly,  and  thus  conduces  to  the  welfare  of  the  individual,  inci-eascs. 
his  strength  and  powers,  and  at  tlie  same  time  gives  liini  sensations  of  pleasure. 
The  increased  nutrition  betrays  itself  in  the  man's  appearance  :  the  blood  mantles 
mwe  richly  in  his  cheek,  giving  it  a  ruddier  hue,  and  the  incrrasetl  power  of  liis 
nerves  and  muscles  renders  his  step  free  and  his  head  erect  Pleasure  gives  power, 
ud  power  gives  pleasure.  The  success  of  an  srmy  in  a  skirmish  gives  thciii 
pleware,  and  the  pleasure  gives  them  power,  not  only  to  attack  the  enemy  iiion> 
Tigoroualy  in  the  next  battle,  but  to  resist  the  mvages  of  disease.  Painful  scnsn- 
tuou,  on  the  other  hand,  are  associated  with  a  depression  of  the  circulation.  The 
common  experience  of  mankind  has  embodied  this  fact  also  in  language.  AVe  hear 
of  men's  hearts  failing  them  for  fear,  and  of  their  hearts  sinking  within  them 
frtnu  painful  news.  Painful  impressions,  physical  or  mental,  weaken  the  pulse, 
*wl  severe  physical  injuries  or  mental  shocks  mny  stop  the  henrt  completely. 
Piin  evidences  itself  in  the  appearance  and  actions.  A  weakened  circulation 
cwues  the  brain  and  the  muscles  to  lx>  more  imperfectly  nourislietl  ;  the 
di^  becomes  pale,  the  mental  faculties  are  dull,  the  step  is  languid  and 
feeble,  and  the  head  is  bowed  down.  Just  as  pleasure  gives  power,  and  power 
giTes  pleasure,  so  pain  and  sorrow  give  weakness,  and  weakness  gives  pain 
•""i  Borrow.  Soldiers  are  not  only  rendered  nHhaine<l  and  sorrowful  by 
Meat,  but  they  are  actually  weakenwl,  so  that  they  are  not  only  viWc  to 
'Wst  less  jwrfectly  a  second  attack  of  their  enemies,  but  iire  more  likely  to 
"•wcunb  to  sickness  and  disease.      We   see,  then,  that  pleasure   and  [Kjwer  gi» 
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together  with  an  active  ciiculatioa  of  the  blood,  and  that  pain  and  weakneoi  k 
associated  with  a  hmguid  circulation ;  that  pleasure  strengthens  the  oircuJatia 
pain  and  sorrow  depress  it  We  see  also  that,  on  l^e  other  hand»  if  we  ct 
strengthen  the  circulation,  we  produce  pleasure  or  diminish  pain;  and  if  v 
diminish  the  circulation,  we  lessan  pleasure  and  may  cause  pain.  We  oo^ 
perhaps,  more  appropriately  to  say  nutrition  than  circulation,  inasmuch  as  tha 
are  certain  exceptions  to  l^e  statement  which  we  hare  just  been  making  ;  but,  fi 
the  present,  we  may  leave  these  exceptions  aside. 

Food  and  drink  increase  the  strength  of  the  circulation ;  or,  in  other  word 
they  stimulate  it  The  effect  of  this  stimulation  makes  itself  evident  not  only ' 
the  pleasure  which  is  felt  from  the  gratification  of  the  appetite,  but  in  the  mo 
cheerful  view  which  the  person  is  likely  to  take  of  things  in  general  after  a  goc 
meaL  The  effects  of  a  depressed  circulation  are  seen  in  the  ^oomy  view  ol  thin 
which  one  is  apt  to  take  if  weakened  by  long  fasting,  or  still  more  if  affeeb 
with  nausea  from  a  sea-voyage,  or  with  the  condition  which  the  Greeks  so  wim 
associated  with  bile  in  giving  to  it  the  name  of  "melancholy."  A  vi^oco 
circulation  produces  or  increases  pleasure,  and  diminishes  the  eflfect  of  mcfa  exteni 
circumstances  as  caiise  pain  or  sorrow.  On  the  other  hand,  a  feeble  circnlatii 
tends  to  cause  pain,  mental  or  bodily ;  it  aids  the  action  of  depressing  ezteni 
circumstances,  and  lessens  the  effect  of  favourable  externals  to  produce  pleanu 
Such  being  the  case,  we  would  naturally  expect  not  only  human  beings,  bat  tl 
lower  animals,  to  obtain  by  all  means  in  their  power  a  vigorous  drculation,  and 
seek  after  the  conditions  which  favour  it ;  and  such  is  actually  the  case. 

It  must  not  be  foi^otten,  however,  that  the  brain  is  the  organ  of  the  mind  a: 
the  seat  of  thought  and  sensation.  Vigorous  circulation  in  it  may,  to  some  extAi 
produce  a  similar  effect  to  increased  circulation  through  the  body  genendly,  «i 
thus  substances  which  increase  the  circulation  in  it  may  become  most  poweifbl  w 
useful  stimulants,  although  their  action  on  tiie  general  circulation  is  very  sli^t 

One  of  the  most  powerful  stimulants  to  the  circulation  with  which  we  ar 
acquainted  is  heat,  and  one  of  the  most  powerful  depressants  is  cold.  Exposure  ti 
long-continued  cold  will  make  the  heart  beat  more  feebly,  until  at  lost  it  rtop 
altogether ;  although  a  temporary  exposure  of  the  surface  of  the  body  to  a  ooo 
breeze  or  to  a  dash  of  cold  water  may  actually  increase  the  circulation,  and  eaoii 
strength  and  pleasui-e.  Active  exercise  also  increases  the  circulation,  and  pw 
pleasure,  although  when  carried  to  tiie  extent  of  fatigue  it  may  render  the  poha 
languid,  and  produce  discomfort  or  pain.  Light  is  another  stimulant  to  tki 
circulation ;  and  although  it  is  now  many  centuries  since  a  writer  observed  ti* 
"it  is  a  pleasant  thing  for  the  eyes  to  behold  the  sun,"  it  is  only  of  late  years thi 
the  way  in  which  light  acts  ujwn  the  body  has  been  even  partially  inves1^t«d 
Throughout  the  whole  animal  kingdom  we  notice  the  tendency  to  seek  the  conditkB 
fiivourable  to  the  circulation — to  rest  in  a  cozy  nook  by  the  firo  or  bask  ia  tb" 
sun's  rays ;  to  frisk  and  gambol  about  while  young,  and  to  run,  to  chase,  to  strogp* 
to  fight,  in  middle  age.  Among  human  beings  who  have  liecome  too  old  fbrso^ 
exorcises,  or  are  prevented  by  social  obligations  from  indulging  in  them,  we  bI" 
tind  the  tendency  to  seek  excitement  in  the  mimic  struggle  of  a  game  of  whist  v 
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Um  qaifatlMtio  vmotiuiw  excitMl  hy  %  nov«l  or  Utc  staga.  All  like 
tlmip  jmt  nuntiiDnMl  mij^x,  bo  ciBwrni  lut  BtimiilimU  :  iiulrcU,  inantal  amotion  u  onn 
of  lb*  beat  |K>WMfttl  iiluiiitUtit«  Uiat.  we  know.  Under  tlxt:  influrnoe  of  liop«^  for 
flunple,  tike  out  or  uiiiaa]  -who  bus  boon  wearily  toiling  for  hoam  over  cUaqrt 
Mok,  sul  is  iwuly  to  link  £rum  £iitigui>,  'wiil  &t  oone  ■ocm  im1iu«(l  wit^  ni^w  lifp, 
■od  Till  luurttfb  to  ibu  wi<ll  wliieh  i»  vijuble  in  the  Juit&uw.  But  uliuultl  t\u*  volt 
^  ilry,  diMip})oiiiUunDt  ami  dtu{Mur  at  ooon  roh  botU  iit»u  and  nuiinal  of  tlti-ir 
tfno|Ui;  they  throw  ilienuelvtw  down  in  utt«r  rxliaufitioii,  nntl  tbc-ir  iimital 
imniiMUi  evau  oomliine  vitii  pkyHical  conditionM  f )  aroeliTato  tlieir  dtmth. 

But  alfcboogli  nil  tlio  intluenn-s,  phyKiral  ftiui  tn^ctiil,  alrvady  uentiaDed,  wkii-li 
irirmit  the  power  of  ltw>  cirouUiiQti*  and  Uie  nutrition  mkI  welforo  of  tho 
tDdnidiui,  migbt  be  duned  -u  itiiiiDliuiti,  thn  Damp  is  gcnetftllj  mtrictcd  to 
joManoM  which  produoA  aueb  an  oAeci  vh«n  thoy  nrr  <>atr-n  or  dnint,  ainl  wliich 
wiDot  be  nukon«<i  an  food,  either  becaum^  tlu'v  cuutuiu  iii>  ntitnincnt  at,  all.  or 
Mch  a  ininato  quantity  of  nutnuouH  niaU>rial  as  to  b#  nnimportauL  Kvery  action 
vliich  takoa  placf  in  thu  )>ody  omisca  a  certain  amoaot  of  waitc ;  and,  indeed,  it  in 
mly  by  th&  combusticin  of  certain  matonala  In  our  ot^aniams  that  tbo  mental  and 
iwdily  oOKigy  nMiwmr)'  I'T  nor  thnngfata  and  octn  ia  erolvfyl.  Man  and  animaJa 
itMC:  vary  ofton  been  cooipAml  to  atciani-eogineii^  and  the  oompariaon  ia  a  vnry 
|Md  ooa.  CouipUcau«d  tbMU;jli  the  DJ'^iauiau  of  the  steun-ongino  may  be,  It  ii 
"iin^oly  Icsi  coinpl>>x  tliaii  tliat  nf  the  luiimal  iMxIy  ;  and  thn  c>im|)»imtivo  oinipticity 
^■ugiiUT  Imlpn  ui  mort*  naatly  to  imderKlaitU  tli"  workinuH  of  tUv  IkhIv.  In 
Ipoth,  iba  combustion  of  fuel  ia  the  sonrcu  of  niov«-nirnt,  and  Uiili  itMjuin'  tltuir 
*wkiai  |«rt»  to  bo  mpoired  when  worn  out-  by  ast'.  In  the  stetun-t'nKinn  tlir  furl 
a  cool  or  wood,  and  iton  or  lifoM  ia  tho  material  ii«ed  for  rejiafr.  In  the  body  tbr 
M  is -^  ■  .'I  protnidn,  and  iwmio  of  th«*ii<!  '■uI  I    ,  i  i*  solta, 

ip>alB'<  i'>r  repair.     Thu  Uidy  ditloni  ti    .      iim>  not 

«lf  in  iia  ooupcMntkw,  but  in  it*  beiufr  ateftni^ngine,  sloker,  driver,  and  imiith,  all 
iftinft:  it  goea.  it  stops,  it  feods  it«i>If,  and  rapairs  its  porta  aa  they  aro  worn  out 
Vietian.  TIk  anlisttincra  whicli  sorvo  tut  fuol,  or  tut  niat«d«l  for  the  repair  of  the 
W^.  mre  fooila ;  ■timalant«  do  not  uooMHarily  nerve  eiliiei-  aa  fuel  or  aa  niuterial  for 
tpoir.  although  aonw  luiy  do  bo  to  a  cnrtain  extoni,  and  otltem  may  Umm  tho 
Bfcd  for  food  by  dinuniahtng  tltc  vckt  and  toar,  joat  u  a  fnw  mpply  of  oil  lemou 
^wuar  and  tear  '  'Atw. 

Tlie  quMtion  '^  I  ih  a  food  in  one  whicli  has  given  rtsie  to  very  great 

^KMiion,  and  baa  been  di-bated  very  hotly.  If  we  examine  the  qnetiion  iKn- 
Naonately,  wo  ahail  probably  come  to  tbi<  conchiaion  that  nloohol  la  a  food, 
i^tlkxtgli  for  iHsaltUy  pt-notu  it  in  not  a  cunrenintt  fuoit  Xo  uru>  doutfts  tlinC  su^nr 
■ABdiul.  alt}>oucli  f'-w  )'■'  ■  '  '  drvani  of  att«ui)>iing  to  live  ^ntirrly  on 

*»]pr.     H  ttf-y  did  try  X"  i  nld  fail,  foraugnr  alono  ia  not  cspobte  of 

iiliparting  lile,  although  it  forms  a  nattful  addition  to  other  food.  A  atcain-en^^e 
'■tgtit  be  kept  working  for  a  ouiuiideruble  time  with  cool,  but  tlio  into  and  l»nua 
^  and  esanks  cannot  be  uiuudml  with  cool  ;  and  if  they  wen*  wnni  out,  no 
^nmt  fif  fuel  in  tht*  fiimacv  could  make  tbi-  en^m*  go.  At  tli»  8amt.<  tim^  all 
tht  auH^  y^gf^^^^^ggg^jggg^^j^i^i^  perfect,  but   the  engine  wouki  not  go 
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viihont  fuel  in  the  funmoe.     In.  the  same  numoer,  «  mui  may  do  s  certiun  amc 
of  work  upou  BOgar  u  a  food,  but  if  be  were  to  take  it  alone,  he  wouM 
iTiosiDUcli  AS  it  would  not  supply  the  raateriat  nMeasary  for  the  repair  of  t-he 
Nor  wcmld  an  onnoe  or  two  of  meat  and  fi&t  be  sufficient  for  daily  food,  for  the 
it  might  be  sufficient  to  repair  vasto,  it  would  not  supply  tmfficieut  fuul  to  luainl 
activity  lu  all  Uie  various  parU  of  the  body.     In  the  abecnoe  of  Bufficieot  fuel, 
body  itself  would  be  consumed  and  waste  away,  and  denth  would   i-emlt 
althongh  the  fat,  meat,*  and  sngar  would  eaoh  by  (feaclf  be  unabte  to  support  lif« 
the  three  combined  would  do  so  well,  and  a  combination  of  food,  mch  imperfect  n 
itaelf,  really  constitutes  u  perfect  diet     Just  as  the  coal  supplied  to  the 
engine  ts  burned  up  in  the  furnace,  passes  off  from   the  funnel   in   tlie  ah^w 
invidble  gases,  and  leaves  behind  only  a  amall  residae  ol  aafaee,  so  do  ve  find 
in  the  animal  body  the  foods  which  we  introdnoe  disappear,  and  the  prodt 
the  deoompomtion  are  partly  given  off  m  carlwnic  acid  by  the  Inngn,  and 
other  excretory  cbaunela,  such  as  the  kidneys,  bowels,  and  skin.     But  if  the  coal 
mixed  with  lumps  of  enrth  which  do  not  serve  ha  fuel,  iXvry  do  nut  undergo 
bastion,  and    are   raked    out  by   the    fitoker  comparatively   unchangetl. 
mtbntanoes,  likewigo,  which  are  notfoodfi,  but  which  we  may  eat  or  drink  withe 
any  seriomt  injury,  inKtetid  of  undergoing  couibuiction,  pa»  out  of  the  body 
paratively  little  changed.     This  chnmcter  aids  ua  in  distinguisliing  between  suIkI 
stanCM  which   am  foods  and  those  which  arc  not      Water,   which    is   by  bodm' 
reckoned  as  food,  doen  not  undergo  combustion  in  the  animal  body,  any  more  tlMUi 
it  doc«  in  the  steant-eiiginc.     Without  it,  neither  the  lx>dy  nor  thi*  Hteiim-enfinA , 
could  go  on,  but  it  does  not  supply  the  energy  in  either  case,  like  the  fud  <m  r^-' 
foinaoe  or  the  food  in  Uiu  body. 

When  we  now  come  to  ask  whether  alcohol  is  a  food,  we  find  that   it  a^rf*i 
with   sugar   in   many   rwtpecta.      It  appears  to  undergo  combustion  in  tbp  b^riT,^ 
for  it  ia  not  excreted,  excepting  when  taken  In  large  i|uaatitiu8 :  and  e 
when  eaten  in  exccas,  is  cxoretei)  as  sugar,  insaflicient  lime  having  been  tiii(>w« 
its  combiistlou  :  very  much  in  the  same  wn.y  as  if  a  Ktoker  piled  on  etMil  »o 
that  a  good  deal  of  it  fell  into  the  ash-pit  ^)efore  it  oould  be  coitHunied 
deal  has  been  made  of  the  fact  thnt  when  quantities  of  alcohol  are  taken  .-■.  ..- 
is  excreted  unchanged  as  an  objection  to  the  claim  of  ak-ohol  to  mnk  as  a 
but  tills  obj-jc-tion,  as  we  liave  just  seen,  is  not  vnUd.     Tlie  chief  claim  of  nloaliol 
the  name  nf  food,  however,  is  tlint  alihougli,  like  .sugiir,  it  will  not  support  lifp 
given  alune,  it  will  help  to  do  bo  if  given  alnng  witli  other  fooda     llius  IIj 
ohaiT^'ed  that  when  he  put  himself  upon  an  insufficient  diet  he  lost  wei^t 
but  wlutn  he  adil«d  to  this  diet  a  little  alcohol,  instead  of  losing,  he  began  to 
wMgbt.     We  find,  t-oo,  ttfipecially  in  casea  of  disease,  that  pi^iple  will  uiuax  li»» 
conndemble  time  with  liardly  any  other  food  than  alcohol  in  oiie  of  itM 
We  may  consider,  then,  that  olcohnl  is  a  food ;  but  whether  it  is  a  oaumnient  fc 
or  not  IK  quite  a  different  question.     Sulphur  bums  easily,  und  might  lie  navd 
fuel.      Because  it  bums  ao  etuily  it  won  formerly  oniployi^  lo  tip  sulphur  mat 

'  TIiU  u  tnii!  inil^  of  tliv  mull  iinuitilirii  iin^lionrxl  in  a  pn«i.'1iog  MmlMtin*.     lo  Imkc 
BMst  fttoo*  wfU  n)4iort  lifp,  lint  it  b  not  auoli  cuarraitml  fond  m  ■  mixed  ilk't. 


cfainmujri  ua  tira, 
balliwb^n  bkrown  luto  the  gmU*  tlie  sulplturauH  acid  wltich  it  produreit  wWu 
bmt  {MBM  up  the  tianint>y,  and  puu  out  Uie  blaung  aoot.  It  burn*  lUcIf,  but 
tntad  of  aiding  the  oombuabon  of  Ui*  wot,  it  provenUt  iL  80  it  ia  with  '^It'^ltol. 
Aladul  tutJergow  eowbiuttoii  in  the  body,  but  at  tlie  aatne  time  it  teads  to 
Ian  tke  oombutiMi  of  other  Uituga.  In  beaUhy  people  tbU  1%  of  oDune,  a 
(iiwtTiDtagv,  hacMue  li  i«  by  the  combustion  of  our  food  that  oor  atnogth  it 
Miptaiaflil.  Alcohol  ia,  tborefims  for  health/  poople,  a  very  inconvenient  fonn 
ti  faod.  In  for«n  the  «eM  i»  difleniutf  beoauBo  tberu  thu  body  i>  bumiug  away 
bonpidly,  and  aloohol  haa  the  douUe  advantagu  of  nburiiug  lliL*  proonu,  aa  well 
uof  acting  ttacU  u  &  food.  In  winm,  beer,  and  apiritii,  aloobol  id  conlMucd,  but  in 
fltdi  of  thsm  it  in  mixed  with  othi>r  thingi.  which  ntodify  ila  action  aa  a  food.  On 
flanparing  these  sabatonoea*  wo  bm  at  onco  that  the  action  of  aloohol  ai  a  food 
udM  a  wtiinolant  are  not  oonnootcd.  If  wn  tokn,  for  ojtamplo,  a  quantity  of  beer 
Md  gC  hnuuiy  coutaiuing  the  iudb  amoiint  of  alcohol,  we  will  find  that  the  l>ecr 
■  ■ore  nonriahing,  but  the  brandy  u  more  atimulatiujt  Thti  mU  inula  ting  power  of 
•biiwl,  indeed,  ia  conaiikmbly  aOiscted  by  iu  diiufetoo.  To  a  penoa  who  ii  fainting 
"•  mmld  gire  bnutdy  raw,  and  would  not  think  uf  niixtng  it  with  a  lar^  quantity 
of  water.  Experienoe  haa  ihown,  indeed,  ttiai  a  tablcv«poimfut  given  pim>  would 
have  Ear  idotq  effect  than  doubla  the  quaittity  in  a  tumbUofnl  uf  wat«r.  This 
«liow9  u  that  concentration  modifiai  the  oOect  of  alcohoL  In  oonaidfiring  ita 
■fition,  we  will  haro  to  dijainguiah  between  the  ciTeot  it  prodacea  locally  on  thoM 
put*  of  tho  body  with  which  it  comc«  in  oontaetr  and  iU  goucral  action  after  it 
hm  bwm  afaaorbed  into  the  blood.  Wo  notaoe  a  very  roarkod  difltreiioc  between  tho 
<4rct  of  brandy  and  brandy -and- water  in  the  mouth-  Pure  brandy  retainwl  in 
t^  OMmtfa  for  a  ahort  tijiie — as,  for  inatanoe,  in  ralievijig  toothache — oauioa  a 
■OHtioo  of  burning  and  when  w<e  look  at  tlte  inaide  of  the  cheekt  we  aea 
liat  it  haa  IxKiome  slightly  whitened  ami  oomigatcd.  Tliia  feeling  of  hunung 
vd  tka  whitening  of  the  mucous  meuibniae  lining  of  tb«  nuuth  am  due  to 
tk»  effiiet  of  akohoi  on  the  tinnaa.  If  wa  mix  a  little  spirit  of  wine 
vth  white  of  egg  (or  albumen,  aa  it  ia  tormot  by  ehemiHta),  we  tiiid  that  the 
■IhuB«a  becomea  more  opaqae  and  leas  Quid—that  it  is,  in  facu  coagulated. 
It  «B  hoQ  the  white  of  egn  it  will  also  be  coagiUated  by  tho  heat.  But  we 
Miot  a  difliurenoo  b«ttwe«n  the  enogulation  produoed  by  aloohol  and  by  boiling. 
13«  magnlatian  produced  by  idcuhol  Is  l&w  perfect,  and  if  we  add  watur  (o  tho 
toifnlam,  it  will  ra-dinolrev  whenaa  the  slbumen  coaguiatod  by  licat  remains 
Mfteted  by  the  water.  The  whiteness  of  the  mucous  mnmhrane  in  the  moutli 
*&v  brandy  haa  been  held  in  it  is  due  to  Uie  albumihous  HulMtanoes  in  tho  mucous 
■n^nne  bring  partly  oosgnlated  by  the  alcohol ;  but  Uie  whit«neaH  and  Imruing 
•toB  puK  away,  for  this  ff?ftgffl^tion  is  rapidly  removtid  by  the  circulatiou.  Ik>it- 
^  water  would  produce  a  similar  wlutcneas  in  the  mouth,  but  it  would  not  pass 
^^J;  ami  tbc  intense  burning  pain  would  also  lie  permanent,  whilo  the  Uuming 
wtiii^  atused  by  alcohol  is  very  fleetinj;. 

fiki  bafim  pnTrinfl  away  from  tbe  niuuth,  we  must  notice  that  tho  brandy 
'"^^^  •  pnrfiue  aecnUon  of  saliva.     Tho  aalira  is  secreted  by  a  gland  situatod  at 
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a  little  diHtanoe  frum  Uie  fnoutb.  uid  coiuiecttxl  with  the  month  by  a  iuutow  to 
or  duot,  tliroa^ih  which  Um  ficcTption  flou-s.  TIii>  oritico  of  tWs  tube  in  vt-ry 
ami  oiK-ns  in  tlic  ff>mi  of  a  litilo  iwipiilo,  wtiicli  fonun  &  kiixi  of  vttlvi.%  so  Ui: 
white  the  fuUi^'a  can  rewliiy  pour  intx>  the  moutli,  dtiiila  from  Uift  month  miin4 
pDtor  thff  (luL-L  Consequontly,  tJie  braitdy  uuiuct  ruuch  the  gland,  and  yt<t,  mi  tfa 
profiiso  l]ow  of  Hali\'n.  bliows,  it  nnects  it  profoundly.  It  act»  both  on  the  mocMi 
incmbmne  and  on  tJio  giftnd,  hm  its  action  UfKMi  tiic  tw-i  i*  "if  a  (liff.'irnl  kind, 
comus  direutiy  into  cautact  with  the  mucoDs  mejubnuie,  and  thiis  uU'wto  it  dirwUjf 
it  do«B  not  come  into  coutact  with  tht5  gland,  and  therefore  can  only  affict 
indirectly,  hy  ■wliat  is  termed  i-i-flex  uctiotL 

Ri^flux  acliuM  pliiyH  a  very  liiipcirtAtit  put  in  the  body,  and  in   order  to  oodai 
stand  lliiL'  iiflcot  <'f  alcohol,  we  muat  ha.ve  a  clear  idea  of  what  reflex  action  lueul 
Hmv,  nUo,  a.  cn;itpartson  may  help  ub  to  form  a  more  delinite  idea  of  the  eabjoot  I 
hand.     In  noDi'.'  tiouscw,  whero  the  outer  gate  or  <loor  is  at  sonie  dtstanor  finai  tb 
hall,  the  vinitor  iiulln  the  door  bell,  but  insteud  of  tlic  M'n'aut  -^oing  to   the-  do4 
and  opening  it,  liu  pulls  a  luuulle,  which  acta  upuu  tbf  diatoiit  door.     In  the  au 
of  reflux  action,  tho  servant  is  a  norve-cnntro,  the  door  bell  is  a  Kmsecy,  or  aSarM 
nervo  going  to   it,  and  the  handle  which   the  servai^  pulls  to  nften  tlic  d 
motor,  nr  effen-nt,  nerve  pamnng  fntm  thp  nervementre  to  the  part  of  the  i>i>iy 
is  to  lie  Hot  in  action.     Tlie  part  correspondiug  to  the  door  may  he  t-ither  a  at' 
or  a  gland.     To  apply  clii8  to  the  fsilivn,  we  may  say  tliat  the  bnunly  is  ihe 
tho  door  bell  which  ha  pulls  is  the  twuntory  n«rv(«  of  the  mootli,  the  Gvrranl  is 
part  of  tho  bn\in.  And   the  hnndio  whioti   he  pulls  in  n  ntrve  M-hich  gor«  to  tl4 
salivary  gUnd.     When  everything  ih  quiet,  no  >.r(rretion  takes  place  ;  but  whm 
gtuuulna  is  applied  to  tho  end  of  the  sensory  nenrea  by  tho  brandy  token  into  H 
mouth,  it  is  passed  up  the  MniKon*  nvirves  to  the  nerre-oentre,  thenoi  down  thi 
efferent  nerves  to  the  ;^lniid  ;  tho  ginnd  begins  to  secrete,  and  Oie  Boliva  flows  frv^v 
It  is  e^-ident  tliat  a  rtdlt'x  actiun  of  this  sort  may  be  stopped  in  several  wuya 
the  door  bull  be  broken,  tlie  sen-aut  will  not  be  wumed  of  the  vixitor's  prtaenoe 
if  the  servant  In*  asleep,  Uv  will  |ay  no  attention  to  the  warning  given  by  tj»f>  Ml 
if  tho  handle  Ite  broken,  the  diior  will  not  open,  however  much  he  may  pnll 
it ;  and  if  the  S(>n>'unt  has  Iteen   rung  up  a  namWr  of  times  nolently,  he  invT  M 
and-bye  gr;t  tired,  and  will  not  answer  to  a  gentle  |iu1L      Something  like  tUs' 
find  in  the  cane  of  iJcohol  ohiO,  for  the  morning  aft<^i-  too  great  an  indulgane* 
Kpirits  the  mouth  is  very  apt  to  lie  dry.      It  is  p«rhapH  hard  to  say  what  {lart 
\\fiv>  in  fiiult,  but  most  prolmbly   it  is   the  nerre-eentre,  which   hus  been  faiil 
stuitoftvil  by  the  flloohol,  al^d  no  longrr  respomis  to  the  ordinary  slight  stiniulas  ^< 
by  tb«  motions  of  the  tongue  and  Hi«. 

When  we  follow  alcohol   from  ihc  mouth  to  tlie  stonint^h,  w    '  •  theiv 

it  produms  a  si'tiNition  of  wnnuth.      If  lak*:-n  in  very  hir^t;  cjci:  -  'voald, 

dcMibif  prodnoe  the  same  \rhtt<>ning  and  Imming  tlmt  one  nottoos  in  tha  moaib,  I 
U»o  stomach  iK-ing  so  much  larger  tliaii  tlw  mouth,  a  verv  f     _ 
ri^iuirtil  tn  jirivluci'  ihis  i-fl'ect — a  quantity  so  large  as  proV 
once — ffir  rt^dex  in'tiiMi  orc-nrs  from  tlie  Bliunach  iis  wnJl  as  fn^m  ilio  mouth  ;  and 
of  (he  organs  which  is  very  doaely  connected  with  the  stomach  in  fMvt  way  im 
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butt.  A  blow  on  the  stomach  will  sometimes  cause  instantaneous  death,  and  a 
Ta7  la^  quantity  <A.  spirita  taken  at  a  draught  has  a  somewliat  simiJar  eifect, 
[mdncmg  reflexly  great  depreaaion^  or  perhaps  even  stoppnge  of  the  heart's  beats. 
Ib  this  case,  the  impression  made  by  the  brandy  is  transmitted  by  the  sensory  nerves 
of  tbe  stomadi  up  to  a  nerve-centre,  known  as  the  medulla  oblongata,  at  the  upper 
eni  of  the  spinal  cord,  and  thence  down  by  the  so-called  inliibitory,  or  restraining, 
serrei  to  the  heart 

When  taken  in  smaller  quantities,  however,  the  eifect  of  brandy  is  quite 
(KfireDt.  mie  impression  it  makes  on  the  stomach  ia  transmitted  to  the  medulla 
oblongata  by  the  sensoiy  nerves,  but  instead  of  being  sent  down  the  inhibitory 
nerrea,  it  is  transmitted  by  the  stimulating  nerves  of  the  heart,  and  thus  increases 
tbe  rapidxty  and  strength  of  its  pulsations.  Closely  associated,  in  the  medulla 
oUfR^aia,  with  the  nerve^ientre .  governing  the  heart,  is  one  which  r^ulatee  the 
ne  of  tiie  Teawls.  This  is  also  affected  reflexly  by  aloohoL  The  oonsequence  of 
dm  is  that  the  vessels  in  the  stomach  itself  dilate ;  its  mucous  membrane  becomes 
ni^-ied,  and  secretes  freely ;  the  vessels  throughout  the  body  also  dilate ;  the 
ikia  is  oorered  with  a  rosy  blush  ;  a  free  supply  of  blood  is  sent  to  the  brain ; 
dm^t  beeomea  more  ready,  and  bodily  exertion  more  easy.  The  increased  suf^Iy 
rf  Uood  to  the  stomach,  to  the  skin,  and  to  the  novous  system,  have  beneficial 
dects  on  these  parts,  which  we  shall  presently  oonsidM'  more  in  detail 

But  it  must  be  remembered  that  the  effects  just  mentioned  are  reflex — that  is, 
m  doe  to  the  local  action  of  tbe  alcohol  on  the  stomach,  before  any  of  this  has 
been  absorbed ;  and  we  shall  ailerwards  have  to  consider  the  way  in  which  these 
■n  modified  by  the  efibct  of  Uie  alcohol  on  the  different  parts  of  the  body,  after  it 
Im  >j«en  absorbed  and  carried  to  them  by  the  blood.  Effects  very  much  like  these 
nsjr  be  produced  by  a  drai^ht  of  any  warm  liquid  which  is  pleasant  to  the  taste, 
although  it  contains  no  alcohol,  and  will  even  be  produced  to  a  considerablu  extent 
I7  hot  savoury  food.  They  come  on  so  shortly  after  the  introduction  of  tlie  alcohol, 
V  (tf  the  food,  <sr  of  the  wann  drink  into  the  stomach,  that  we  can  hardly  suppose 
thit  there  has  been  time  for  absorption  ;  and  besides,  wo  find  that,  altliough  all 
these  three  things  produce  similar  effects  at  first,  their  action  is  consdeiably 
modified  Better  time  has  been  allowed  for  their  absorption,  and  conveyance  by  the 
Uood  to  the  various  parts  of  the  body, 

let  us  now  examine  the  effect  of  alcohol  on  tJie  stomach  itself  in  moderate 
^BSDtities.  Although  an  inatmment  has  been  recently  devised  by  which  the 
intericnr  of  the  stomach  can  be  seen,  it  is  still  extremely  difficult  to  use,  and  previous 
te  its  invention  it  was  impossible  to  see  wliat  wan  going  on  in  tlie  interior  of  the 
riwutch,  except  under  exceptional  circumKtances.  A  number  of  years  ago, 
^uvever,  a  Canadian  hunter,  named  Alexis  St.  Martin,  met  with  an  accident  by  a 
<^>>^  of  shot  entering  his  sido  and  penetrating  his  stomach  -,  the  wound  healed, 
wthe  stomach  was  adherent  to  tho  side,  and  an  oj>eiiin^  leiimined  tlirough  which 
OK  could  look  in,  and  see  what  was  going  on  in  it.  A  similar  condition  was  ofter- 
*vdB  established  in  dogs  by  Bernard  and  Blondlot,  and  by  means  of  oliscn'ations 
>*de  in  this  way  the  effect  of  various  conditions  on  the  womach  has  l>e<m  a.scer- 
^^BeA.    On  looking  into  the  empty  stomach,  the  mucous  membrane  which  lines  it 
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u  seen  to  be  moderft»ly  pale  and  diy.  It  h&a  a.  somewU&t  Telvety  look,  and  uode 
tbr.  microscope  the  velvety  pits  is  seen  to  consist  of  nniusroitB  minute  tubes,  standit^ 
close  to  tmdi  oUier.  and  tUlt-d  with  ct^lU,  which  aucrute  tho  gaairic  juice.  It  la  I 
thtit  juice  that  Hie  digestive  power  ot*  the  stomach  is  dua  It  doos  not  disM^v 
aU  kinds  ot  fnod,  but  only  prot*>idK,  tliD  BULrch(>s  &nd  iaia  being  diwolvt^  by  th 
secretions  from  the  other  jurts  of  the  intestinal  caoil  When  the  maooos  m«si 
hnuK*  of  the  stomach  is  slightly  Mtimulated  by  toucIun;|  it  with  u  featlier  or  a  glai 
rod,  or  by  the  introduction  of  food,  ita  vessela  dilate,  ita  colour  at  ouce  becomes  < 
a  rosy-red,  and  the  gastric  juice  whiolt  is  to  diaaolvo  the  food  is  rapidly  aeocetei 
arid  stAuda  in  beads  on  the  surfaces  These  soon  coalraoe,  and  run  in  little  stream 
along  the  membrane. 

This  is  the  eflect  of  a  ali^^fat  stimulua  oo  a  healthy  stomach,  but  when  th 
atimalu3  ta  too  powerful  the  naull  ia  quite  di^rent  If  the  rod  be*  rubbed  to 
hard  over  the  interior  of  the  stomach,  the  ressels  which  hod  become  dihited  by  tb 
jg;entle  stroking  contract,  tlie  mucous  membrane  becomos  polo,  the  aecretiun  c 
goatric  juice  Is  arrested,  and  a  ropy  mucus  is  secreted  instead  ;  if  tbe  irrttjtTmn  )■ 
pushed  still  furthnr,  signs  of  nausea  appear,  nnd  vomiting  may  oocor. 

"Diese  are  the  cflects  of  ovr>r-irntatton  on  tbe  stomuoh  previously  hecUtliv  ;  uu 
in  order  to  understand  thoroughly  the  ellect  of  alcohol,  we  uiui^t  consider  ttuit  tin 
atomachs  of  those  who  take  it  are  not  always  healthy,  llie  persons  may  be  woa 
Olid  debilitated ;  thtm  their  stomachs  will  share  in  the  feebleness  of  the  boJj 
generatly.  In  those  stooiachia  whii.-h  are  l>e|ow  inu*,  a  stronger  stimulus  thou  usoi 
may  be  uecesaory  to  pnxluce  a  healthy  secretioa  In  uliicrs  the  stomach  may  be  alrcwif 
irritable^  and  the  stimulus  wliich  in  a  healthy  stomach  would  be  only  sofficieut  I 
omw  a  proper  secretion  of  gnatric  juice  may  produce  on  the  irritated  muoon 
iBMRbmte  the  same  eflfiHrta  as  an  overstiuiulux  on  a  healthy  one,  leadinft  to  i 
aocmtioa  of  muL-us,  nanseu,  ur  vomitlnj^.  The  secretion  of  gastric  juioe  by  ihi 
walls  of  the  stomach  Is  only  Uie  lirst  part  of  the  proccos  of  digestion  in  it  Ii 
tlie  mouth  the  food  is  broken  doi\'n  by  mastication,  and  in  mixed  with  aolhrn 
thiit  both  rouders  it  tiiore  easy  to  swallow,  and  partly  changes  tlie  atorch  tal 
sugar.  This  is  rtwlily  olwcr%ed  by  simply  chewing  a  piece  of  dry  bread  for  i 
Itttle  while,  when  it  will  be  found  to  aciiuire  quite  a  sweet  taste.  When  the  feo 
is  iwallowed  and  reaches  the  stomach,  it  acts  as  a  gentle  stimulos  to  the  f^ostri 
mucous  raeml^rane,  and  eansea  a  secretion  of  gastric  juiee  in  tbe  way  just  deacribw 
Thij  juice  diasoWes  the  albtuninous  matters,  such  as  meat,  Gah,  t>ggB,  cheese^  and  t| 
sUbuminous  constituents  of  milk ;  and  it  renders  more  soluble  the  gt^tatinoi 
aobctancea  containe<I  in  sinew.  It  does  not  ilissolve  tlu-  stordiy  parte  uf  our  foot 
but  the  digestion  of  t}iese  continues  to  l>e  carried  on  in  tlie  stomach  by  iJto  aoUv 
,  swallowed  with  tliem.  Tbe  solvent  principle  of  the  gastrin  juice  is  |>epaine,  a  lut 
'stance  which  is  insoluble  in  alcohol,  and  can  be  ppBotpitate<l  from  gastric  juioe  t^ 
mixing  it  with  alcohol  It  only  acts  in.  aolation ;  and  gastric  juioe  mixed  with  mac 
alcohol  has  no  digestive  power.  Kven  when  tbe  quantitv  of  alcohol  is  iusuffiadi 
to  precipitAt*.'  the  pppsine,  it  seriously  impairs  its  digentive  propertiea  We  iw 
.Tfadily  see.  then,  that  n  Urge  quaotity  of  alcohol  will  be  ven*  detrimental  indrvtl  I 
digestion,  although  a  small  quantity  may  be  innocuous,  or  even  beusticiaL     WIm 
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the  quDtity  ii  nnmU,  ao  as  not  to  ovei>excite  the  stomach,  it  will  induce  healthy 
vcntion  of  gastric  jaioe,  and  will  also  stimulate  the  movements  of  the  stomach, 
vliidi  tend  to  mix  up  the  food  with  the  gastric  juice,  and  thus  aid  digestion.  Its 
ffleet  Dpon  the  morementB  of  the  stomach  is  not  unfrequentlj  evidenced  by  its  ten- 
dencj  to  cause  tlie  expolnon  of  any  gas  which  may  be  present  in  the  stomach  when 
ititteken. 

Ib  persona  below  par,  the  addition  of  a  little  alcohol  to  the  food  may 
be  of  adTmntage ;  and  Paul  showed  his  wisdom  in  recommending  Timothy  to  take 
w  longer  water,  bat  a  little  wine  **  for  his  stomach's  sake,  and  his  often  infirmities." 
A  condition  of  this  sort  is  sometimes  met  with  in  petBons  who  are  otherwise  perfectly 
heiUhy,  bat  who  are  depressed  by  town  life  and  hard  work.  During  their  holiday 
t%  feel  perfectly  strong  and  have  no  need  of  alcohol ;  but  when  they  return  to 
Ivd  vwk  in  town,  they  find  thnr  strength  flagging,  although  they  do  not  notice 
■tf  dnngemenfe  of  their  digestion.  Their  appetite  may  1>e  smaller,  but  such  food 
II  thej  take  i^ipears  to  be  perfectly  well  assimilated  ;  they  do  not  appear  to  suffer 
ban  dyq>q«a,  and  the  diminution  of  strength  is  the  only  thing  they  notice. 
floBMtimes,  in  consequence  of  this,  they  go  on  trying  the  experiment  of  living  with- 
OBt  alodioUc  stimulants  for  months  tc^^ether,  but  are  forced  by  increased  weakness 
to  have  recoune  to  them  again.  They  then  find  that  a  very  small  quantity  of  wine 
or  beer  taken  with  tiieir  food  is  sufficient  to  bring  them  up  to  par,  and  enable  them 
to  go  comfortably  on  with  their  work.  In  one  case  described  to  me  by  Dr. 
Hitehell  Bruce,  »  gentleman  found  that  he  invariably  suffered  from  diarrhoea  unless 
bs  took  some  aloofaol  with  his  food.  A  little  brandy-and-water,  however,  taken 
vith  his  meals  invariably  stopped  it  In  all  pmhability,  the  explanation  of  this 
occnreooe  is  that  food  alone  did  not  sufficiently  stimulate  the  secretion  of  gastric 
jvioe;  digestion  in  tiie  stomach  was  therefore  slowly  carried  on,  and  either  the 
■ndigested  food  itself,  or  the  products  of  its  decomposition  passing  out  from  the 
itoittdi  into  the  intestine,  caused  irritation  and  diarrhcea.  The  alcohol,  stimu- 
liting  the  secretion  of  gastric  juice,  quickened  iligestion,  and  thus  restored  the 
bnlthy  condition.  In  the  old  and  feeble,  alcohol  taken  with  moals  may  in 
moderation  be  very  useful,  and  may  sometimes  be  so  also  in  men  otherwise  healthy 
ud  strong,  but  who  are  exhausted  by  over- work  and  fatigue. 

Bat  in  excess  alcohol  is  doubly  injurious  at  meal-times.  By  causing  over-irrita- 
tioD  of  the  mucous  membrane  it  diminishes  thf>  secretion  of  healthy  gastric  juice, 
■Bd  causes  the  secretion  of  mucus,  which,  instead  of  aiding,  interferes  with 
^Bitun.  Besides  this,  the  alcohol  itself  interferes  with  the  action  of  the  gastric 
j^ice.  So  much,  indeed,  is  digestion  retarded  that  I  remember  on  one  occasion  seciiif; 
*  Dku  suffering  from  ddirium  tremens  vomit  undigeste<l  matters  which  he  toM  me 
*<R  Uie  remnants  of  a  dinner  he  had  had  four  days  previously. 

We  will  now  pass  on  to  consider  the  effect  of  alcohol  upon  the  circulation  and 
"ovoBS  system.  We  have  already  mentioned  that  a  quantity  of  stronf^  nlcoliol 
''•Uowed  at  once  will  depress  the  heart,  and  produce  shock  or  collapse,  in  uiucli  tlie 
•"W  way  as  a  violent  Wow  in  the  epigastrium.  Small  quantities,  on  the  other  liiiiid, 
"•ixiiilate  the  heart,  increase  the  circulation,  give  a  sensation  of  comfort  and 
'''Qigth,  and  may  enable  the  person,  for  the  time  being,  to  do  more  work,  bodily 
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it  aaen  to  be  moderately  pale  and  dry.  It  has  a  somewhat  velvety  look,  and  under 
the  miorascope  Uie  velvety  pilu  is  sei>n  tu  consist  oi  uuiueroiw  miiiut«  tubes,  stMuiing 
close  to  each  other,  eavi  tilled  with  vvUh,  whicli  aocrote  the  gastric  juioa  It  is  to 
this  juioe  that  the  digestive  power  ot'  the  Htomach  ia  dua  It  does  not  diaBolv« 
ail  kinUtt  of  food,  but  only  prot^ids,  the-  starches  and  fats  being  dissolvtHl  bjr  tba 
aecretiooa  from  the  other  \\avta  of  the  iutaitiiii&l  caual.  Wh<:a  the  iDUcuua  mem* 
brane  of  the  stomach  is  isti;>ht1y  stimulul^-d  by  t<)uohing  it  Mritb  a  feather  or  a  glan 
rvd,  or  by  the  introduction  of  foodt  its  resfleU  dilatit,  itx  colour  at  onoe  beotmMB  of 
a  rosy-red,  and  the  gastric  juice  whieli  is  to  diasolve  the  food  is  rapidly  secreted* 
and  stands  in  beads  oa  the  surface.  These  soon  cooleuce,  and  run  in  Uttlu  streams 
along  the  membrane. 

This  ia  the  effect  of  a  slight  stimulus  on  a  healthy  tttomacli,  but  whcu  the 
stimulus  is  too  powerful  the  result  is  quite  ditfereiit  If  the  rod  b<>  rubbed  too 
hard  over  the  interior  of  the  stomach,  tito  veeaets  which  had  become  diUted  bj  the 
gentle  stroking  contract,  the  mucous  membrane  becomes  pale,  the  secretioa  of 
gastric  juice  is  arrested,  and  a  t^py  mucus  is  aecretisd  instead  ;  if  the  Lrrit&tiou  be 
pushed  still  "furtber,  sigus  of  nausea  appear,  and  vomitiiig  may  occor. 

Tfaeae  are  the  effects  of  over-irritation  ou  the  stomiich  previously  healthy  ;  bat 
in  order  to  understand  thoroughly  the  effect  of  aleoho),  we  must  consider  that  the 
stomachs  of  those  who  take  it  are  not  always  healthy.  The  peraoni  may  be  weak 
and  debilitated ;  then  tiiuir  stomachs  will  tiharu  in  the  feebleness  of  the  body 
generally.  In  those  stomachs  whioh  are  below  gior,  a  stronger  stimulus  tlian  usual 
may  be  necessary  to  prodtiee  a  healtliy  secretioiL  In  others  the  stomach  may  \>v  aln'^y 
irritable,  and  the  stimulus  which  in  a  healthy  stomach  wouht  l)e  only  sufficient  to 
cmnae  a  proper  secretion  of  gastric  juioe  may  produce  on  the  irritated  muoons 
membrane  the  same  effects  as  an  over-stiumlus  on  a  healthy  one,  leading  to  a 
secretion  of  mucus,  imtiseu,  or  vomiting.  Tlte  secretion  of  gastric  juioe  by  the 
walls  of  the  stomach  is  only  the  tirst  part  of  the  prr>u(i8H  of  digestion  in  it.  In 
the  mouth  tbe  food  is  broken  down  by  mastication,  and  is  mixed  with  saliva ; 
this  both  renders  it  more  easy  to  swallow,  and  ]>artly  changes  the  starch  into 
sugar.  This  is  r^^udily  observed  by  simply  chewing  a  piece  of  dry  bread  for  a 
little  while,  when  it  will  be  found  to  acquire  quite  a  sweet  taste.  When  the  food 
is  swallowed  and  reaches  the  stomach,  it  acts  as  a  gentle  stimulus  to  the  gutac 
mucous  membrane,  and  causes  a  secretion  c^  gastric  juice  in  tbe  way  just  described. 
This  juice  dtseolves  the  albuminous  matters,  such  ss  meat,  tish,  eggs,  cheese,  and  the 
albuminous  constituents  of  milk ;  and  it  renders  more  soluble  the  gelatinous 
substances  contained  in  sinew.  It  does  not  dissolve  the  starchy  parte  of  our  food* 
but  the  digestion  of  tbe^e  continues  to  be  carried  on  in  the  stomach  by  the  ssJiv* 
swallowed  with  them.  The  solvent  principle  of  tbe  gastrie  jui(»  ih  itepsine^  a  sub* 
stance  which  is  insoluble  in  alcohol,  and  can  l>e  precipitated  from  gastric  juioe  by 
mixing  it  with  alcohol  It  only  acts  in  solution ;  and  gastric  juice  mixed  with  much 
alcohol  has  no  digestive  power.  Even  when  tlie  quantity  of  alcohol  is  insuQicietii 
to  precipitate  the  pepsine,  it  seriously  impaira  it«  digestive  properties.  We  can 
nadily  see,  then,  that  »  large  quantity  of  alcohol  will  Ito  very  detrimental  indeed  to 
although  a  small  quantity  may  be  innocuous,  or  even  bfineficial.     W. 
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ttie  quAntity  in  small,  so  as  not  to  ovef--«xoit«  tho  stoniacli,  it  will  induce  healthy 
ncretion  of  gastria  juice,  and  will  also  BtiiuiilRte  tliP  movements  of  the  Btomoch, 
which  tend  to  mix  up  the  food  with  tho  guutric  juice,  and  thus  aid  digeKtion.  Itn 
effect  upon  the  movements  of  tho  stoiuavh  is  nut  uiifnM|uently  evidenced  hy  its  ten- 
dency to  cause  the  expulsion  of  any  gns  which  may  t>e  prcwut  in  the  stomAck  when 
it  IB  taken. 

la  penoiu  below  par,  the  addition  of  ft  Uttle  alcohol  to  the  food  may 
be  of  advantage;  and  Paul  showed  his  wisdom  in  recommending  Timothy  to  take 
■0  ionger  vatcr,  but  a  little  wine  "  for  hiR  stomach's  sake,  anti  his  often  infirmities." 
Aectnditionof  this  nort  is  sometimes  met  with  in  persona  who  are  otherwise  perfectly 
hetltliy,  but  vho  are  depressed  by  town  life  and  hard  work.  During  their  Iioliday 
Umv  feel  perfectly  strong,  and  liave  uo  need  of  aloohol ;  but  when  they  return  to 
Iwtl  work  in  town,  they  find  their  streni^h  flagi^ing,  although  they  do  not  notice 
ay  (kfangement  of  their  digeHtion.  Their  appetite  may  be  sumller,  but  such  food 
••tliey  take  appears  to  he  perfectly  well  aasimilate*! ;  they  do  not  appear  to  suffer 
frao  dyspepsia,  and  the  diminution  of  strength  is  the  only  thing  they  notice. 
Someiimea,  in  cousei^ueiice  of  this,  they  go  on  trying  tlie  experiment  of  living  with- 
nialooliolic  stimulants  for  months  together,  hut  are  forced  Viy  increased  weakness 
<0lim  ntoourm  to  them  again.  They  then  find  that  a  ver\-  Rmnll  quantity  of  wine 
or  Iner  taken  with  tlieir  food  is  sufticient  to  bring  them  up  to  par,  and  enable  them 
«•  90  comfortably  on  with  tlieir  work.  In  one  cawj  descrilied  to  me  by  Dr. 
Milcboll  Bfuco,  a  gentleman  found  that  he  invnrialily  suffered  from  dtan-hiea  unless 
'«  look  some  aloohol  with  Iiis  fcxxL  A  little  brandy-and-water,  however,  taken 
»itli  hij  meals  invariably  stoppcil  it  In  all  pmhiihility,  the  explanation  of  this 
"crarrcnce  is  tliat  food  alone  diil  not  BulHciently  stimulate  the  secretion  of  gastric 
/nk»;  digestion  in  the  stomach  was  thrrefore  slowly  carried  on,  and  either  the 
■udi^BsCed  food  itaelf,  or  the  products  of  its  decomposition  passing  out  from  the 
Moonch  into  the  inteHline^  caused  irritation  and  diaiThoDa.  The  alcohol,  stiniu- 
Uting  the  secretion  of  gastric  juice-,  quickened  digestion,  and  thus  restored  the 
ia&lthy  condition.  In  the  old  and  feeble,  alcohol  taken  with  mcaht  may  in 
oodflntion  be  verv  useful,  and  may  sometimes  be  so  kIko  in  men  otherwise  healthy 
■ad  itrong,  but  who  arc  exhausted  hy  over-work  and  fatigue. 

But  in  exoesB  alcohol  is  doul>ly  injurious  at  meal-times.  By  causing  orer-irrita- 
tien  of  the  mucotu  membrane  it  diminishpa  thi*  secretion  of  healthy  gastric  juice, 
ud  causes  the  Mcretton  of  mucus,  which,  instead  of  aiding,  interferes  with 
diprtion,  BenideA  this,  the  aIco}ioI  itself  int^i-feres  witli  the  action  of  the  gastric 
joiea  80  much,  indeed,  is  digestion  n'tarde<l  that  1  remember  on  one  oecnsion  seeing 
*  "Mtn  suffering  from  dtiirium-  tremens  vomit  undigesteil  matters  which  he  told  me 
'we  tho  reimiar.ts  of  a  dinner  he  liad  hod  four  days  previously. 

We  will  now  [»8s  on  to  consider  the  ♦■fioct  of  alcohol  ujion  the  circulatioii  and 
oenroua  rfsteto.  We  have  alreaily  mentioned  that  a  quantity  of  strong  alcohol 
™rikw*d  at  once  will  depress  the  heart,  and  prodnci>  shook  or  eoUnpse.  in  much  the 
^Qtvar  aa  a  violent  blow  in  LJie  epl.^'Oi^triimi.  Small  quantities,  on  tho  otliei*  hfttid, 
ithnaUtQ  the  hcArt,  increaao  the  eirculation,  ^vo  a  sensation  of  comfnrt  and 
<Aniigth,  and  may  enable  tho  person,  for  the  time  being,  to  do  more  work,  bodily 
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or  mental ;  but  then  effects  are  modified  )>y  the  action  of  the  aloohol  after  H  liU 
been  ahitarlMsd.  It  lias  already  been  said  that  all  the  powers  of  \hc  body  aro  main- 
toiued  by  processes  of  couibusUun.  Long  ago  it  was  supftoscd  by  roiuo  that  tho 
stouadi  was  tho  furnace  of  the  body ;  others,  again,  supposed  it  to  be  tiio  liver ; 
othens  again,  the  longs.  Now  we  know  that  combustion  takcA  place  in  all  parts  of 
tlit^  body.  This  combustion  cannot  occur  without  iho  i>reiieace  of  oxygen,  and  the 
oxygen  of  the  air  cannot  reach  the  remote  parts  of  the  body  directly.  It  is,  howerer, 
carried  to  them  by  the  blood,  which  takes  up  oxyj!;cu  in  the  InngB,  and,  carrying  it  to 
tho  various  pitrts  of  the  body,  gives  it  ot}'  reiidity  to  the  tinsuea  Riuz,  SchmiMebeig 
:uid  others  have  sho'wn  that  one  of  tlie  (^^ticts  of  alcohol  is  to  It^asen  this  oxygen- 
carrying  [Kiwer  of  tlio  blcx>d,  and  thus  to  interfere  with  the  combastion  which  UksB 
place  in  tlie  various  parts  of  the  healthy  body,  and  Is  so  necessary  to  the  mainleuanoe 
of  their  functions.  AVlicu  the  qimntity  of  alcohol  is  small,  tliis  effect  will  be  but 
slight,  und  may  bo  much  more  than  compensaU-d  by  the  jncn^a«-d  circulation  of 
blood  which  alcohol  causes ;  but  when  tho  pro[K>rtiDn  of  alcohol  in  tlie  blood  cornea 
to  be  oonsidentble,  tlie  importance  of  this  action  is  greatly  increased,  and  it  mmj 
cause  veTy  marked  results  indeed  :  e.g.^  when  alcohol  is  taken  frequently  for  a  length 
of  time,  as  in  chronic  dt-uukards.  In  thcso  persons  the  impaired  combustion  may 
load  tfr  tho  accumulation  of  fat,  resulting  in  oliesity,  or  to  the  pirtial  convorsion  of 
other  tissues  of  the  body,  such  as  the  muscles,  into  fat  This  produces  weakness,  and 
as  tlio  hoart  becomes  affected  in  common  with  other  moades,  the  circulation  fails  awl 
life  is  shortened.  As  the  alcohol  floni's  with  the  blood  from  the  vessels  nnd  is  carried 
by  them  to  the  nervo  centres  which  govern  them,  tho  vessels  on  the  surface  of  the 
body  dilute,  and  tho  warm  blood  rushes  freely  through,  producing  a  comfortable  glow. 
This  effect  may  be  often  observed  very  plainly  by  looking  at  the  hands  beforo  and 
after  alcohol  has  Iteen  taken.  The  skin  which  was  at  firat  pale,  mottled,  or  even  bluish 
from  cold,  becomes,  as  the  ^-essels  dilate,  of  a  clear  rosy  red.  Tliis  colour  is  anifotd^^fl 
distributed,  showiug  that  all  tlic  minute  capillary  vessels  have  bcoomo  enlnrj^  ;  alPV 
the  veins  which  were  before  small,  dark,  and  contracted,  become  full,  large,  and  palo 
blue,  showing  that  the  blood  is  now  circulating  fn^ly  through  them,  and  instaftd  of  ' 
being  very  dark  has  become  much  lighter  in  colour,  or,  in  other  words,  more  artoial. 
The  wnnn  blood  coursing  freely  Uirougb  tho  skin  gives  a  sensation  of  warmth,  for 
it  is  through  the  skin  thnt  we  arc  conscious  of  heat  or  cold,  and  the  temperature  in 
other  parts  of  the  body  may  be  very  high,  and  yet  we  axw  unconscions  of  it  if  tlw 
skin  is  cold.  Thus  it  has  l>e*m  found  llwt  the  temperature  of  tho  interior  of  the  ' 
body  luM  beon  very  many  degrees  above  tho  normal  in  cases  of  cholera  where  tliv  ' 
patient  was  apparently  icy  cold,  and  if  we  put  a  thcrroometor  in  tho  mouth  of  »•! 
person  sulTering  from  an  ague  fit,  we  will  find  it  indicate  fever-heat,  although  tiw 
jntient  is  shivering  from  cold  and  crouching  over  tho  fire  in  tlio  vain  effort  to  wnnn  ' 
hiuiBclf.  Tlic  cutaneous  vaswjs  of  the  skin  having  contracted,  they  prevent  the  hot 
blood  from  tlie  interior  of  his  body  from  circulating  through  the  sldn,  and  so  wi>  i 
aeo  him  pinched,  pale,  and  shivering.  But  so  aoon  us  this  spasm  rehucee  and  tlie 
fevered  btootl  ngmn  circulstM  through  the  skin  its  high  tempemture  is  at  oncvt  par- 
vuivud  by  the  cutAnraus  nei^'cs,  and  the  patient  passes  suddenly  from  a  fi-elit^  of 
exMBsivc  cold  to  oue  of  exoeasi\-e  heat     Nov,  the  power  of  the  Teasels  et  the  ddn 
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oQUtract  is  ooe  of  voiy  great  iinportouce  ui  iv}{aTd  to  tiiu  rvgalatioii  of  tlio  uiiimuJ 
bc>l>  lu  socalltid  cotil-blood&d  aiiimalci,  uucli  as  iiiiii,  ami  •hit  >U,  »iid  rcptilcfi.  Uio 
tBupermUira  of  the  body  varieit  witli  Uiat  of  the  Kurroumiing  medium,  air  or  wsior, 
invliicli  tbe  creature  lives.  But  in  wanii<1>looded  aiuinals — birds  aiul  luaminnlfl-^ 
^  ieu|i«:mture  of  tlkt^  body  rviiiciiis  n«LrIy  cQiistaut,  whether  that  of  tlic  external 
w£am  be  high  or  low.  The  nui^^o  of  IcnijK-rutura  iii  vrUiuh  the  vital  functiuijs 
cm  be  carried  on  in  warm-blooded  animals  is  very  limited ;  at  a  few  ile^'es  below 
tli9  Doncal  they  completely  ceasu,  and  a  rise  of  a  frw  d^^es  above  will  cAns«  tUear 
fXRuanent  amsst  aud  thu  speedy  death  of  the  animal.  Heat  is  constantly  genonitatl 
ui  the  body  by  the  couibuiitiun  goin^  on  in  it,  but  its  amount  would  Iki  too  small 
to  main  fain  the  projier  temperature  in  cold  countries  unless  there  wore  some 
tMcknisia  in  the  body  to  prevent  its  lieing  readily  ^veii  oS  from  the  surface.  In 
tiKinuatiieH,  where  the  external  tempt^raturtt  ^&  hi^lun-  than  tliat  of  tlie  body,  an 
^RUfeiueat  is  requisite,  on  tbe  contrary,  to  le^^sen  the  heat  of  the  body.  The  skin 
ii  tbe  ^paratus  thrauj^  which  the  rej^lation  is  prmluced  in  both  lustancua.  When 
tlieuriscold,  the  vessels  of  the  iikiu  contract  and  prevent  the  blowl  from  cirou- 
Ittin^  readily  through  it.  The  skin  irova.  wbicb  thi;  Itlood  ih  driven  by  the  oontrac- 
wo  of  the  vessels  becomt*  jwiltt  and  oold.  When  the  contraction  is  so  great  as  to 
■lop  the  flow  of  blood  through  them  entirely,  a  bluish  colour  is  pcrceivod,  because 
tttbiood  in  the  vessels  has  become  so  venous  as  to  acquire  a  black  colour,  which, 
"■Bviag  through  tlie  skin,  gives  to  it  a  bluish  or  livid  nppf^arance.  The  Akin  and 
RJtultr  tissue  below  it  are  bod  conductorH  of  heat ;  and  the  rest  d  the  body  is  thim 
P*tilccted  from  cooling  by  tlie  akin  and  subcutaneous  tissue,  in  much  tlie  same  way 
ut  teapot  is  prevented  from  cooling  by  a  cosy.  The  blood  which  circulates  in 
«>e  protected  partx  retains  its  high  temperature,  and  thus  the  vital  processes  are 
^^  bterforud  with.  In  wsrm-blooded  auimalH,  budt  uti  porpoises  or  wliales,  tlie  skin 
*imI  cellular  tissue  alone  would  U;  iuMilIici^ut  to  protect  tho  vital  orgunH  from  tho 
«Kteiiud  colli,  for  this  in  the  case  of  wholes  in  the  Arctio  Ocean  is  sometimes  most 
tiitelise.  But  in  them  the  protective  p>wer  of  the  >tkin  and  subcntanmus  tissue  ix 
J7B*tiy  increased  by  the  doiioiit  in  the  cellular  tissue  of  an  enormous  layer  of  fat. 
vhieb  is  a  very  bad  comluclor.  Were  it  not  for  tUis,  the  cold,  fmssiiiK  throu^di  tlic 
would  quickly  chill  Uto  mubolcs,  bo  tliut  tliry  would  no  lonji^or  respond  to  the 
.  of  tho  will.  This  effect  was  Been  in  tlie  cliampton  Kwiniincr  Johnson,  who 
Bpted  to  cross  the  Channel,  but  who  ha<l  to  be  lifted  into  the  boat  perfectly 
BrlesH  and  unable  to  rai.'ie  a  hmb  U.'forc  he  hnd  mlvanced  mnny  miles.  The  same 
thing  would  almotst  oui-tainly  have  ha|>peti(>d  to  Capt,  Webb  hod  he  notf  in  addition 
to  the  oil  whicli  he  rubWd  on  his  skin  externally,  possesse*!  a  f»ir  amount  of  kuIk 
cntanecniB  fat,  which  protoctod  hLs  muscles  fmm  tJie  chilling  ettcct  of  the  external 
oold 

So  lon^  RS  the  vessels  of  tlieskiti,  subcutai^t^ous  tissue  and  its  fat,  art-  contracted. 
Uieloaaof  heat  from  the  surface;  of  the  body  is  to  n  great  extent  prevented.  But 
wjwn  tbe  outaneouA  vessels  dilate,  the  warm  blood  from  the  interior  rushes  freely 
through  them,  the  akin  itself  becomes  very  warm,  tind  if  tho  external  air  bo  cold 
this  warmth  is  rapidly  abstracted.  When  the  air  is  very  dry  its  conducting  power 
is  snallf  uud  so  it  docs  not  chill  tite  skin  much,  excepting  when  in  motion.     Con- 
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eoqueuti)'  the  skin  can  be  exposed  to  air  50*  below  zero  without  a  fwling  of  great 
disoonifort  if  ilio  uir  be  perfectly  still  ;  but  if  the  air  be  in  motion,  heat  i«  rapidly 
absti'actcd  at  this  low  t<.?mpcraturu.  If  the  air  )m!  inoiiit  it  ooailucts  away  b«at  much 
more  rapidly,  and  excessive  ooM  may  be  fott  wfaeu  the  thonuomotcr  indicates  only 
u  few  dojjreee  below  tho  freexing-point 

When  thf>  air  ix  bat  thn  vivtM^a  of  the  akin  dilate  and  the  blood  flows  freely 
through  them.  If  the  external  temperature  be  higher  than  that  of  the  body,  ar  it 
W  in  the  Tropics,  this  arraugomcnt  would  tend,  instead  of  lowering,  to  raise  the 
Animal  hc»t>  and  thus  to  cause  death;  but  this  effect  is  prevented  by  the  occurrenee 
of  sweating.  Under  the  influenot'  of  lu^t  the  sweat  glands  ]K)ur  fortli  au  abundant 
tieoretion  by  which  thn  skin  is  kept  conAt&ntly  moist,  and  abundant  evaporatioo 
takes  plao&  Now,  the  quantity  of  heat  required  to  produce  eva|M>ration  is  vezj 
great,  the  heat  beuig  converted  in  the  pruceea  into  the  mechanical  work  of  changing 
the  vraLer  from  a  liquid  into  a  gaseous  form.  It  takes  lire  and  a  half  times  as  mnch 
heat  to  convert  lioiling  waU^r  into  steam  ae  it  docs  to  raise  the  water  fiiam  the 
temptTruture  of  freezing  to  that  of  boiling.  The  immense  loss  of  heat  by  the 
evaporation  of  perspiration  thns  keeps  the  lK>dilr  temperaturs  normal,  nven  wli«n  tiie 
external  heat  ia  cxcutuivc.  In  negroes  the  evaporation  cools  down  the  Hkin  so  much 
tltat  it  bus  been  oltserved  on  the  West  Coast  of  Africa  that  when  in  hmlth  their 
akin  ia  as  oold  as  marble  while  streaming  with  perspiration,  and  that  heat  o{  the 
nkin  is  in  them  always  a  sign  of  fever.*  Sir  Chiirles  Blag^lent  also  found  that  in  ■ 
room  the  air  of  wliich  had  a  temperature  of  11)8^  Fahr.,  his  side  felt  cold  like  a 
corpse  to  the  touch. 

The  skin  in  thus  one  of  the  great  regulators  of  temfwrature.  To  recupitnlat« 
shortly  :  external  cold  makes  ita  %-cBBeU  contract,  and  confines  the  warm  blood  to  the 
interior  of  the  body  ;  extenml  heat  mokes  it«  vceaeU  dilate  and  the  sweet  glands 
act,  and  thus  tl»e  body  ik  cooled  by  evaporation.  Tlic  seuRation  of  heat  and  cold 
is  chiofiy  perceived  in  tlio  skin,  and  our  subjective  sensations  are  r^ulatcd  by  IM 
toniperoture  mther  than  by  those  of  other  organs.  We  may  now  nnde-Tstand  how  it 
iH  that  in  tx)ld  climates  men  take  alcohol  to  make  them  warm,  and  in  hot  climates 
to  cool  them.  The  effect  of  alcohol  is  to  cauiic  dilatation  of  the  vessels  of  tlie  akin, 
and  thus  to  allow  the  warm  blood  from  tho  interior  of  the  Imdy  to  circulate  fively 
ovor  the  nir&oe.  The  oonsequonco  of  this  is  a  pleasant  glow  of  warmth.  This 
dilatation,  of  course,  allows  opixtrtunity  for  more  rapid  loss  of  heat,  but  if  ^H 
external  temperature  is  not  very  low  tJiis  Iom  may  be  of  no  very  great  iniportaaA|[ 
and  the  individual  may  enjoy  a  temporary  pleasure  without  any  bad  effects,  Boi 
in  extreme  cold,  as  lor  example  in  the  Arctic  regions,  or  even  in  tJiis  conntry  >f 
tho  eatpoeurc  iu  to  be  prolonged,  the  owe  will  1«  very  different  Sir  Joseph 
Kayrer  tells  rao  tliat  on  one  ocoi-sion  whilu  deer  stalking  he  offered  the  keeper 
some  spirits  from  his  dosk,  but  his  offer  wo.^  refu.sed  on  the  ground  that  the 
^Kj  was  too  oold.  Previous  experience  luul  shown  the  keeper  that  although  the 
temporary  effect  might  be  pleasant,  the  after  effects  during  prolonged  exposure  were 
diasgreeabte. 

'  a.  nmiat    ".Toon>»l  of  Sdtiwc,*"  Ootolw,  15S2,  p.  02a 
t  BimUr'a  "  L«t4«n  on  Kktnnl  Msctc" 
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Hm  BXperienofl  -of  the  lumbaren  in  the  forasts  of  OanAtU  hju  Uiugfat  tham  the 

w&e  thing.     Daring  the  inten»  oold  of  a  Canadian  winter  ihoM  men  an  Bngaged 

in  Uiittg  trees,  which  are  oftenrardbi  dragged  over  the  snuw  to  the  ooaRst  river. 

^f  ve  then  made  iitto  rafta  and  floated  down  Iho  currcui  to  chA  birge  lowns  iii 

the  eaning  efning.     Theso  men  are  fond  of  spirita,  and  wbrn  th>^  reach  the  towon 

Uk  ipriiig  gvnerallj  gire  way  to  intoxication  ;  bat  during  tho  winter  tht-y  are  ilrict 

They  know  the  danger  of  indulgence,  and  knowing  abo  tho  strength  of 

teoipution,  they  rofusc  to  have  KpiriU  in  the  camp;  and  if  a  k<^  of  whiaky  happeuK 

to  iad  its  my  there  thm*  will  dclilwrutply  dcwtroy  it,  lost  they  should  ho  l«d,  in 

it«fi{  their  resolution,  to  indulge  in  tlie  luxury  to  their  o«>-n  injury.       Dr.  Milncr 

'othergiU  tails  me  that  a  |iarty  of  Americani  orosiiiig  the  Bivrra  Nevada  enounped 

^  u  exposed  plioe  above  (he  miow-Hne  before  going  to  aleep.      At  night  H>me  of 

tAk«m  took  DO  ipihta  at  all,  and  they  lay  down  cold  and  nuioimble ;  some  of  tb«n 

'iook  •  moderate  fjuimtity,  which  aligfatly  warmed  and  cheoTKl  tbom  for  the  tina ; 

■oxneof  them  took  a  quantity,  and  they  lay  down  fooling  very  warm.      But  next 

'KMaming  thoee  who  had  taken  nDSfiirita  got  np  quite  well,  Uioae  who  had  uken  a 

UttJe  roae  cold  and  wretched,  while  those  who  had  taken  a  <{tiantity  slept  the  sleep 

*>f  death.     In  those  who  had  not  interfenxl  with  the  healthy  rrgulutitui  of  their 

^^mperatnre  by  taking  alcohol  tho  skin  was  chilled,  but  the  tempemtiirfi  of  tho 

'^ttart  and  vital  organs  was  inainlaincid,  and  beyond  temporary   discnmfort  they 

'''Bveivad  no  harm  &uin  the  exporare.     ThoiM^  who  took  a  Kintill  quiuititT  of  spiritii, 

^'id  thus  dilated  tiieir  cutanepus  tosscIm  in  ipiUi  of  tlie  extunud  culd.  warmed  their 

*lcin  and  felt  comfortable ;  bat  it  was  at  the  expense  of  the  general  body  heat,  and 

*^>  they  paid  by  eubsequeot  discoEnfort  for  their  temporary  pleasure.      Those  who 

*^^d  t^ta  a  large  qoanti^  oontinued  to  warm  the  smfscv  for  iomo  hours  at  tiio 

^^iCDse  of  their  vital  organs.     At  each  mund  the  hlooil  returned  to  the  heart 

^oUer  and  colder,  until  tlie  pulses  cessed  and  the  unfortunate  j>eopIe  aere  fftwen  to 

^««lh.    Tho  experimoe  of  all  Arctic  travellurs  tells  the  same  story — that  indulgence 

^*\  sleohol  ix  almost  ceiHain  death  when  the  external  cold  is  grmt. 

Under  certain  drcumstanon^  however,  alcohol  is  usefnl  in  oounteraoting  the 

^fleets  of    oxpOBure,     The  expohuon  of    the  blood  from  the  vessels  of  tho  skin 

03r  exposure  to  coUI  increases  the  quantity  in  tho  interior  of  tJie  body,  and  may 

^^ccsBOoallj  tend  to  produoe  oongestioa,  or  lead  to  inilamniation  of  intmul  organa 

^er  examplo  :  a  luly  was  travelling  in  Scotland  one  oold  day  un  iho  outside  of  a  ooaoh, 

*«d,  ss  the  Burikce  became  colder  and  colder  from  exposure,  she  began  to  suffer  in- 

*'«ni»I  pain.     Her  husband  wisely  gare  her  a  glass  of  brandy,  which  at  once  removed 

^lupun.     Here  tho  dangi^r  wue  troni  internal  oongssttcm,  and  this  had  to  be  bohwoed 

•glnat   the  efl^t  of  rxpoeuro.      But  alUiough   from  tho   atmospheric-  conditions 

"^^^h  have  already  been  alluded  to  tho  subjective  feeling  of  oold  wnh  considerable, 

*^  external  tempontare  was  not  extnanely  low,  and  tlie  surface  was  protected  by 

'^*ina  dothing ;    the  chief  danger  here  lay  not  in  too  rapid  a  Io<m  nf  hcitt  from 

I        ^  lurfsoer   but   from  llio   oocnrrcmce  of  intemal  oongvetion,   and   tlvr^foro,  as 

l^k      fin  iQeceaifal   result  proved,   tlic   use  of  alcohol   was  right   and   praprr.     Also, 

^^B    ^  the  Bxpomire  to  oold  is  over,  the  cutaneous  vessels  are  sometimes  long  in 

^^F    >UuiD|,  even  atter  the  person  has  oome  into  a  warm  rbom.     The  conseqnenoe 
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of  this  is  tliat  tlic  ext«nuil  wannth  Iins  little  ufTect  opon  the  gentrml  tcmpCTnttuv  of 
tho  bocly,  or  oven  upon  the  dopiwr  lnyers  of  th^  skin,  und  thus  tji«  fierson  cow«», 
cold  and  Rhiv<»ring,  oror  thi*  tir«,  nr  turriH  round  and  round  in  front  of  it,  in  the 
rain  ntt<!mi]t  to  wjirm  hiiuttclf.  It'  a  glast  of  Hpirits  lie  now  swiUlowod,  and 
eepecially  ii  it  1"?  mixed  with  hot  wrUt,  it  nipidly  causes  the  vcBsels  of  the  &Hn 
to  (tiUte,  the  blood  circulating  ovrr  tho  Rurfooo  is  wiinn(>(l  by  the  external  hfiftt. 
it  ratunut  winn  from  tlw  skin  to  the  heart,  and  soon  a  comfortable  glow  gnccoeds 
the  preWous  chUh  Not  only  is  comfort  thus  nflbided.  but  the  distribution  of  the 
blood  being'  onoo  more  equalixed  iMitwwin  the  surface  and  the  interior,  the  daiis'-'"  W 
internal  eonj^cslton  is  diminished.  In  many  cases  simple  hut  water  and  sugar, 
tlavoureil  with  a  little  gingor  or  lemon,  a  cup  of  warm  milk  or  tea,  or  of  coffeA,  is 
tiufficieut  to  produce  a  similar  elfect ;  bat  th*tir  action  is  not  quite  so  strong  as  that 
of  hot  water  and  spirits,  inasmuch  as  the  alcohol  has  a  Hpecial  power  of  dilating 
cutaneous  vessels  agiurt  from  the  hot  water  with  which  it  may  be  mixcvl.  While, 
therefore,  ttie  nthpr  warm  drinks  arc  useful  in  slighter  cases  of  chill,  spirita  and 
water  are  more  likely  to  be  efficaciooR  when  the  chill  is  severe. 

fn  hot  climates  the  etfect  of  spirits  is  to  diLitp  the  cutnneons  vessels  in  the  waj 
just  mentiom^d,  and  the  flow  of  blood  to  the  surface  1x-iiig  accompanied  by  increased 
secretion  of  the  sweat  glands,  the  loss  of  heat  by  evaporation  is  augmented,  and 
thus  the  person  feels  cooler  instead  of  hotter. 

We  must  now  consider  the  elTect  of  alcohol  on  other  parts  of  the  nervous 
system  tlian  those  which  regulnlu  the  vcn^eU.  One  of  the  tirst  etlects  is,  as 
we  have  said,  dilatation  of  the  vossbIs  a:td  accelerittion  of  the  circnhition. 
Tike  increased  supply  of  blood  to  the  brain  and  spinal  cord  may  augment  their 
functional  actinty,  rendering  thought  more  easy  and  action  more  ready,  with- 
out any  altj>ration  in  the  charaeter  or  precision  of  either.  But  when  the 
quantity  of  alcohol  is  larger  the  nerve  centres  of  thought  and  action  are  them- 
selves aflected  by  it.  It  is  iwmiblc  that  the  function  of  the  various  {lorts  of 
tlie  brnin  is  somewhat  increased  by  the  direct  action  of  the  alcuhol  upon  them 
when  it  is  carried  to  Hiern  by  the  blotxl,  and  that  this  increase  in  aiiart  from  the 
groater  supply  of  hlood  which  they  obt'iin  from  the  fr^er  circuUtion;  but  such 
an  inoreose,  if  it  exists  at  all,  is  in  all  probability  both  slight  and  temporary,  and  Is 
luoceeded  by  weakened  power,  aud  finally  by  |NiralyRis.  To  Uic  increased  mental 
and  physical  powers  due  to  the  quickened  circulation,  Kucceeds  a  stiige  which  one  might 
at  tirat  sight  htdieve  to  be  one  of  incn^aited  |Kiwpr,  but  which  a  mom  carefnl 
examiuatiou  will  show  to  be  ono  of  diminislied  mental  power.  To  the  stamnlant 
action  nuoceeds  th4  narcotic,  although  it  is  difficult  to  draw  an  exact  Hna 
demarcation  betwoon  the  twa  The  action  of  a.  narcotic  is  to  lessen  the 
of  the  relatioiiKliip  lictwcen  the  organism  and  its  environment,  and  tlie  delii 
its  power  of  adjustment  to  extanal  cii-cumstancos.  In  consequence  of  tliis 
the  ntitmiuts  which  the  individual  usimtly  pnta  upon  himself,  out  of  ooi 
tion  for  his  aorroundiiigs,  gradually  disappear,  and  the  &c)Uties  of  his  mind 
let  loose  are  like  a  fly-wheel  from  which  a  break  has  been  rfrmoved.  Tlie  individual 
figures  more  lat^aly  to  himself ;  he  beeomra  more,  and  hU  surroundings  become  lew 
important  to   him.     His  touguu  runs  more  freely,  his  imagination  becomes  mora 
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lirelj,  and  ideas  seem  to  succeed  one  another  with  increased  rapidity.  His  emotions 
beetHne  more  easily  excited,  and  manifest  themseWes  more  plainly  than  usual, 
u  sjmpathy,  affection,  or  pugnacity.  All  th(»e  appearancns  of  incroasud  mental 
ptmr  may  be  explained,  and  probably  correctly,  on  thn  8U)>position  that  the 
iujlieit  &culty  of  all — ^riz.,  the  power  of  solf-restraint — is  weakened  by  alcohoL 

Tlie  old  proverb,  in  vino  Veritas,  shows  that  under  the  influonco  of  wine  men  for- 
get their  caution,  and  their  power  of  self-restraint  being  impaired,  they  let  out  the 
tterett  which  they  ought  carefully  to  hare  preserved.     From  one  faculty  to  another 
^  puttlysis  gradually  proceeds,  and  the  ozder  in  which  this  takes  place,  although  it 
varies  to  a  certain  extent  with  tJie  individual,  and  also  with  the  variety  of  alcoholic 
drink  empl(^ed,  may  generally  be  said  to  be  in  tiie*inverso  order  of  their  devclop- 
i&enb     The  new-bom  infant  has  but  few  of  the  powers  possessed  in  manhood  ;  its 
beirt  beats  and  its  lungs  breaUie,  and  it  can  make  irregular  movements ;  but  it  has 
Qd  power  of   receiving  exact  impreenons,  or  of  using  its  limla  for  definite  in- 
tended acts.     The  more  complicated  the   actions  which  tiic  different  parts  of  the 
body  have  to  perform  the  loi^r  are  they  in  being  acquired,  and  the  child  is  first 
Able  to  move  its  body,  which  in  adult  life  performs  no  complicated  actions  ^  afler- 
^vds  its  arms;  and  lastly  the  fingers,  which  finally  acquire  great  delicacy  and 
pndsion  of  movement     Hiis  is  well  expressed  by  Tennyson  in  Uie  "  Princess," 
^ere  ha  describes  tjie  movements  of  a  child  lying  on  the  ground  and  seeing  ita 
nutlKr  approach.     Mo^-ed  with  delight  it  began 

"  A  blind  and  babbling  laughter,  and  to  danco 
Its  body,  and  reach  ita  falling  iimocont  arms 
And  losy  lingoriog  flngera." 

Its  excitement,  as  Herbert  Spencer  puts  it,   flooded   along  tlie   nerve   channels 

'Which  afforded  the  easiest   passage,  and  while  at  that  early  age  tlH<  nerves  con- 

i^iected  with  the  body  were  already  complete,  tlie   nerve   centres  for  the   fingers 

^ere  stall  undeveloped.     In  some  people,  e>'en  up  to  old  age  the  nerve  centres  go 

^m  growing,  for  some  persons  are  able  even  in  old  ago  not  only  to  acijuire  ucw  ideas, 

fattt  new  expressions,  new  languages,  and  even  new  and  unaccustomcnl  movements  of 

the  fingers.     Now,  these  acquirements  are  the  external  indications  of  ult^rations  and 

<tf  new  development  going  on  in  the  nerve  centres.     It  is  only  in  very  exceptional 

usiuioes  that  we  find  this  power  retained  in  old  age ;  in  most  people  it  is  very 

Qnch  diminished  after  middle  age,  and  is  most  active  in  childhood  and  youth.     We 

^n  that  it  is  usually  very  difficult  for  any  one  to  acquire  in  later  life  the  complex 

''lUTements  of  those  fingers,  for  example,  which  are  required  to  play  the  'violin,  tho 

^te>^  centres  being  then  little  capable  of  undergoing  the   necessary-  modifications 

^hidi  would  have  occurred  comparatively  easily  in  youth.       It   is  not   only   the 

"erre  centres  which  are  most  readily  modified  in  early  age,  the  whole  being  is  more 

*«ly  acted  on  by  external  influences  until  after  n  certain  time,  when  the   face  and 

^nre  acquire  a  definite  character,  or  l>ecome,  as  it  is  usually  termed,  "set"     In 

Itching  the  development  of  faculties  in  children,  wo  see  that  one  of  tho  first 

P"*™  acquired  is  that  of    laughter.      They  learn  to  understand  the  meaning  of 

*°nla  before  tiiey  can  speak.     Some  children  learn  to  speak  before  they  can  w*-" 
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oCbers,  again,  v&lk  before  ther  can  spMk.  But  ia  *Q  uf  Uwm  the  povent  of 
coarideiatMO  and  of  self-nstniiit  an  of  late  dvniopaent,  ami  tbc^  as  wo  haK- 
■f»  MBong  tbe  tint  to  W  afluatad  faj  akobol,  i^iich  tJiiu  tends  to  roduoe  ibr 
■dak  Bore  and  noiv  to  the  state  of  a  duU.  Tba  nervwa  cbauimls  which  bavr 
been,  so  to  apeak,  graTsn  by  cdooatioti  beeosM  one  hf  one  ubUterat«d  lu  the  ardor 
of  their  derelopnient,  and  the  Derroos  cneigf,  which  ix^t  to  have  been  distributoi 
Ofer  them  all,  nms  only  thnra^  the  ddw  and  iiai{^(>r  <'hanTn'ln  Seil-restraint  aiu) 
ooaaidaation  hang  leawned  or  deMrojed,  fmncy  is  set  free  and  expreaaion  U 
«Mhf^*p»^,  so  that  we  aee  in  adults  under  the  inducDce  of  alcohol  Uie  eanie  fertife 
hnaginirinn  and  eaqr  chatter  that  we  get  in  the  chihL  Wo  notice  also  thr 
■ane  teaieocf  to  readr  eKcitement  and  dis{klay  of  the  emotions :  to  laugh,  to  cc;, 
to  atng;  to  fight  la  aone  diildren  tlw  power  of  spseah  is  long  in  being  acquired, 
■ad  thejr  are  unable  to  express  their  ideas  and  facKngs  in  words,  althuagh  it  is  quite 
erident  from  their  actions  that  their  muntal  Eaculu«a  are  in  no  way  deficient. 
Othen^  mpun,  mot\uire  the  power  of  speech  very  sooo.  Just  as  we  tind  diSerenoca  in 
the  rradinrifii  with  which  speech  is  aoquired,  so  we  find  diffarmoes  in  the  rapidity 
wiA  which  it  is  lost  under  the  action  of  alcohoL  In  aouw  people  the  power  of 
oxpnanon  is  diioinisbud  before  the  mental  £aculti«s  are  much  affected,  and  the 
sariirst  indication  that  they^  haTe  taken  more  tM.T4iol  tluui  is  good  for  them  ia 
affonled  >iy  the  difficulty  of  artaenlatjoo.  In  others,  a^ain,  tliis  difficulty  docs  not 
set  in  until  the  ideas  are  eo  oonfuaed  as  to  be  unwertby  of  expruBion. 

In  diildrai  we  notice  difierenoes  in  the  comparative  readiness  with  which  tite 
powers  of  walking  and  of  speech  are  aoqutrpd,  and  this  also  can  bo  oUseni-ed  under 
the  action  cf  akcdioL  Some  people  appear  perfectly  sober  »s  long  as  tliey  an 
Btting,  but  when  they  arise  tiiey  are  unablo  to  walk  steadily.  Others,  again,  ar« 
able  to  walk  perfectly  well  when  they  are  so  stupid  as  not  to  know  what  tbey  are 
MWOtk 

l^is  ia  osoally  expraned  by  saying  that  "  one  man  gets  drunk  in  his  hejad,  and 
Sfkother  in  his  legs."  This  phrase  cxpre— as,  the  condition  distinctly  enough,  but  it 
is  not  quite  correct,  inasmuch  as  the  two  greatest  nerve  ocutros  which  ■loobol 
■AeCs  are  both  sitnsted  in  the  head— viz.,  the  cerebrum,  which  is  the  organ  of 
tlMl^t,  and  ike  eerAtSiuni,  the  nerrn  centrv  which  co-ordinatf>s  the  Tnovemcnts  of 
the  diSerent  muselcB,  or,  in  otlier  words,  makes  them  act  harmoaiously  together  a* 
■a  to  produce  the  muremente  required  to  nwintaiu  the  UJonou  of  the  body,  either 
in  standing  or  walking. 

Tie  tea  of  co-ordination  which  fint  affects  the  muscles  of  the  tongue  or  of  tbs 
le){s  extends  from  them  to  othere.  Those  of  the  eye  no  longer  act  i^igether,  and  so 
double  vision  is  produced.  Indeed,  the  staggering  of  a  drunken  man  is  pmbaUy  dne 
fbr  the  ucst  part  to  erroneous  concuptious  of  the  position  of  surrounding  objecta. 
He  genesmlly  seems  to  have  tbo  idea  that  lie  liimsiilf  is  perfectly  steady,  and  that  all 
bis  troubles  are  due  to  the  morcment  of  thfi  ground  on  which  ho  is  standing,  or  tfas 
hoDses,  treea,  railings,  and  lamp-post  near  which  he  happens  to  be.  But  even  after 
tbs  power  of  oo-ordinate  voluutary  movemcut  is  gone,  we  find  that  redex  action  iriU 
still  cnniinne  in  the  spinal  cord,  and  it  appears  to  be  in  consequenoo  of  this  that  a 
is  at'Ir  to  ride  whcm  he  cannot  walk.      When  fiometlung  is  put  into  one's  Iianda 
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tittfin^  kmn  ft  tandimej  to  clow  npon  it  nnconaoioudy,  the  impTMncm  inad«  vpon 

tbailua  {MMOOg  np  the  sensory  mtnruK  to  thi*  spuuU  cord  eocL  down  aguu  thronj^ 

ll»  Bolor  serves  to  the  moaclee,  wliile  the  brain  hai  little,  if   Mnylhbig,  to  do 

*itit  it.      So  when  a  drunken  in&n  is  pot  upon   a   hone,  the  impreanoD  nuulf* 

^>oii  Uui  ilrin  of  his  thighs  by  the  pmmrB  a^unst  the  aaddlo  is  tnuumtttod  «p 

^  tkv  ^unaJ  oordf  and  rcBvxJy  down  thn  motor  nifrTtn    to    the  mnieltai  of   the 

'<$!.    Tills  luotor  irupulae  oaUM*  tlu*  otusuloi  tu  cuntraot  su  ns  to  reUuu  hini  in  hu 

"EVt,  allhou^  the  upper  port  of  his  bndy  nwy  bo  swaying  hrlplc^y  abcmt      It 

^  bwD  notioed  Lh&t  drunkardB  in  litis  caudition  enjoy  a  nunorkAhlo  immunity 

6^00  the  cooMqaenow  of  ii^juriea.     One  aometiinae  aeea  a  dmukai  uaa  pitcked 

*ioleaUy  fraoi  a  hone,  and  when  Uie  bjnrijuulen  niih  to  the  apot,  expecting  to  find 

^»ha  dead,  they  ore  astonished  to  diaeover  iJut  he  ha*  been  little  injured.     In  hia 

**  Scnmblea  among  the  Iltt;h  Alps,"  Lralio  Stephen  tells  the  st«»7  of  a  guide  wbd^ 

^hile  dntak,  fell  over  a  pr<-ci)iio(^  so  (In'p  tlwt  a  fall  ov«r  it  seemed  almost  certain 

4c«tJt,  ukI  who  yet  Huiitained  little  izi,iury.     Stephen  accordingly  givtsi  hia  readew 

tlu  adrioD  either  not  to  ^1  orar  a  precipico  or  to  get  thoroughly  ilrunk   befbi* 

*Wiii9  so.     I  myH^lf  cmoe  iaw  a  nion  who  had  thmwn  himself  while  drunk  ovrr  the 

Dean  Bridge  to  Edinburglt,  a  hi^l^ht  of  about  300  feet,  on  to  the  rooky  bt^l  of  tbi^ 

t  jsaiu    below.      A  mimr   man  would    probably  have    been    instantly  killed,  but 

tiftitK  indt^'idDal,  though  ho  hod  brokcot  both  of  his  thigh  bones,  qniokly  rvoovcred; 

•nd  1  i«w  him   a  few  weeks  afterward*  hopping  briskly  about  on  cniiofaea,  lA* 

l«9i  being  nearly,  though  not  entirely  wi>ll. 

The  reason  of  this  immunity  probably  i«  that  the  nerve  centm  wlikh 
vvgolate  the  knart  and  vesaels  are  so  much  paralysed  in  the  drunken  roan  as  not 
^o  be  aflbctad  by  the  dwek  of  the  fall,  which  in  a  sober  man  would  have  acted 
*Mi  thion  so  violently  as  to  stop  the  hearty  arrest  the  circulation^  and  oans*5  instant 
4«th. 

The  aloobol  whit^h  is  circulaling  in  the  blood  in  this  oondition  is  ]Mkrtially  Imrtit 

<^  but  a  good  deal  of  it  is  removed   from  the  body   by  thi*  kidneyn,  althoo^ 

Ht^  or  none  ia  excreted  by  tbcm  wben  Hmail  quantities  only  of  alcohol  hav* 

txian  taken.     When  the  exoesa  has  not  been  ton  gn«t  thi>  patient  gradually  rccoTern 

Ins  poweia  aa  the  aleohol  is  eliuiinated,  and  fi^rtuiiiLtoly  in  man  we  do  not  t>fte» 

saws!  with  oasw  of  atiaolate  iKnaoning  by  a  single  indulgence  in  alooholtc  liqaoriL 

%7  giving  it  to  animals  we  are  able  to  see  its  further  effect,  and  wc  find  that  in 

*lwD  the  nerrra  which  kii-p  up  Uic  respiratory  motemeut  become  pnralyso^l,  th» 

"Vait  iLMlf  bocomua  ^-^bler  and  feebler,  both  respimtion  and  rircniation  fito{)S,  and 

"^^  animal  diea.     We  wvt,  then,  lliat  with  the  exo:ipiion  of  the  primary  slimulalion 

^■■ed  by  tta  effect  on  the  ctrcuktian— and  poaaibly  to  a  wry  dight  extant  tndrnl, 

"^  at  all,  on  the  nerve  centres  tbmaelvas — the  action  of  alcohol  is  one  of  progreiaive 

S^^nlyut,  aflivrting  th<>  highest  powers  of  the  mind  firet,  and  reducing  the  man  tint 

^«  tiw  condition  of  a  child,  and  afterwards  not  only  to,  but  even  below  that  of  a 

*  bt«it.  Gtnpa  if  it  should  not  actoally  poison  the  individual  and  kill  lilm  al  the  time, 

^^cenacpisaoes  which  ansae  front  excvM  are  by  no  means  agrr<<<able  ;  tlie  individual 

ffebilly  raoovers  his  powRn  as  the  alcohol  is  eliminated,  but  lie  does  not,  as  a  mlr, 

his  moi 
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18  dry  fuul  bis  tongue  foul,  wliUo  UU  stomach  ia  eveu  more  deeply  afibcUxL  This  wu 
well  aeca  by  Dr.  Beaumont  in  tlio  coj^c  of  iUrxU  i^t.  Atartin,  tho  Caoiuluui  hunto- 
XDim,  to  wJtotn  refei-ence  has  lUready  been  ntodff.  The  inner  oout  o£  the  Rtomacb, 
which  in  its  natiural  and  healtliy  state  was  of  a  light  or  i>alt9  pink  colour,  and  of  a 
soft,  velvet-like  appearance,  on  the  day  after  intoxication  w»a  of  &  darker  red  titan 
natural,  dry,  irritable,  und  its  mucous  coat  abraded  in  5|>ota.  This  condition  is 
nsnolly  accomp:uui;d  with  loss  of  ^|)«tito  nnd  tliir»l,  and  the  disordered  (^mditicci 
of  tho  nerro  centres  learee  l>ehind  an  intense  headache,  which  should  act  as  a 
warning  against  a  rejMitifion  of  the  indulgence.  If  this  warning  is  not  taken,  and 
spirits  are  drank  again  and  again,  ve  find  that  the  symptoms  of  ^parent  distarV 
ance  pass  away  ;  the  person  may  feel  quite  well,  the  nau.sea  is  gone,  tbintt  may  be 
absent  and  the  appetite  may  be  good  ;  to  alt  extemut  ojipearauce  the -contiuuod  uae 
of  spirits  lias  done  away  with  the  evil  effects  of  the  primar}*  indulgeucA ;  but  litis  is 
not  the  case.  Dr.  Beaumont  mentions  that  after  Hi.  Martin  had  been  drinking 
spirits  pretty  freely  for  eight  or  ten  days  hv  complained  of  no  pain,  tthowed  no 
itymptoins  of  general  iiidinpobilion,  said  that  he  felt  well  and  had  a  good  appetite ; 
but  on  looking  into  the  stomach  the  oondition  was  very  far  from  being  healthy ;  its 
miioons  memUmno  was  morbidly  red  and  congested ;  then  vera  small  white  patobss 
of  aphtlte  on  the  surface,  and  the  secretions  were  vitiated  ;  the  surface  vuh  tendv. 
and  blood  seemed  to  exude  from  the  congested  j>artM.  Even  when  the  stomach 
became  sUll  worse,  with  more  extensive  congestion,  and  livid  siwts  on  the  surfaoe, 
hx>m  which  small  drops  of  gruinous  blood  exuded,  larger  and  mora  numerau 
aphthous  patches,  and  the  gastric  juice  ko  mixtril  with  thick  ropy  muoous  and  rofiir 
purulent  matter  slightly  tinged  with  blood  ns  to  resemble  the  discharge  from  tbe 
bowels  in  chronic  dysentery-.  St  Martin  complained  of  hardly  any  s)rmptonks ;  all 
that  was  notioeable  was  a  slight  nnearinass  and  tenderness  at  the  pit  of  the  stamaeh ; 
aoiuo  giddiness,  dimness,  and  yt-llowneas  of  vi-siun  on  stoopin;;  and  rising ;  a  tiiin, 
yellowish-brown  coat  on  tho  tongue,  and  i-atlicr  a  sidlow  appearance  of  the 
oonntenance;  his  pulse  remained  nniform ;  he  rested  normally,  slept  wftll,  and  had 
a  good  appetite.  A  large  quantity  of  alcohol,  as  we  have  seen,  prevented  the  body 
from  U<ing  aflV-cted  by  shock,  and  continuous  indulgence  seems  also  to  rub  the  body 
of  the  power  of  percei%-ing  tho  injury  which  tho  alcohol  is  inflicting  u|ioii  thfi 
stomach  and  other  }>art8  of  tlie  organism.  The  warnings  of  danger  which  pain 
[>ught  to  gi>*e  are  no  longer  perceived,  and  the  individual  pursues  his  deluded 
in  fancied  safety.  This  condition  is  well  descril'ed  in  Proverl>8,  whera  tlie 
warns  those  who  indulge  in  wine  ut  tlie  following  words ;  "  Yea,  thou  shalt  be  as  be 
that  lieth  down  in  the  midst  of  tho  sea,  or  us  he  that  lieth  \x\)on  the  top  of 
They  have  stricken  me,  slialt  thou  say,  and  I  was  not  sick  ;  they  have  beaten 
and  t  felt  it  not  When  shall  I  awake  ?  I  will  seek  it  yot  again."  *  UncousdABS, 
then,  of  his  danger,  &  man  may  go  on  indulging  in  great  excess  ;  but  if  this  is 
carried  on  continually  beyond  a  certain  point,  the  usual  consequences  are  that  tbe 
appetite  buls,  food  is  refused,  the  nutrition  of  tlie  nervous  system  sitflerSf  aad 
delirium  tremens  i-r&idts.  Wlien  in  ohaigc  of  a  hospital  ward  intended  for  tiw 
reception  of  such  cases,  I  found  the  usual  histoty  to  be  that  fotir  days  before  tbs 

*  PravnW  uiii.  34.  £». 
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ihteak  of  the  attack  thv  appetite  failed,  and  cither  food  was  not  taken  at  all  or 
ice  rejocted,  01>stiafito  vountin;^'  U  fitxiueiitly  a  inark^'d  synipuiui  in  tliis 
forming  an  ob«tacle  ta  the  patient's  recovery,  mid  soiueiimcs  Inultng  to 
and  death.  Tho  rousclivi  twcomn  tremulous,  thin  tremor  being  readily 
TOMrkBd  in  the  tongne  when  it  is  protruded.  Tho  jiatient  iit  restlpss  and  sloeps  liadly, 
uul  a  (iifttui'lied  )>y  uiipliaisuiit  ilr^iuns ;  tlicn  in  pUcu  of  ikeiiins  occurring  only 
daro^  fitop,  he  becomes  phigued  by  iiftUuciimtions  when  awake.  At  first  tlie*«e  occur 
a^KQully  at  night,  but  afw-i-wanla  continue  riuring  tlie  day  ;  they  are  nearly  always 
of  »  disa^«eable  kind,  and  are  Kometimt^  perff^ctly  fAarJ*!:].  They  not  imfretjurutly 
take  the  form  of  insecta  or  aniniab,  which  are  ci'awtini;  aronnd  or  over  him  ;  or  he 
strange  pcnsons  or  devils,  who  hatmt  the  room,  hiding  in  comers,  ooncuiding 
Ives  behind  the  curtaiita  of  his  bed,  or  gibbering  and  mocking  him, 
at  him,  or  tormenting  him.  He  liven  in  a  atnto  of  terror,  ami  Tequirr-ii  to 
ally  watched  lest  in  bia  attempts  to  escape  frcim  fiome  fancied  tormentor — 
nuu,  animal,  or  devil — ho  uhotUd  destroy  himself  by  throwing  himftelf  out  of  the 
vindow  if  confined  to  his  room,  or  over  a  badge  if  ho  tdioald  be  walking  oatside. 
Tliii  condition,  aSU^r  lasting  for  three  or  four  days,  passes  off,  the  patient  fulling  asleep 
andawaldng  convaJpscent.  E3at  sometimes,  usprcially  in  tlioie  who  have  already 
'ered  from  repeated  attacks,  a  fatiil  retiult  endues,  the  individoal  falling  into  a  con> 
ion  <^  stupor  from  wliich  ho  cannot  be  awakened,  and  which  gradimlly  increaaos 
il  death  ensneo.  In  other  oaseii  the  paticmt  bccomi*><  worn-out  and  tieath  enanee 
iraa  weakness;  somotimes,  also,  the  {latienta  die  suddenly  without  any  apjmrent 
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When  ejcceeaive  indulgence  in  alcohol  is  frequently  repeated,  doath  may  encme 
from  deliriDin  tremans  aa  just  descrilied  ;  but  even  when  the  excess  w  not  so 
it  as  to  lead  to  this  result,  the  or^fanisation  Itecoiiies  gradually  deteriorated. 
deterioration  may  occur  in  men  who  have  never  shown  symptoms  of  int^xiear 
]  tion — who  hare  drunk  much,  but  may  never  have  l)eon  drunk  in  their  lives. 
■^pu  organx  chiefly  atfiicted  lu^  the  ner\'oufl  system,  the  Ktoniaf>h^  the  liver, 
^^Btl  the  kidnevs ;  otlter  parts  of  tJie  )>Ddy,  however,  am  not  oxi-iiipt,  and  the 
^^■Kmtenance  and  complexion  very  often  tx^tray  the  alcoholic  habit.  Th«>  itupuimient 
^^  combustion  which  alcohol  producox  in  tho  tisBuew  loads  to  the  accumulation 
ol  hit,  and  even  to  tho  conversion  of  tlie  muscnlur  tissues  into  fat ;  the  skin  acquires 
«  atinj  feeling ;  the  cupillaries  of  the  face,  and  especially  of  the  nose,  Lhjcouio 
penaanently  dilated,  giving  to  it  a  rubicund  appearance ;  the  features  lose  thoir 
diaritnea  oif  outline,  and  the  aspect  Ijecoinea  bloated.  The  stomach  suflers  in  the 
way  which  lias  already  been  mentioned  :  a  state  of  chronic  inflammation  ii 
Utdnced,  the  tongn©  becomes  furred,  the  breatli  otTensive,  the  appetite  is  lost,  and 
ihere  w  vomiting^-especially  in  the  mornings.  Inability  to  eat  breakfast,  rinusea, 
»Btl  romiting  after  rising  in  the  morning,  are  often  iudicati%'e  of  aleohnliEm, 
iltliough  they  may  proceed  from  other  diseases  quite  unconnocted  with  it. 
Just  3a  ve  saw  that  itidividuidity  ultert^  tlie  order  in  which  alcohol  affected  the 
iifcreat  pArttt  of  the  nervous  system  during  the  process  of  intoxication,  bo  we  find 
the  oilier  in  which  different  parts  of  the  body  siiflfei-  in  chronic  alcoholism 
with  the  individual ;  in  some  tho  stomach  suiTers,  in  others  the  liver,  in  others 
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the  kidnoj',  and  in  otheni,  again,  the  nerroas  syst^n  \r  most  easily  and  serionsly 
afibctcd  Everything  that  is  taken  into  the  stomach  and  absorbed  from  it  by  the 
blood  must  uecda  pass  through  the  liver  before  it  con  get  into  the  general  blood 
stream  by  which  it  Ib  to  reach  tbu  bmin  and  kidneys.  Wo  naturally  expect  that 
the  liver  would  bo  likely  to  suffer  from  any  ii-ritant  taken  into  the  stomach  and 
readily  abftorlxKl  like  aJcohol,  and  thin  lA  the  caw*.  Prom  the  nflect  nf  the  alcoiiol 
tliu  liver  is  apt  to  bocomo  lai^r  and  its  structure  loaded  with  fat,  wliile  thfs  con- 
nective tisaiiu  which  holds  together  the  accreting  cells  which  compose  the  main  part  <A 
ita  bulk  aUo  iucrcase».  By-and-bye,  the  fat  booocues  absorbed,  tiiu  connccti%-e  ttsioe 
encroaclte*  more  and  more  ou  the  secreting  structure  an<i  also  on  tlie  blood-veasdn, 
the  liver  bcoomee  small  and  hard,  the  flow  of  blood  throughout  from  the  stomadi 
and  intestines  is  impeded,  fluid  consequently  accumulates  in  the  abdominal  cavi^, 
and  dropey  ia  the  result.  Sometimes  this  occun  in  men  whose  nervous  Bjstein, 
stomach,  and  kidney's  appear  to  have  sufiei-ed  but  little  ;  their  faculties  remaining 
unimpairciJ,  their  appetite  being  good — or  at  least  fiair ;  and  the  dropsy  being  limited 
to  the  abdomen.  In  others,  again,  thn  kiditeys  Eufler  more,  and  then  the  dropsy 
extends  to  the  whole  body,  and  not  nnfrequently  the  patient  dies  from  stupor  or 
convulsions,  duu  to  the  accumulation  witliin  the  body  of  the  waste  products  wUdl 
hit)  diacused  kidneys  are  unable  to  cliiuinate.  In  others,  eg<^in>  the  ner^'ooa  flvstem 
sufiers  most :  the  will  may  be  impaired,  and  the  individual  become  vacillating ;  the 
mora)  sense  is  diminished,  and  the  distinction  between  right  and  wrong,  betwm 
truth  and  Ealsi-Jiood,  is  liss  ch-arly  perceived  ;  the  jiower  of  self-n-straint  gradually 
disappears,  and  although  the  individual  may  show  great  compunction  fen'  hU 
£ailings,  be  is  unable  to  resist  temptation,  and  yields  to  it  as  often  as  it  presents 
itaelC  Ho  may  appear  to  cherish  kindly  and  loving  feelings  towards  his  family  and 
neighbours,  bat  these  are  ohio6y  subjectivo,  and  do  not  lead  to  definite  action ;  for 
although  he  may  see  that  he  is  causing  them  the  mont  intense  misprinn  by  his 
conduct,  he  continues  his  coarse,  while  he  may  at  the  same  time  loudly  bewail  its 
oonso'jucnccs ;  again  and  again  ho  may  take  the  pledge,  and  again  and  again 
be  breaks  it;  his  wilt  has  been  destroyed  by  the  poison,  and  ho  is  now  liolplese  to 
resist,  Tlie  roco\x*ries  from  a  condition  of  oonfinned  drunkenness  are  few.  but  they 
do  oocnr.  One  case — which  the  unfortunate  suH'ercr  has  himself  dcacribod — was 
that  of  the  Rev.  J.  Vino  Hall,  better  known  as  the  author  of  a  little  book  called 
"The  Sinner's  Friend."  His  description  of  his  condition  and  cure  will  well  repay 
peruflai 

TuK  Causes  op  brTEMPKBAMCR. 

The  causes  which  lead  to  intemperance  are  various,  although,  as  we  have  naA, 
the  reason  why  men  drink  is  to  obtain  pleasure  or  to  avoid  pain.  Some  drink  tn 
order  to  stupefy  tliemsclvcs,  and  tlius  destroy  the  effect  of  surrounding  external 
circumstances.  Thus  wo  find  the  advice  given  Jn  the  Book  of  Proverbs :  **  Give 
strong  drink  unto  him  that  is  rnady  to  perish  ;  ami  wine  unto  those  that  be  of  heavy 
hearts ;  let  him  drink  and  forget  his  [lovt^y,  attd  remember  his  misery  no  mortL* 
The  effect  of  alcohol,  no  douitt,  is  to  give  the  individual  temporary  pleasure  and 
jEorgetfutnesB  of  sorrow  ;  but  it  is  a  plc&snm  dearly  purchased,  as  in  most 


itsimpljr  incroUM  tho  misery  aft^^rwards,  and  hiirriot  him  along  the  roul  to  rain. 
Th*  taste  for  aloohnl  may  sometiiuee  \te  acquirwl  Uy  it«  Iwing  at  firet  taken  not  to 
obtain  tenipormty  relief  from  great  aorrow  and  misery,  but  simply  to  count«r- 
icfc  the  efiect  oE  petty  worry  or  irritatioo.  One  of  the  circumstances  which  may 
tMii]  to  lead  to  this  IK  bad  cookery.  A  savoury  meal  is  much  mom  dijL^-stible  than 
an  tiwaroory  one.  We  have  already  semi  that  while  gtmtle  stimulation  of  the 
•toinach  aids  digestion  very  much,  over-irritation  arrests  digestion  and  prwluces 
vDiuiliiig.  Now,  Uie  Elomach  can  bo  afiectnd  not  only  by  Hubstancett  introdtioed  into 
it,  bat  also  by  mental  couditiona  It  is  well  known  that  bad  news  destroys  tha 
appetite;  and  grief  or  diaappointMl  lovo  oaufuw  more  or  h«s  rapid  emaciation,  and 
lur  nduce  the  strength  of  the  person  so  much  as  to  render  him  liable  to  attaekn 
of  lonu:  disease* — for  example,  such  a:i  consumption.  A  disgusting  odour  will  not 
oo^  destroy  the  api>etite,  but  cause  nausoa  and  vomiting  ;  itud  on  Bonio  {wrsons  oE 
a  highly  nervous  temperament  badly -onnkHi  food  han  a  similar  action.  Sometlnios, 
loo,  if  a  meal,  though  good  in  itself,  is  limited  simply  to  meat  and  potaloea,  a 
ieding  not  of  hunger,  hat  a  want  of  something  else  is  perceived  after  it  is  over ; 
thii  fooling  is  not  caused  by  insufBcieucy  of  food,  but  is  rather  a  cmving  for  some- 
Uiing  to  stimulate  the  digestive  secretions.  The  chief  reason  why  savoury  and 
wvO^oooked  food  is  more  digestibte  than  unsavoury  food  is  that  its  pleasant  nmell 
toA  taste  exeita  the  digestive  secretiona  This  is  |>opularly  expressed  by  saying 
iliai  acnnething  niw  **  is  enough  to  make  one's  mouth  water."  Tlut  fn<e  m^retion 
of  sfelira  caoaes  the  starchy  \>axis  of  our  food  to  lie  quickly  digested,  both  in  the 
tiwith  and  stomach ;  but  this  is  not  ull.  When  it  nnichee  the  stomach  it 
KimoUtes  the  secrotiun  of  gastric  juices  and  the  gastric  juico,  wheu  it  passes 
'^1  ef  the  stoiuach,  stimulates  the  secretionn  in  the  inteittines  below.  Thus,  by 
'iif-  mtrodnction  of  the  savoury  food,  the  digestivo  secretions  of  the  intestinal 
'^Ufti  are  stimulated  ono  after  another;  digestion  occurs  rapidly,  and  the  strength 
^  the  body  is  amply  maintained.  Badly-oookod  and  diKa}(reeable  food,  on  the 
cmtnry,  even  if  it  does  not  cause  nauitCA,  hns  no  such  stimulating  ofTcct  on 
tlv  lecretkms :  the  process  of  digestion  proceeds  slowly,  and  time  may  be  allowed 
fer  thnormal  fermentation  of  tho  food  to  take  place,  witli  the  result  of  pro- 
<ftaiig  acidity,  flatulence,  and  intestinal  disturbance.  It  Is  very  inifuriuuatc  Uiat 
tbp  wims  of  many  artisans  know  little  or  nothing  of  cookery,  and  although  the 
foml  which  they  use  may  be  expensive  and  good  in  itself,  the  di.<sh)>H  they  fiprve  up 
io  tbfir  boRlAnds  are  by  no  means  appetising.  When,  in  addition  to  this,  it 
^■■M^  to  be  washing-dny,  and  the  odour  of  soajvsudii  pervades  the  liouse,  when 
*i*Wftni.  disturbed  in  tlieir  play,  arc  crying  around  the  room,  and  the  wife  herself, 
tiRd  and  worried,  is  perhaps  not  in  the  beat  of  tempers,  the  eonditions  for  a  man's 
^gBMion  are  very  far  from  btfing  favourable.  It  is  no  wonder,  then,  if  ho  should 
et  ont  and  try  and  get  a  meal  at  a  public-house,  or,  at  any  mte,  should  try  to 
Wvn  the  effect  of  the  worry  by  a  glass  of  upirita  at  tho  nearest  tap.  Kvea  when 
>*>  neal  is  ample  in  itself  a  seniiQ  of  want  is  somotimes  felt,  if  it  consists  of  only 
Wat  with  jjoiatoey  or  bread,  and  a  cranng  is  felt  for  something  savoury  or 
'timiilftting.  This  craving  for  stamnlanL'^  in  removed  by  a  glass  of  beer  or  of  wine, 
W  the  Same  effect  is  also  produced  by  other  savoury  substanoeB  containing  no 
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alt-oliuL  uVil  tlial  is  wiuitixl  secDJS  to  be  a  stimulus  to  the  Gocrotious,  and  a  Ultlo 
suit  put  ui>oii  tho  tongue  will  ofT.'Ct  tho  purpotw ;  still  bolter,  perbapti,  is  dritd 
fruit,  a  few  raisins  nr  a  tig,  n  sweet  puUding,  or  a  piece  of  good  cheese — all  hmre  a 
similAT  action.  It  is  not  without  reaaoti  that  people  have  fallen  into  the  plan  of 
taking  puddings  or  stewed  fruits  at  the  end  uf  dinner,  and  lioiahing  up  wiili 
cheese  or  deasort 

It  is  )>y  no  moans  n6ce86ar}r  to  have  all  of  these,  but  one  or  other  is  oertaiiiljr  of 
ailvaiitagt)  in  aiding  digestion.  When  the  in<ial  is  very  large  wo  hnd  that  people 
are  accustomed  to  give  a  still  further  stimnlus  to  their  digestive  powers  by  taldng 
a  small  ^lajis  of  brandy  or  curaijoa  at  its  termination  ;  but  the  wise  man  will  not 
ovurlood  liis  stomadi  so  much  us  to  nxjuirc  the  ulcohollo  stimulant  to  aid  hb ' 
digestion  ;  and  the  remedy  for  its  requirement  in  the  artisan  is  a  Wtter  diffiisioa  of 
a  knowledge  of  cookery,  and  the  use  of  puddings,  8t«wed  fniita  (such  as  Ainorictta 
tinned  peaches  and  ^ricot«),  misins,  fig»,  or  cheese  to  conclude  a  meal 

In  atoiuc  dyspc-|xiiu,  wherii  the  digtjstion  is  slow  and  fw-bie,  us  in 
debilitated  by  town  life  and  overwork,  a  little  brandy  or  whisky  and  water, 
or  beer,  may  Iw  nocesiiary  or  advisable  at  meals ;  but  it  is  of  very  great  importMMS 
that,  where  this  is  prescribed  by  a  medical  man,  he  slwuld  say  definitely  how 
much  wine  or  spirita  he  inti'nds  the  patient  to  take,  and  for  buw  long  a 
tune  it  is  to  bo  continued.  For  his  own  sake  it  is  advisable  liiat  he  should 
write  it  down  and  even  keep  a  copy  of  it,  for  it  frequently  liappons  that 
patients  who  havo  a  liking  for  alcohol  shelter  themselves  from  the  remonstrnnoes  of 
friends  by  saying  lliat  they  ai-o  taking  it  by  the  doctor's  oniers.  The  medical 
attendaitt  thinks  perliaps  that  they  are  taking  a  singlti  glass  of  sherry  at  dinaer, 
while  they  are  taking  it  not  merely  with  meals,  but  between  meals  to  the  extfmt 
perhaps  of  a  bottle  of  sherry  a  day.  Nor  is  it  always  suflicient  for  a  medical  mau 
to  limit  exactly  the  quantity  of  alcohol  to  be  taken  by  the  patient,  booansa  under 
one  pretext  or  another  this  may  be  cxcdcdod.  A  good  instonee  of  this  is  the  stocy 
of  the  old  Scotch  farmer  who  was  ordrred  by  his  doctor  to  take  two  fluid  onnces  of 
whisky  in  the  course  of  the  day.  Tliis  would  seem  previse  enough,  l>ut  unluckily 
A  iluid  ounce  consists  of  eight  fluid  dmchms  and  the  word  di-oehm  hiM  two  meaa- 
ings.  To  the  apothecary,  a  ilram  or  drachm  meai»  the  one^ighth  part  of  a  fluid 
ounce,  or  about  a  teaspoonfiil  ;  but  a  dram  to  the  ordinary  Scotchman  is  equivaJeab 
to  a  nip,  which  may  be  a  full  gluMS.  The  farmer,  not  knowing  wlmt  a  fluid  ounce 
was,  wtiitvd  until  his  son  came  home  from  school,  ami  on  Icaniing  that  it  contained 
eight  (broms,  whs  greatly  delighted,  and  said  tliat  the  doctor  understood  liiB< 
cose.  Uo  had  always  had  eight  drams  a  day.  and  ho  always  want«-cl  eight  aQora 
The  consequence  «'as  that,  instead  of  reducing  the  allowance  of  spirit  from  eigbfc 
glauM,  each  holding  about  two  oonces,  to  one  glass,  thia  unlucky  pmcriplian 
increased  it  to  sixteen. 

The  necessity  for  limitation  as  to  tioiu  is  shown  by  the  case  of  a  lady 
friends  thought  she  took  more  stimulant  tlion  was  goo<l  for  her,  but  Ehe  proi 
that  she  was  taking  it  under  medical  adricr.     To  strengthen  Iter  position,  slie  tokt 
tlieiu  thut  she  Itod  the  pn»cription  ;  but  when  her  friends,  whu  wen:  still  incred 
.■eked  to  see  it,  they  ibuid  it  waa  twenty  yoont  old.     On  Ihoir  atddiig  the 
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'liMber  Ab  itail  amtimiwl  (o  take  die  othiir  remedies  tlie  preaoription  ocmtainodt 
WpMiaictt£»ve  vay.  onH  ilw  cried,  **  Do  you  think  [  aid  s  fooH" 

Tht  graatast  quutcity  of  alcoliol  wliich  »  he«liby  man  can  takn  in  tmrntj-foar  houn 

"itltnrt  ixgnrjr  hu  boea  cstimawH  by  ParkvH,  our  hijjfaivt  authority  on  Uiis  lubjwlt 

^  tvo  dtticl  oimocs,  or  imther  1«»  than  Bn  ordinonr  iihnrry-glaBiAiL     This  cuitw 

Pmttt  to  about  four  |^uw«  at  port,  or  five  gUmm  of  Nherry,  nuwloini,  or  uuuvula,  or 

'Hin  ludf  a  bottle  to  a  Ijottle  of  cUrvt,  bargumly,  bouk.  utoMllc,  or  lIiingnriAn  wina, 

u  nut  bo  niiMmberod  that  thU  ii  tha  extrmno  limit,  and  that  il  1^  no  means 

Ulmm  that  bocaaM  a  man  may  take  this  quantity  vritbout  iMng  the  worae^  be  will 

^  the  batter  for  taking  it. 

The  qnestiou  ia  niro  to  arisa,  whether  it  ia  advisable  to  uut  off  aloohoUc  tiqnora 
«mirely  fnHn  poreona  who  have  bmit  aocoatonted  to  take  them  freely,  and  who 
iv«  at  len^  bogmning  to  miifr  from  the  degeneration  cnued  by  Hivm.  The 
«(iinion  wliick  my  own  obeorvataottfl  have  led  me  to  form  on  Ihia  point  is,  that 
if  the  degenerative  prooosses  havo  not  gone  fiir,  and  there  seema  reaaon  to  believe 
that  the  organa,  thoiujb  buginning  to  auffer,  are  ntill  fiilriy  hoolthy,  it  nuty  bo 
•drMiblc  to  cnt  off  HtimuUnu  aitogeliwr.  Bat  this  is  not  the  uaae  whf*rw  tlie 
Hf^gMiaiBtifiii  has  gone  fiu*.  When  syniptoma  of  dmpsy  nppaar,  or  where  the 
hovt  ii  beooming  feeble,  or  the  norvous  oystom  niarfcctllv  degraertttodr  fn  persons 
*iw  have  been  aoonstonied  to  take  oloohnl  for  a  long  «eri<w  of  yeata,  the  sudden 
ACid  eotupletn  withftrawnl  nf  what  is  to  thnm,  not  only  a  stimulna,  hot  in,  from 
long  habit,  to  a  grt»t  extrut,  u  food,  ia  likely  to  he  uiJuriuuH.  If  thny  have 
Ubdalged  in  it  to  a  great  exoees,  let  it  bo  diminished,  bnt  not  entirely  with- 
<lr»wn. 

Aa  we  hiLve  seen,  alcohol  diminiiih««  thn  power  of  appreciating  the  relatlonahlpa 

<>f  tlie  organism  to  external  conditinos,  and  it,  thns  pnabltsi  pt>opto  to  got  t«nipoi-ary 

*^tBef  from  the  doprewion  which  imfortiinalo  circunistaiicw  prvjducc*.     Povvrty  and 

^^antf  shamr  and  misery,  nmdcr  lift'  unoudurahle  to  aomo  unfortnnat*^  and  their  only 

t^vaouroe  ia  drtnk.     Tn  aome  the  abame  and  tnianry  are  to  grr«t  as  to  ho  unbearable, 

*xid  they  are  amnetiniot  rendered  greater  by  rcmoras^  and  by  a  com]]ariBon  of  present 

dnpubtkn  with  a  reapectt»I  and  happy  former  life,  oven  althnu^h  the  organiaai  t«  not 

^wpftawd  by  hunger  or  cold.     In  others,  cold  and  want  tncnnsc  still  fiirtliw  the 

4upiewinn  prvdoeed  liy  other  miflemblo  surround ings  ;  and  Avrn  in  the  case  of  the 

■nhUfOf  whom  wt>  havn  it]«rk«-M,  uniuUidied  appetite  intcnxitics  thn  disturbing  eUect 

^onU  worries.     All  Uioao  ronditiona  tend  to  create  a  diwiru  for  alcohol,  for,  an  we 

^w  slrmdy  mimtinnuii,  aloohol  not  only  Ichkus  the  [wwer  of  the  organism  to  iwrw-ire 

^  eMtdition  of  QXtenml  oirromslAncM,  1)iit  the  oonditinn  of  Internal  organs  ;  tlitts 

ill  Akxb  St  Martin  the  greatly  dcmnginl  rancUtiun  of  the  stomaoh,  which  after  a 

(■^  iruiolgrncn  in  alcohol  would  proliably  have  caosad  loes  of  appetite  and  hcad- 

•Afliwan  nut  peroeived  after  ei^ht  or  ten  daya  indalgonco,  and  he  felt  perfectly 

**Q,ftlU)nQgh  hf  wma  really  ill.     Pleasure  and  pain,  hapjiineasand  misnry,  are  nob 

'"'Itai;  they  depwi'l  ^      ■  "        i  of  the  organinn  to  ■ummnding  drcura- 

***»*•:  thna  wo  ir-  .  «ith  appetite  what  another  would    turn 

■■^  hwn  in  dii^st,  and  a  child  in  the  pittcr  amusing  iUtuIf  in  groat  delij^it  with 

I  «Qd  ^;,,j^^|^yy|^m^^|y||g^ygyyf,jll|g^^ymflg  «})d  peoples  with 


priuctis,  wltile  a  cliiltl  o£  wealthy  {JoreuU  ia  inithig  ood  diagusted  Rmid  the  moak 
oosti}-  toys.  This  Iei  to  be  bcou  stiU  better,  perhaps,  when  uieatal  diaewe  hu  oqcb- 
pletoly  ilestroycd  tlie  nonuaL  i-elations  between  the  body  and  the  SDrrounditif^ 
The  maniac  who  cbrasts  hia  Hngetrs  into  th«  tire.  Uuglts  U«>ltght<MUy  when  he  seM 
them  blazing  (as  we  have  already  mentioned},  when  a  sano  {M.>rson  would  stuiek  witk 
tenx}r  and  (lain  ;  another  uuinifu:  fancies  himself  posse^e^l  uf  euumious  atreo^th  and 
lioriU(lIi!Ms  riches,  when  hu  ii>  hurdly  ahle  to  sta<^ger  along  and  has  not  a  |ionny  to  call 
his  own,  and  may  think  himself  emperor  ni  the  world  and  e«'en  Almighty  Ruler  of 
the  univerae,  when  he  is  actually  ooniincd  in  a  lunatic  asylum,  and  every  action  is 
controlled  by  his  keepers.  In  others,  a^alii,  an  entirely  opposite  condition  oeenr^ 
uud  a  luoti  of  enormous  wealth  fancies  himself  unable  to  afford  even  the  necenarica 
0^  life,  and  is  in  constant  terror  that  he  will  die  in  u  workhousa  And  there  are 
not  a  few  i>eople  perfectly  sane  and  free  from  all  delusions,  who  yet  sufler  finua 
melancholy  which  they  cannot  throw  off,  and  yet  for  which  tliey  caa  assign  bo 
reason.  They  ou^t  to  be  liappy.  for  they  are  successful  in  life  ;  they  have  no  pranixig 
oares ;  their  homes  are  comfortable,  and  thoy  are  surrounded  by  loving  friends ;  and 
yet,  iu  8pit«  of  all,  they  feel  low,  melancholy,  and  miserable;  Here  the  condition  ol 
depresuon  is  obviously  in  thti  organijsm  and  not  in  its  surroundings.  In  the  caaa  ol 
the  wealthy  man  afmid  of  the  workhouse,  this  condition  may  be  due  to  ■raw 
alteratiou  of  the  bi-ain  whicli  is  permanent  and  caiuiut  he  removed ;  but  m  otben 
who  sulTer  simply  from  depression  of  spirits,  the  condition  is  only  tem[K)raiy,  for  it 
varies  from  day  to  day,  and  wIU  sometimes  disappear  entirely.  Slight  variations  ia 
it  are  probably  cnused  by  the  effect  of  the  wtmtlier  upon  the  body,  but  Uic  entire  dis- 
appearance of  the  melancholy  not  nnfreqnently  occurs  during  a  holiday,  when  tim 
person  geta  plain  food  and  plenty  of  opeu-air  exercise. 

The  healthy  condition  induced  by  such  food  and  exerciae  may  oontinoa  fat 
some  ntontJtM  uftor  the  huliditv  is  ovur,  and  Uien  the  person  begins  again  to  siUftr 
from  tJie  depn^snion  which  is  to  him  or  to  her  quite  unaceountabla  We  havv 
already  seen  thiit  the  cause  of  it  is  something  witliin  tlie  hntlerer's  body,  and 
something,  moreover,  wliich  is  of  a  temporary  miture.  In  many  ca«ea  it  ia  really 
due  to  poisoning  by  substances  formed  wttJiiu  the  botly,  or  dilfuscd  through  the 
nir  of  his  honse ;  in  otlier  wonK  he  is  [>oiaoned  by  tlie  products  of  tmperfeot 
digestion,  or  by  aewer  gas,  uraeuical  wall  papers,  or  by  a  mixture  of  all  tiittA 
Wc  have  had  occasion  to  refet-  several  times  to  the  etfect  produced  upon  tlie 
circulation,  and  through  it  on  the  general  nutrition,  woU-)>eiug,  and  happiness  aS 
tlie  individual  by  food,  or  by  h  siuull  do«e  of  alcohol  taken  into  the  stomach  and 
iw:ting  rellexly  through  it  ou  the  heart  and  vessels  ;  thus  moderate  stimuli  to 
thfi  stomach  produce  a  feeling  of  w<jll-l>eing,  Imt  excessivo  stimuli  amet  gasfcric 
secretion  and  lead  to  nausea  or  vomiting.  How  exceedingly  mianvble  nanaaa 
malces  one  is  known  to  everj'body.  and  no  external  circumstances,  lioV' 
favourahle,  can  render  a  |ierson  happy  while  suffering  from  sca-alckneaa. 
condition  of  the  abdominal  oiffitnB  is  thus  closely  conneotetl  with  feelings 
or  depression ;  nor  is  this  to  be  wondirre^l  al,  for  the  aame  nerve  which 
[hl^  riiowraents  of  tlio  heart  sends  bra  .cbes  ols'*  to  alnioi^t  every  one  of  the 
aVtdominal  \-isccra.     When  the  stomach,  i.ia.  a  '  -ato  of  alight  chronic  irritation 
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or  ciLirrb,  &  filing  of  tlepreuion  and  dcsi>ondimcy  is  often  felt.  But  the  people 
winw  eus  wc  ur^  now  diBcussing  arc  ofton  extremely  osreful  in  their  diet,  aud 
lluv  iljgestioii  of  bucii  food  as  tiiey  take  seems  perfect,  w  that  w«  muftt  look  to 
anotlMr  organ  for  an  explanation.  Thui  organ  is  the  liver ;  and  tlie  Greeks 
aboved  much  wisdom  in  connecting  with  the  disorder  of  its  function  the  dfpre** 
■NO  of  spirita,  to  which  tiiejr  gare  the  name  of  black  bile,  or  meUnclioly  (/KAoe, 
bbck;  VM.  bile).  All  the  blood  from  the  stomach  aud  intestines  must  nticeaiiarily 
pun  tbroitgU  the  liver  Iiefore  it  can  again  get  into  ihe  ^eneniL  circulation,  and 
if  ti»  portal  T«in«  or  the  vein  througli  which  tliis  blood  reaches  th«  Hver,  be 
otnraeted  in  an  animal  it  will  die  very  speedily,  aluitwt  as  quickly  indeed  as 
if  it  bad  been  bled  to  death  by  opening  a  liir^  vessel.  Thus  does  a  slight  inter- 
frrtnce  with  the  flow  of  blood  through  the  liver  dei-nuge  the  circulation  in  the  stomach 
ami  tnt)^.'4tines,  and  a  great  ohstiniction  profoundly  atfoot  the  systemic  circulation. 
Bat  ibi&  is  not  all — moat  of  the  products  of  digestion  are  aJMiorbed  from  the  stomach 
*ad  tnieatine«  by  the  blood-vessels,  and  these  products  must  also  pass  through 
the  UrtT  before  they  can  reacli  the  heart,  bmin,  and  miuicles ;  and  well  it  is 
that  they  must  do  so,  for  the  limits  of  existence  in  relation  to  digestion  as  well  as 
(oaoimal  heat  are  very  narrow.  Food  and  {loiiion  are  much  more  closely  connected 
tin  we  would  at  drst  imagine,  and  it  has  been  lately  found  that  in  the  process 
«f  digwtinn  food  is  actually  converted  into  substaiices  which  in  large  quantity 
«ct  18  poisons ;  butcher's  meat,  fish,  eggs,  (uid  albuminous  matters  geucrully 
mcQDverted  in  the  process  of  digestion  into  soluble  sobstancea  called  peptonee. 
Thaw  peptones,  wlien  introduce^i  in  large  quantity  directly  into  the-  veins,  have 
tv  power  of  completely  destroying  the  coagulability  of  the  blood^at  least  in  dogs  ; 
ud  they  greatly  depress  tho  circulation,  so  that  the  tension  of  ttie  blood  in  the 
*^awls  becomes  much  diuiintBhed.  When  the  quantity  it^jccted  is  large  they 
4Nnple(eIy  arrest  the  secretion  of  tho  kidneys,  and  produi.'e  convulsions  and  death. 
It  ilimoet  aeema  a  wonder  that  we  are  alive  at  all,  when  we  consider  that  if  our 
■Ktttitive  proceaes  were  insufficient  to  maintain  our  tenqwratun*,  so  that  it  sunk 
•*lr  a  few  degrees,  we  should  die  of  oold  :  if  it  rose  a  few  degrees,  we  should  die 
•t  ierer  bent ;  and  tliat  at  almost  every  meal  wo  are  forming  enou^fli  iioison  to 
^  OB  if  it  were  only  j»oure«l  all  at  once  into  our  Idooil ;  but  fortunately  the 
Oecfaaiiism  of  the  animal  body,  sltliough  very  delicate,  is  very  precise,  and  though 
i:  inirks  within  narrow  limits,  it  works  within  them  well. 

Tlie  [tiqitoneB  formed  by  the  digestion  tif  albuminous  food  api»rently  undei;go 
van  chana**  in  the  blood,  even  in  the  short  interval  that  intei*venes  Ijetween  the 
i:it«nines  and  the  liver  ;  they  have  atinost  entirely  disaptiean^i  by  the  time  they 
Ttidi  it,  and  probably  their  conversion  into  some  other  substance,  nutritive  and 
iwt  poisonous,  ought  to  be  complete  iwfore  they  pass  thnmnh  the  U%'cr.  Some- 
'hbw.  however,  we  know  that  this  is  not  tho  case,  inasmuch  as  the  pi-ptono«  are 
*tU4Uy  «x'?r«*d  from  tlie  ImmIv  by  the  kidneys.  Tlieir  passage  into  the  general 
irodation  from  functional  inactivity  of  tlie  liver  may  be  regarded  with  much 
I'-niUbthty  OS  one  uf  the  causifs  of  depression  and  melancholy:  such  is  prnliably  the 
■  li  those  people  who  suffer  fi-om  nervous  depres-sion,  weakness,  und 
rly,    iiUi-fly   daring   dig'stion,    and    osjuj^ially   during   that    period   of    it 
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when  tlio  absorption  of  the  peptoneK  in  taking  place,  tltat  is,  alxmt  two  or  throo 
hmira  after  a  mi&l  ;  timit,  having  brfakCasC  batwueii  eight  aud  iiiiio  tliuy  bogiii  to  fool 
weak  Olid  uiiaerable  about  eleven,  iind  having  liad  lancUeon  lietween  unu  and  two  tlwjr 
are  attacked  by  nnothtT  fvoling  uf  weakneyfi  about  &>ui-.  Tu  rulievo  tliia  coudilioa 
they  iioi  unfrcquently  ttiink  it  necetnary  to  toko  a  glass  of  vriiw  and  a  biscuit,  or  a 
nip  of  bmndy  ;  perhaps,  instaad  of  this,  they  may  take  some  strong  lieef-te^ 
And  try  to  keep  up  the  streugtli  by  forcing  thetnBeives  to  eat  meat  tiiree  timwa 
day  ;  bnt  this  mode  of  prooeduru  biiiigK  no  relit-f.  The  warm  iM-cf-iea,  the  gloMflC 
wine,  or  the  nip  ol'  brandy  produce  a  momentary  stimulation,  and  ^ve  teiupotmiy 
relief,  but  tlie  depro&aion  Koon  retnms,  and  tJieae  temporary  remedies  only  tend 
to  interefeix!  with  it«  ultimate  cui-u, 

A  fire  may  go  out  from  two  causes  :  either  bL-cau&c  it  want^  fuel,  or  becauae  it  tjl 
ohoked  with  aalies ;  and  the  fire  of  life  may  suHer  in  a  similar  v-ay.  Scsuo  of 
poverty-stricken  scamsti'essGs  in  the  east  uf  Loudon  sufler  from  duprawion  becaoM 
they  have  tnaufUcitint  food  :  a  little  bread  with  perhaps  a  hcm}'e  of  butter- 
being  a  luxury*  which  is  not  to  be  thought  of— from  week's  end  to  week's  «Dd. 
th<nn  there  is  depression  from  luuk  of  food  ;  but  in  many  who  arv  well  otT,  and  h^wn 
but  little  to  do,  t}ie  nervous  deprustuon  is  even  greater,  and  the  vital  flame  ainJu  nufc 
from  laek  of  fuel,  bnt  from  aecumulfttion  of  ash.  Iliey  think  cheir  wcaku««  pcoMadt 
from  want  of  ftKxl,  and  they  force  tliemaelv(«  to  eat,  and  iwi>ocially  to  eat  animal 
food,  whereas  what  they  wnnt  is  alwtinence  and  exercise.  To  tell  one  of  the  pour 
Bcamstressea,  already  mentioned,  to  fast  once  or  twice  in  the  week  would  be  as 
absurdity,  for  her  whole  life  i^  one  continual  fast ;  but  tltere  are  not  a  few  to  whom 
mn  occasional  fast  would  be  a  benefit,  both  physical  and  moial.  More  people  in  this 
ootintry  sliorten  their  liven  by  overeating  than  by  starvation  ;  and  an  uniieeeaHlj 
exeeas  of  auimrd  food  not  only  leads  to  physical  dtsoniem,  but  to  an  irritabfoenl 
iraHoible  frame  of  mind.  Instead  of  trying  to  remove  the  depression  betweon  eknntt 
and  foor  by  taking  a  glass  of  wine  or  spirits,  a  much  lietter  plan  is  to  sip  a  glaa  ol 
crater,  or  soda-water,  and  oat  a  biscuit.  }i  a  greater  stimulus  than  this  is  needed, 
•  glass  of  hot  tatt  «u«r^,  with  a  lemon  squeezed  into  ity  may  bi-.  taken.  It  ie  noAa 
Tnattrr  of  indiflerence  whether  the  water  Iki  drunk  down  at  a  draught  or  sipped. 
for  the  act  of  dipping  has  a  vory  extraorduuiry  etlect  upon  the  circulation,  as  my 
friend,  Professor  Kronecker.  has  shown  :  during  the  act  of  swallowing,  the  power  of 
Uic  rfstraiiiing  iirrves  upon  the  heart  seums  to  disappear  ;  and  if  any  one  wiQ 
count  their  pulse  before  they  take  a  sip  of  water,  and  while  they  are  taking  it, 
'tbey  will  tiiid  that  while  they  are  swallowing  the  pulse  l>ecoiites  m-arly  twioa  M 
iquick  as  before.  It  has  long  been  knowm  that  by  sucking  ale  Uirough  a  strairfr 
]ierson  becomes  drank  much  more  quickly  than  when  the  same  quantity  is  takett  at 
ft  aingle  draught ;  and  it  is  probable  that  this  alteration  in  the  circulation  by  tiie 
prooAM  of  motion  has  much  to  do  with  this  curious  result. 

Bat  in  order  to  obtain  a  permanent  cure  a  patient  nmst  try  and  get  dcerciM^  u 
as  to  put  the  liver  into  proper  condition.  The  bile  which  thiK  unormovs  gisad 
produces  is  secrefeed  under  very  low  press<tre,  and  a  very  slight  olstruetioa  indeed  is 
sullieient  to  prevent  its  exit  ^m  the  bile  duct  into  the  iutestiue.  Its  expoliion> 
uoally  aided  by  modtaaical  oompreasion,  because  the  liver  lie«i  dirtwUy  oader  ^ 
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;  and  during'  «xeroiM  it  is  oompressed  between  tliiK  miuclo  ou  llio  one 
■idi  tad  th«  alxloniinal  vixcura  ou  the  oClier ;  thnw  are  premwyl  up  a^^funf^f.  it  by  tho 
nadM  o{  the  abdominiU  walls.  But  this  exercise,  in  order  to  b4>  «1ti<siciouit, 
nqdlw  toW  lirtsk.  When  a  ]«r&ori  is  RiUing  at  nwt,  or  even  walkiui^  slowly  along 
ft  trrrf  TOnd,  tl>e  abrloniinal  mttiMlen  yitild  an  the  diaphragm  df'i^'ouds.  n:.*!  ho  little  or 
DO  compreaBion  is  exerted  on  lh«  livtr.  In  running,  in  climhing,  in  jumping,  in 
v%cir(Ku  ftfforta  of  any  kind,  the  ocmditiooB  are  difienmt ;  the  aUlominal  niniwle* 
ml  diiphragin  »re  froqtimitly  br(iii]>ht  into  action  at  tbu  fjauiu  lirnc,  m>d  thus 
taai|ire«i<m  of  tli«  liver  is  clfoDtcd  ;  thus  a  tjuartvr  of  ou  houi-'s  «!eerrjf<>  nt  lawn 
leuik,  at  cricket,  at  boating,  or  pi.>riiii[iH  i^von  tx^tter  in  ridinff,  i»  uiore  efiieacions 
in  stirring  up  the  liver  than  an  honr  and  a  half,  or  t^vmi  nior>>  of  a  languid' 
tOoMitntional  walk.  Kadi  is  thtj  treatmout  that  nu^ht  to  he  Adn|)C4Kl,  if  powible; 
htt  ifhen  cireuinsHaoces  roiidt^r  exercise  inkpntcticabk-,  the  plan  in  to  lecKcn  the 
^BbHtty  01  animat  fo<Kl,  and  to  increasri  the  actiou  of  tlup  liver  by  hepatic 
tfimotonts.  The  more  sipping  .nf  iratflr  in  a  Rtimulant  of  thin  aort ;  not  onlj 
kM  it  the  extrMordinar\'  actioti  Upon  the  circidation  already  moutiomtd,  hut  it 
bmum  the  fpiaiitity  of  bite  and  «aiifiCtf  it  to  1*0  siici'pted  under  a  ^jfreoter  presKure, 
niftudi  so  that  it>  will  ovorcoiuo  an  obstnirtion  to  ita  entrance  to  tlm  intestine, 
nrfa  M)  would  otfaftrwiM  hare  KtApped  its  flow.  A  gUfln  of  Curlsbod  water  sipped 
Inttn  the  morning  dnring  dr«saing  is  very  usHful  alscj,  and,  if  noonssiuy,  moanrae 
War  1«  had  to  the  [Krw^rful  hepatic  .itimulants,  cuouymiue,  iridine,  It^tnndrino, 
ftriophvUirie,  and  utlit;rK,  the  iHi<ioii  uf  which  has  b(;eii  m>  carefully  iuv(>«tti^lo<l  hj 
Dr.  Rathcrford. 

D(^«9  these  causes  of  nervous  dein-essiou  whit;h  at!ect  ixith  women  aikI  metii 
tfcere  is  another  to  which  women  tuv  linblo  :  the  iwHodieal  disturl»BJice«  of  the 
wpMrisni,  and  more  cBpiH;ittIly  thf  diRpftses  to  which  they  are  liable,  anineiimtjs  moy 
tthKC  a  utMe  of  deprf«nion,  kr  the  relief  of  which  they  liave  rivourao  t<i  aJi:nhot. 
Tkey  may  be  led  to  Indulge  in  t(pirit«,  first  of  all.  by  taking  alcohol  to  relieve  pain 
T  ipiBtm,  or  rimply  by  using  tt  t<>  relieve  foelitiQjs  of  weitkneKt!,  iU:]>r*«8ion,  and 
mdaDcholv.  Tlds  deaire  for  alcohol  Bompfimes  r«ntinuen  aa  long  rb  I  ho  diftMUO  of 
Ifae  petiic  oTgftDS  19  present,  hnt  diMppfors  as  soon  as  the  proper  uieoBurea  haTC 
1Mb  taken  for  its  relief. 

Other  ormilicioiis  which  lead  to  depreeeion  of  the  organism  and  inelaiuthoty 
are :  ahumra  of  light,  and  the  ]»rpscnee  of  aewer  g«8,  or  arsenical  «innnationB. 
It  s  uaitaJly  <iaid  that  the  rayft  of  tho  son  filing  npon  a  grato  will  put  out 
ihe  ftre.  but  their  cficcta  on  tho  vital  ftaini^  in  animal  organisms  arv  jaet  the 
T»-  •  -•    \' mnke  it  Imni  more  brightly,  increasing  the  oxidation  In  fli«  body, 

tn;    ^  iiig  and  enlirening  ita  fun<-tioiiB.     Tin:  ra|»dity  with  which  oxidatian 

«eon(  in  tlie  body  is  eetimated  Tjy  ^e  quantity  of  avrlmnic  acid  given  off  in  a  given 
tbie.  Holeochntt  found  that  when  frogs  were  «cpo«ed  to  the  sunlip^t  they  give  off 
mth  more  carbonic  acid  than  when  kept  in  the  dark,  thus  showing  that  tlio  light 
tncmaea  the  oxidation  witliin  their  t>odies.  Plat«u  made  similar  nhnorvationa  on 
nlibita,  bat. found,  ftinher,  that  in  tiiem  the  eflcct  was  produced  through  the  eya 
TiiJm  a  Tery  much  what  wo  wonld  expect,  inasmoch  aa  the  fur  which  covere  tho 
iiiinul'k  body  would  almost  necessarily  prevent  the  light  froai  having  any  octioa 
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upon  it ;  trhen  the  eyes  wsrc  covered  up  the  excretion  of  carbooic  acid  became  \t 
and  vheii  the  light  watt  lUIawuiJ  to  alTect  th<*iu  again  tb«  oxcrutiun  was  inorau 
We  do  UDt  yet  know  whothvr  Uic  light  nets  upon  the  oakcd  skin  of  Ihu  &x>;;  as  wall 
npou  its  vy^  hat  it  is  highly  probalito  tliat  it  doea  so.     In  innti  aIho  the  oxpoa 
of  the  vrholf  KurfaL<e  to  hj;>ht  appears  to  have  a  tonic  or  stimulating  action ; 
when  I  WHS  in  X«w  York  aotnc  years  ago  i  wtw  at  the  RooBevelt  Hospital  a  ni 
three  sides  oC  which  wei-e  mode  of  glaaa,  so  that  the  sun  oould  shine  into  tt  w 
the  utmost  freedoiu.     Tliia  I  was  told  (vob  a  aun-hath  where  oonvalesoejH  patia 
wer»  allciwM  to  btiak  eniirely  naked  in  tlie  sun's  rays — and  I  was  further  told  t 
this  sun-hath  s^eoKKt  to  quickpu  tlieii*  rvcovvry  oud  hulp  thma  to  regain  their  stmv 
It  is  obvious,   tlwit.  that    phihiuthroplste   ought  to  endeavour  to  avcuru  UgfaC 
well  as  air  ill  the  dweUiug-houaes  of  the  pour,  and  the  use  of  light  in  proutoi 
health  afibnU  an  additional  roaaon  why  vij^orous  efitirts  should  U^  uiadt^  to  g«t 
OS   far  OS   |>o»ulili\  of   ihv    clouds  of   siuok**   and  thick  fogs    which    render 
only  London,  hut  also  all  our  manufacturing  towns,  so  dark  and  gloomy. 

Another  unsufi]H>ct4Ml  cauM<  of  dopressiou  is  sowergus,  and  poisoning  by  such  gii 
only  cuui«6  discuses  of  didcrent  »ort4  in  tlit<  houtichoM — sore  throats,  huadaclM 
ooQghs,  and  dioiThira — but  when  more  dilute!  they  produce  loss  of  apjK'titc,  Ungiit 
and  ilfpression  of  spirita.  It  is  usually  iniagin«d  that  if  no  disagree&ble  snitfll  it  U 
iu  the  house  it  is  ({uitt.'  safe  ;  hut  this  is  not  always  the  casei.  If  l>ad  smells  are  praM 
We  are  linl  to  suspect  that  dangerous  gusts  may  be  present ;  but  Uii?9c  dsngfvn 
emanations  may  exist'  withimi  the  occurrence  of  bad  smells.  In  gome  oxpimvai' 
on  this  subject,  M.  t^itstave  le  Bon  made  a  mixture  of  hashed  meat  and  watAi,tii 
allowed  it  to  putrefy.  He  placod  a  frog  in  au  enclosure  with  some  of  the  liiitm 
When  putrefaction  tiret  began  a  moat  fotid  odour  woa  evolved,  Imt  ibc  fn 
hreathing  the  efiluviiim  was  not  u^junHl  by  it  At  this  time  the  liquid  bwsniu 
with  bacteria,  and  when  inject^Kl  under  the  skin  of  an  animal  was  a  meet  rirukl 
poison.  After  two  montlis  the  mixture  no  longer  exhibited  such  intense  poisds* 
propertiea  wfaer.  injtn:tcd  under  the  skin  of  oil  animal,  and  the  fetid  t>maiiAtV 
were  jifreatly  diminished.  One  would  naturally  have  been  inclined  to  think  tluLi 
the  liad  smell  disapi>f>arrd,  thf>  dnngcr  from  the  emanations  would  diniiniJili ,  1^ 
this  was  not  so,  for  they  now  provttd  rapidly  fatal  to  an  animal  bn«thi 
although  tlie  extremely  fetid  ones  had  been  innocuoua 

Arsenical  wall-|<apt'rs  aru  anotlit^r  uiuius|*ected  cause  of  iUness  and  de 
and  their  dangftftiiiK  clianicier  is  utikiiown  tn  many,  and  is  dislielicvrd  in 
members  of  the  medical  profewJon.  A  year  or  two  ago  I  nynolf  belongt<d  U> 
number.  I  rvceivcd  a  circnlar  urging  united  action  to  prevent  the  sale  of  aoM 
wall-papers  without  the  purulmuvr  btuig  informed  tliat  they  contained araenie.  0 
1  threw  ut  onci>  into  the  wosto-papor  bsskot,  thinking  that  the  danger  alluded  ts 
it  was  chimerical.  iuoMmuck  as  1  had  preacrib<«d  arsenic  medioinaliy  to  others  «i 
good  rG8iilt.s  and  had  also  token  it  myself  without  any  injury — the  i|uaathi 
euiployetl  in  both  cues  iH-ing.  I  ftmuHht^  very  much  larger  than  were  likely  to  * 
from  a  wall-popr^r.  A  m<mUi  or  two  aft<irwards  I  learnt,  by  sad  experiraco, 
mistaken  I  had  hoan.  Having  chosen  au  olive  green  wall  paper,  I  aak«<d  tht  n 
whether  it  was  Crvn  £rom  aroenic  or  not ;  au<l  being  solemnly  assonKl  that  it  <n 
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fiod  it  put  op.     lo  ft  very  short  timn  indeod  aitor  it  wu  liong,  I  bc^ii  to  vaSer 

from  dywotnric  iijmiptomB,  with  inb-jiM)  languor  and  wrakmws — armptoms  which 

Attoii^^   iudicute   arMemaoI    potAoiuog.     Ax>uu    I  wuiit  to  the  shop  whcro  I  luul 

boMflathe  paper,  oini  n'pc^tw)  my(|ue«tii>u  whi-ther  the  [Mp«rwwfrv«  Erum  anMniic 

ornoc,      "Oh  y*«,  eir,"   wju  my  iT*iily  ;  *' tlu»rc  ii  no  ancnic  in  aiiy  fwper  whieh 

wc  •eD.*'     Tbi!  ■ymptotua,  howercr,  w«!nr  mi  cloariy  thcMc  of  poiiutnut^  that  I  sul>- 

taiuwl  a  piec«  of  the  papi*r  to  a  profewional  aiialyit,  attd  he  at  onoe  arnt  tuLok  the 

Import,  *'  The  {'"P*^  '"  1"*^*^  *^*'f^  arwrntc."      Althou^rh  it  wu  a  good  wbii»  beiore 

I  raeovered  from  the  rtTrrta  of  thia.  1  wtui  inuoh  uiort>  fi>i-tu»at«  ihaii  a  madieal 

tntad,  whoMe  wif«  and   himstlf  wrrv  Koth  nearly  kitted   by  the  use  of  arsenical 

fuat :  or  aootlier  medicnl  man  whose  rhildrpn  dird  of  syrnptotnii  which  he  wiu  only 

led.  after  their  dtMlh.  to  asaociftle  with  thr  ariMaiic  with  which  the  nunitT>-  w»U< 

jtfu  waa  loaded.     Wlifuover  the  lymptomii  of  wmkitnw,  wtwriiiMa,  and  dqirpiuan 

Anfffmr  DD  leaving  home,  and   arc  ajjnin    Mx    ritry   shortly   nftrr  r^'tormnir,  the 

■tf«rcr  ftbould  not  have  recourse  to  alcohol  for  stimuliilion.  hut  ahouM  at  one**  haw 

Ucdnitu  and  wall  pap^rn  evaniinoil 

Depnasion,  as  w«  havi-  almody  Euid,  may  oome  on  from  dnBciont  artion  of  the 
iww,  independently  of  ftcwur  j,f«8  or  of  BrwuiciU  |iapi-ni  ;  but  thia  i%  not  likuly 
<(|i*tani  Ki  iiDni€«lint4«ly  aft^r  a  holiday  ig  over  a»  when  the  depn-nion  depends 
^mictaal  though  uitmuxpected  |>oitioniit^  in  tht^  hoiue.  In  all  thoan  mnditions  of 
ion,  and  of  ooiii»«i{a(>nt  (Ta«iii(|!  fur  alcohol  which  ^« '  "t, 

'max  of  it,  aithough  unknown  to  its  mibjvct,  may  Im>  i  ;  >  lo 

tmnliaJ  man  who  ini|uirc«  into  the  matter.     But  then'  nrv  otlmr  conditiotu,  much 
I  ••»  ohaeure,  which   I«ul  to  drinking.     Thoao  m-e  pro)>at>|y  oonneeted  with   the 
ODOttitotion  of  thp  man.  wittt  the  mann>^r  in  wliich  the  nrrve>-oell<i  of  hta 
^  are  arranged,   and  with  tli*;    tendeDCtm  wliich   be   hiu   inhrrited   frou    bia 
^%MDr» — <«rtaiu  mode*  of  (liinkinK  uul  acting,     lliosc  in  whoui  the  will  is  weak 
the  etftotiona   strong   ara    more    Ibilde   to    th«   temptations  of   alcohol    than 
bttrder  and  sterner  nature :    hat  in  some  pt- nmn)'   therf  neonui   to 

_  ^  to  dmnkennoas — a  siM>cial  craving  for  nh-olnU  a|«in  from  any 

Weocy  which  the  guncr»l  dispnttitioa  wonlil  lr;ad  one  to  expect.      This  tendency 
(^fwi  to  \im  doe  to  hereditary  want  of  ni^rvotm  etjuilibrinm.  if  we  may  so  oall  it, 
asrvoos  mstjihility  Rhow*  itnelf   in  diflt^ivnt   ways  iu  ilitferc>nt   mfmlM>nt  of 
p4  boilr,  nr  in  dlflbrenl  htanohiw  of  a  fiunily  ;    porhaps  tl»e  most  characteristic 
^b»  beinf*  eptlsppi^.  inaanity,  and  dninkenuess ;   thus  one  memU-r  of  •  Ssmily 
■  ptiliape  noticed  to  ba  epileptic,  ami  anotlior  w  a  dninkard.      Somettmn  the 
l^taimey  is   found,  not  in   hnHhers  nr  sif<(><ra,   hut   in  ooukIiih ;    ona  (xnwin,  for 
l*tu&|ile,  l)*>in^  <:pil<-piic,  and  iini<tlii-r  u  ilnn  kitnl.     'I*hen'  is  onr*  form  of  dmnken- 
vtiich  i%  1   think,  epih>p(i<'   in   itti  uiiiiin' :   thn  indii>'idunt  ntmoinii  perfectly 
for  WM-ks  or  montlw  toj^Jther,  and  thi'n  xoddenly  Iw-uins  to  drtnk,  and  remains 
^k  for  tevvrat  doys  i<-»(»etii«ir  ;  tlua  outi-n-ok  is  again  siioc«^etl  by  a  Innifthcned 
period.      iktnir-  ycnr*  a^o  1   wns  coniultetl  in  regard  bi  a   case     '  "ft 

ring  m  a  luliettor'B  nmBdentiiil  di'rk.      He  was  a  man  of  rery  '  '      Lo 

ahlity,  and  the  occasional  oatbreutcii  of  drunkennrss  would  someCimHS  put  n  Miop  to 
of  Ibe  liitniMsa  for  two  or  thim  daya,  inasmuch  as  he  was  the  only  man 
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between  tbeir  niat<^  or  their  doj;%  Ajnon;;^  others  the  tendeney  to  drink  ia 
afl]iiirwl  hy  tho  hal'it  of  l&kinj;  wJmt  is  culled  "ft  social  glass,"  In  romote  districts 
of  Hui  coontrv,  such  aa  in  the  scatfred  shwp  furnm  in  i^tlaiid  and  in  the  north 
cf  En^and,  thorn  were  (at  leuit  bpforp  thft  intrfxluntion  of  daily  j>ftp.*r*  ittui  jitMiny 
initagp)  few  topics  o£  interest  to  bo  diHctifi*(«cl  when  friends  ni«t  tog«"ther.  Tbft 
trTFiitt  in  tho  neiichbourliood  wen^  few,  and  local  topics  of  conversation  boiiij;  soon. 
uhaiut«d,  nothing  «*aH  loft  for  tliom  to  do  but  to  drink  ;  and  cdcobol  had  the  doable 
dmn  of  aiding  convprsation  and  of  giving  a  plnamirahle  exeitfineiit  Tlic  saino  want 
«( hopes  for  conv€*rsation  still  fltfeets  tlioe^  in  tlils  r-ountry  who  arto  unable  t-o  read, 
do  not  care  to  arrjuire  information.  .  -< 

Emulatiou  in  a.  iXveyAy  rooted  tustinct  in  thr  minds  of  nifn  and  atiirmilK,  and 
in  a  contest  of  ojiy  kind  in  a  source  of  great  plwomn*.  while  dffeal  in  onn  of 
pin.  It  i«,  thf-rffor**-,  nut  to  \*f  wondpiv-d  at  that  evyn  wlien  tliere  in  neitlipr  rnniti 
aor  want  of  Bnbjt*ct  for  conversation,  tliosf^  who  Art^  fond  of  tho  society  of  tlieir 
MIows  should  he  induced  to  indulge  in  alcoliol,  if  they  find  that  it  renders  their  cod- 
TMnational  powers  raotv  brilliimt.  their  wit  more  Hparklinjf,  uiid  n-parteo  more  ready. 
Tlwjr  are  led  to  do  this  not  only  by  tlie  feeling  of  comfort  which  alcohol  causes 
in  tliem,  but  by  tlif*  iliiitinclion  and  app1aii»n  which  it  swuww  th^in  from  tJieir 
fi'FIoin;  and  to  this  temptation  those  wlio  ai-o  of  a.  ner^'oua  temperament,  kindly 
Mings,  and  social  incliuotions  an*  peculiarly  liable ;  jjowl  fellowB  in  themselvea, 
tlirir  desire  to  Income  jolly  good  ff!low.i  i*  a  teniptfttiou  and  a  snaru.  Those  of 
'Inller  temperament,  M'hose  powers  are  not  ko  readily  stiniulated  by  alcohol,  do  not 
nm  anything  like  so  great  a  risk,  for  in  thwn  any  pleasure  which  Alcohol  may 
pt9  iM  probably  much  less  in  itself,  and  is  not  snppleroentorl  by  the  ploaMoru 
•wing  from  nucwii-'diil  competition.  Hut  it  muRt  I»p  rpmembere<l  tJiat  alcohol 
•fef  not  in  itself  gire  stn^agtli  ;  it  only  emiblea  a  man  to  draw  moi*  rapidly 
•Jon  his  rsonrci'S.  If  the  calls  are  not  laade  \-ery  frequently,  and  time  be 
•Ibwrd  for  eornpleto  recti  )>4>ration  betwe<Hi  each,  no  harm  may  bo  done  ;  but  if  the 
wnandlt  daecewd  one  another  rapidly,  exhaii.stion  is  sure  to  oornr.  The  brain  which 
htabevn  stimulatwl  by  alcohol  to  unusual  exertion,  if  called  upon  shortly  aftL-r- 
■WU  will  not  rr-sjiowl  to  the  demand  unless  ai'b-d  by  a  n>petitioii  of  the 
AiiniilQs ;  and  a.*;  it  l»ecomes  raope  and  more  exhausted  by  tho  oxccsBive  demands 
ftrie  upon  it,  the  amount  of  the  stimulus  mast  be  incrpased.  For  a  wliile  this 
•We  of  things  may  :^o  on.  but  by-and-Iiyo  thp  conHtant  action  of  the  ak-ohoi 
Ifilhu  to  tell  upon  the  brain  ;  itA  powers  bpcoma  permanently  dimitushiMl,  the 
fcrtner  brilliancy  antl  ability  diaai)i)car.  and  then  the  unfortunate  eontimies  to 
'llttfc  not  for  the  jmrpnse  of  incrcnsin^  hiR  powers,  but  for  that  of  enabling  hira 
*lllpQtariIy  to  forgi-t  hi^  n-eakness  nnd  failure,  and  tho  Borrow  and  ilisappointmert 
»li»cti  it  occasions  him.  Each  ropeAted  indulgence  weakens  him,  further  incruutes 
h'ui  de^ndencT  and  vexation,  and  tliTis  renders  the  oraring  for  temponwy  obliWon 
tooogh  intoxication  more  and  more  irnpemtive. 

But  social  distinction  is  not  tlte  only  olgect  of  omulation.  Tn  the  daily  stmgvlt' 
fcr  existence  Wtwepn  men  engagM  in  humnMW,  sncceaa  or  failure  oftum  depends  nj-ou 
(UWnesB  of  percnption,  promptitnde  of  decision,  and  readiness  when  tho  ooeaaion 
tt^mx    TThere  it  in  necesaary  that  the  man's  facuUiea  should  be  all  on  tko  alort, 
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urben  he  knows  tJiat  the  Btniggla  U  between  himBelf  and  other  wita  w  kMD  ^ 
peihapi  keener  tiinii  liu  owu,  hu  ih  U'cnptc'd  tu  takc>  alcohol  la  onkr  to  ljnght<| 
Ilia  futtltias  for  the  moment  and  ^ai  Ikiin  successfully  over  bis  diffioulty.  iM 
in  tiie  course  of  busineBS  such  ditticiiltias  arise  again  and  again,  and  Ms  i£  u 
Iciuptatioa  hti  onco  yteldetl  to,  the  stimulus  nin&t  he  frequently  repented;  M 
llic  frvi^uent  rc|>c-liuou  tvuiib  U>  dull  ihu  fiLculiit-M,  and  thuH  to  rundcr  neeeiaj 
larger  draughu  as  welt  m  more  £re<[ueDt  repetition.  The  men  who  suffet 
temptaiion  of  tliia  sort  are  froiimmtly  of  liardf^r  tiiateriid  and  of  lens  emi 
natures  than  those  whom  we  have  already  mentioned  nn  (aUiag  into  the 
of  aoctal  ludolgiuioe.  They  may  continue  to  go  on  atimulatinK  thfir  pow 
by  freqaeni  BinoU  draughts  or  nipa  for  yeiira  together,  and  though  their  stit4 
nervooB  systom  may  resist  the  direct  effect  of  the  iilc<diol,  their  other  oim 
suffer,  and  they  die  from  disease  of  the  liver  or  of  the  kidneya.  In  mxat  m 
connective  tissue  im-itMites  in  the  liver  (as  haa  ulrtuulv  l>pvn  mentioned),  ob6tn| 
tion  to  tho  Qow  of  blood  througli  it  eniiueK,  the  vfiiui  of  the  stomach  ^ 
iDtostluea  con  no  longer  ])Our  thu  blood  iuto  the  general  circulation,  the 
Olid  intestines  liecome  congcstetl,  tho  appetite  fails,  and  when  the  man  goes  ho: 
his  day's  work  is  over  lie  tinds  that  insu^oil  of  taking  a  hearty  dinner  he  » 
able  only  to  take  a.  moutliEul  or  two  of  soup,  and  liai-dly  any  Bolid  food.  To  ^xus 
his  strength,  as  he  sappoeea,  he  takes  wine  or  sjfHrits,  atid  thus  matters  go  oo 
bad  to  worae. 

Sometimes  a  vessel  gives  way  in  tlie  stomach,  and  vomiting  of  blood 
which  is  sometimes  so  severe  a»  to  carry  off  a  patient  in  a  few  days,  or 
hours  ;  or  the  congestion  of  the  intei^tines  begins  to  be  marked.  They 
Batulently  distendetl,  then  ftnid  is  poured  out  into  the  peritoneal  cavity,  and 
prominent  abdomen,  at  first  resonant  ami  tympunitic,  gi-adually  '^vf^  a  "  " 
on  percussion,  as  it  becomes  hlled  with  wstcr  insteoni  of  wind  with  ttx- 
dropsy.  In  others,  again,  the  kidneys  sntfer,  and  gradually  btwune  sna^ 
contrucied ;  their  jiower  of  excreting  solid  substances  diminishea ; 
quantity  of  water  excreted  is  on  the  contrary  increased,  so  that  the  \ 
obliged  to  arise  for  raietuiition  onoe  or  otV^nei-  in  the  course  of  tlit*  nig! 
|iroducts  of  tiasue  waitttf',  being  imperfectly  secreted,  begin  to  tell  upon  thn  ncmri 
system ;  there  is  a  feeling  of  unwonte<l  weariness  aixl  languor,  often  coratilq 
with  excessive  irritability  ;  this   irritability  is  frequently  so  invat  as  t'    -  '■ 

astouishmunt  of  the  individual  liiinaclf.  as  well  as  of  his  friends.  Hi 
easily  worried,  hut  slight  mistakej;  and  errors  of  omission  or  commission  on  i 
part  of  others,  which  at  another  time  would  have  called  fortli  only  a  mild  mm 
strance,  excite  bursti  of  furious  jiaasion.  This  oondition  is  by  no  mnuu  frve  in 
risk,  for  tt  is  usually  connected  with  a  hij^h  pn.-ssQre  in  the  blood-veaaela  ;  if  th 
have  undei)^e  degeneration,  as  they  uikually  do  in  approaching  old  ogo^  and  ha 
oonaeqnently  become  brittle,  tlio  high  pt-esmiro  within  may  burst  one  of  ihem  ia  < 
brain  and  cause  ftpojtleicy,  giving  rise  to  paralysis  and  <Ioath.     S<>'  inid4 

of  such  a  termination  as  tltis,  the  waste  pruducta  accumulate  in  tl<<  nidt 

a  eonditiou  of  drowstneas  and  stupidity,  gradually  increosbig  into  compldf  va 
from  which  the  person  can  never  again  be  aroused.     The  conditions  we  hai 
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nentkued  are  those  which  occur  in  men  of  powerfal  oipuuBm,  but  in  others  the 

AffecUof  alcohol  are  intermediate  between  those  we  have  just  described  and  those 

wliicii  are  said  to  occur  in  men  of  more  emotional  temperament     In  some  men  of 

boiiiiesB,  accustomed  to  alcoholic  stimulants,  the  nervous  system,  instead  of  resisting 

the  effects  of  the  poison,  begins  to  fail,  and  will  no  longer  sufficiently  respond  to 

their  accustomed   stimulus ;  in  consequence   of  this,  they  become   less  successful 

ia  business,  and  lose  instead  of  gaining  money.    Others  again  may  lose  not  from 

any  fault  of  their  own,  but  from  circumstances  over  which  they  have  no  control ; 

but  Uie  effect  of  the  losses  may  be  the  same  in  both.    To  escape  from  the  depression 

irhich  their  lonea  cause,  and  to  enjoy  happiness  in  temjwrary  oblivion,  they  fly  to 

aloohoL     They  thus  gain  temporary  relief  from  misery  ;  but  by  further  weakening 

their  powers,  they  destioy  the  last  chance  which  they  might  have  had  of  retrieving 

their  position,  and  thus  render  their  ruin  certain. 

Trials  of  strength  and  skill  in  various  games  and  sports  is  another  subject  of 
competitwn  in  which  distinction  is  greatly  prized.  In  such  competitions,  however, 
the  temptation  to  take  alcohol  is  reduced  almost  to  nil,  for  there  it  is  found  that 
evea  slight  alcoholic  indulgence  greatly  reduces  the  chances  of  suocesa  In  them  it 
ia  oeceasary  that  co-ordination  should  be  as  perfect  as  possible,  and  the  effect  of 
alo^ol  is  to  lessen  co-ordination  temporarily  when  a  single  dose  of  it  is  taken,  and 
U>  afiect  it  permanently  when  it  is  regularly  indulged  in.  When  out  on  the  moors, 
ft  glass  or  two  of  wine  taken  at  lunch  will  often  so  derange  co-ordination  as  to 
ajxdl  a  man's  shooting  for  the  rest  of  the  day ;  and  while  he  has  made  a  good 
hig  in  the  forenoon,  he  may  go  on  missing  bird  after  bird  in  the  afternoon. 
Some  of  the  best  shots  at  Wimbledon  have  been  teetotalers,  and  Dr.  Carver, 
^boK  shooting  is  probably  tmrivalled,  has  never  tasted  a  drop  of  alcohol  in  his 
U&.  The  necessity  for  strict  limitation  of,  if  not  entii-e  abstention  from,  alcoholic 
dnnks,  is  universally  recognised  in  training  for  raccH,  and  it  is  probable  that  tlip 
mn  who  indulged  in  a  glass  of  brandy  before  a  boat-race  would  be  execrated  by  all 
tluK  interested  in  his  success. 

Bat  this  truth,  so  universally  recognised  by  trainers,  is  not  invariably  known  or 

*cted  Qpon  by  people  in  general,  and  when  called  upon  for  unusual  physical  exertions 

tliey  will  sometimes  try  to  remove  the  weariness  which  these  cause  and  gain  additional 

•ttength  and  endurance  by  taking  alcohol.     Those  who  are  engaged  in  long  walking 

<^petitions,  such  as  those  of  Weston  and  others,  are  wiser  than  to  take  alcohol 

dariiig  their  continuance.     The  action  of  alcohol  during  exertion  lias  been  well 

^Wibed  by  Dr.  Farkes  in  his  account  of  the  expedition  in  Ashanti  : — "  Tlie  first 

«ff«*  of  alcohol  when  given  in  a  moderate  dose  (for  example,  what  is  equal  to  one 

fluid  ounce  of  absolute  alcohol)  is  reviving,  but  this  effect  is  transient.     The  reviv- 

''ig  effect  goes  off  after,  at  the  utmost,  two  and  a  half  miles  of  additional  march,  and 

■Wnetimes  much  before  this  ;  then  the  pre\ious  languor  and  sense  of  exhaustion  not 

"■Jy  return,  but  are  sometimes  more  intense  ;  and  if  alcohol  ia  a^iin  resorted  to,  itn 

*ff«ts  are  now  less  satisfactory.     The  reviving  power  is  usually  not  so  marked,  and 

^''peculiar  anaesthetic  and  narcotising  influence  can  often  be  distinctly  traced.     The 

'*ii  feel  heavy,  dull,  disinclined  to  march,  and  are  less  willing  and  cheerful."     In 

"UB  description  we  can  see  clearly  both  the  stimulating  and  the  narcotic  effects  of 
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aA^  iiiMWih  Mthi  Iff  nnij  rtiniiilint  effect  «w  ioBiFwl  bj  m 
alwaaaofl  gglwnwliott  gretgr  tJMO  if  die  nen  had  iakoi  nothnigat  a 
vfe  Biji^  be  "1^"**^  to  attribnta  this  only  ta  the  nea  barii^  been 
■leolMrf  to  UK  op  tfciif  reaerre  fane  more  qoicklT,  bat  a  Kttle  fintbei  e 
win  ibcrv  that  Dr.  Fvlces  vu;  as  vsaal,  t^t  in  aitfibatii^  the  exl 
least  ia  pul,  to  the  aiMwthetic  and  naroodsing  effect  of  the  aleofaol ; 
dajv  beef -tea  waa  serred  oat  to  the  aoldiera  jimtfarf  of  the  latiaB  of  nn 
it  waa  fotmd  that  while  the  bed-tea  stimnbted  them  as  mnch  as  tiie  aL 
ivA  leare  behind  it  anj  depreasioa  or  dnlne^  Some  mi^  be  ind 
that  this  result  was  doe  to  beef-tea  being  a  food  as  weU  as  a  sdma 
may,  to  a  certain  extent,  be  tme,  bat,  as  we  shall  see  afterwards 
more  a  stinnilant  than  a  food,  and  in  reality  supplies  scarody  any  ac 
the  Ixjdy. 

AloohcJ  is,  thenrfiore,  not  a  useful  stimulant  daring  prolonged  ezertii 
it  may  be  takim  witfaoat  harm,  or  even  with  advantage,  for  the  pnrpoi 
ittg  fstijjfne  and  gainii^  temporary  strength  when  the  distance  to  be 
tiaveflnrl  does  not  exceed  a  mile  or  two  at  ihs  most. 

The  effect  of  alcohol,  both  when  taken  in  a  single  dose  and  wh« 
habitoally,  is  modified  \ty  active  exercise.     We  all  know  that  exercis* 
This  t^X\Q.%  of  warmth,  unlike  that  prodaced  by  alcohol,  is  not  due  sim 
Cerent  'listribntion  of  the  temperature  in  the  body  and  to  the  skin  bein 
the  expense  of  the  interior,  bat  is  due  to  the  actual  development  of  heal 
coDilrtution  in  the  body.     If  we  throw  into  the  grate  some  bad  ston 
bams  with  difficalty,  wo  may  almost  completely  pat  out  the  fire  if  it 
iNully  l^efore ;  bnt  if  it  were  previously  blazing  brightly  the  new  coi 
consumed,  in  spite  of  its  slight  combustibility — and  so  it  is  with  alcol: 

When  taken  by  persons  leading  sedentary  lives,  and  id  whose  bod 
is  going  on  very  ttlowly,  it  will  interfere  with  the  process,  and  will  le 
alterations  in  the  vital  organs  which  have  alroody  been  described.      F 
exi(!rcise  is  taken,  alcohol,  despite  its  sparing  combustibility  in  the  1: 
oxidised  in  the  body.    Consequently,  fatty  degeneration  of  the  liver, 
organs  will  not  occur ;    and  men  who  are  accustomed  to  constan 
o])en  air,  such  as  shepherds  or  gamekeepers  in  the  Scotch  Highlan 
in  ptfrfect  health  and  rnach  a  good  old  age,  notwithstanding  their 
t]uantity  of  alcohol  that  would  bring  a  man  of  sedentary  habits  t 
coumo  of  a  fow  years. 

Tlie  same  is  true,  to  a  less  extent,  of  men  li\-ing  in  towns,  bi 
tiianual   lalnwr.     The  great  amount  of  muscular  exertion  rcqu 
i-nablea  them  to  oxidisn  alcohol  with  considerable  facility,  and  \ 
quantity  with  impunity ;  but  the  other  conditions  are  not  nea 
them  OS  to  the  shepherd  or  gamekeeper  :  the  air  they  breathe  is 
thew  is  an  aliscnoe  of  light,  and,  as  a  rule,  they  prol»ably  eat 
least,  consumo  more  animal  food.     Active  exercise  and  pure 
-ijj«,  completely  all  the  food  as  well  as  the  spirits  wb 
-*  *^<viomo  clfifffffid  un  with  wast 
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PUK  air,  and  more  abundant  diet,  prevent  this  oxidation  being  so  perfect  in  the 
<sase  of  the  town  laboorer,  and  thus  hia  tissues  and  oi^gans  suffer.  Of  course,  in 
upeakiiig  of  town  kibourers,  we  take  them  as  a  large  class  which  includes  manj  sub- 
diiisioiu.  In  some  of  these  jtovertj  prevents  the  diet  from  being  anytliing  but 
extremeljr  meagre,  and  thus  the  action  of  alcohol  may  in  tbem  be  considerablj 
modified. 

The  effect  of  alcohol  is  modified  also  by  the  condition  of  the  stomach  in  resiiect 

to  fulness  or  emptiness.     When  the  stomach  is  empty  the  alcohol   comes   moro 

radily  into  contact  with  its  whole  surface,  and  thus  exercises  a  more  powerful  reflex 

action  on  the  heart.     It  ia  also  absorbed  moro  quickly  and  in  a  more  concentrati'd 

condition,  and  thus  produces  a  greater  effect  upon  the  brain.     On  this  account  a 

quntity  of  alcohol  taken  bsting  will  sometimes  completely  intoxicate  a  man,  wht^u 

the  3ame  quantity  takeu  after  a  hearty  meal  would  have  had  comparatively  little  effect. 

'^f^n  a  glass  of  spirits  is  swallowed  immediately  after  a  meal  it  is  at  once  diluted 

b;  the  fluids  present  in  the  stomach  ;  it  becomes  mixed  up  with  the  food,  and  so  is 

bnmgbt  to  a  much  slighter  extent,  and  in  a  much  less  concentrated  condition,  into 

contact  with  the  walls  of  tlie  stomach ;    its  reflex  effect  upon  the  circulation  i^ 

tli£Fef(H«,  much  less.     At  the  same  time,  from  its  intimate  mixture  witli  the  large 

qasntity  of  material  in  the  stomach,  it  cannot  be  a))sorbcd  very  readily,  and  so  its 

eftct  upon  the  brain  is  very  much  slighter. 

For  if   wc  disregard  the  reflex  effect  produced  by  any  drug  upon  the  other 

organs  through  its  local  action  upon  the  stomach,  we  find  tltat  its  effect  upon  th<'m 

u  ia  proportion  to  the  quantity  circulating   in  tlie   blood.     Now    this   quantity 

depends  upon  two  things — or,  i)erhaps,  we  ought  more  proporly  to  say  upon  three. 

*t  depends,  first,  on  the  rapidity  with  which  the  drug  is  absorlxnl  into  tlie  blood  ; 

^^<!ondly,  on  the  rapidity  with  which  it  is  destroyed  in  the  blood  or  tissues  ;  and, 

^''udly,  on  the  rapidity  with  which  it  is  excreted,     isow  when  alcohol  is  absorbttl 

'J'lickly  from  the  stoznach  there  is  littk-  or  no  time  allowed  for  its  destruction  in 

^  blood  or  tissues,  nor  for  its  elimination  from  the  l>ody  by  the  lunjpi,  or  by  the 

•idiieya.     The  quantity  present  in  the  blood,  therefore,  increases  rapidly,  and  tlio 

'*'*in  and  the  heart  are  much  affected.     But  when   it  is  aI«orlK'd  slowly,  tinic  is 

^Uowed  for  its  destruction  in  the  organism,  and  for  its  elimination  by  the  luii^  and 

*^dneys,  so  that  the  quantity  present  at  any  moment  in  tlie  blood  Ls  comparatively 

^'iiall,  and  its  action  upon  the  heart  and  brain  is  ))ut  slight. 

The  state  of  concentration  or  dilution  in  which  alcohol  is  swallowed  lias  also 
'^tisiderable  modifying  power.  When  concentrated,  its  local  action  on  the  stomach, 
^**d  its  consequent  reflex  action  on  other  organs,  ia  much  greater  ;  when  diluted, 
*ts  local  action  and  reflex  effects  are  Iwtli  much  less.  When  enncfntmtrtl,  it  is 
**id  to  be  absorbed  more  slowly  than  when  diluted  ;  but  when  only  iiiixlei-utely 
"fluted,  its  comparatively  small  bulk  enables  it  to  Ik-  more  quickly  absorbed  tlian 
"*'hen  much  diluted,  for  then  its  much  great<>r  bulk  jm-vents  its  alisorption  from 
"*"ii^  effected  so  quickly,  and  allows  mom  time  for  its  destruction  and  elimination. 
^-«e  ^ect  of  diluting  alcohol  is,  therefore,  on  the  whole,  to  (Jiiiiinish  l>oth  its 
"^<^  .and  general  action  in  much  the  same  way  as  when  it  U  taken  upon  a  full 

^tfMnant. 
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The  action  of  alcohol  is  aided  by  heat  and  retarded  by  cokl.  Macnish  says, 
that  he  has  seen  pwtplo  who  could  drink  eight  or  ten  glasses  of  raw  spirits  at  a 
sitting  without  f«*eling  them  much,  become  perfectly  intoxicated  witli  half  lb** 
quaittiiy  made  into  toddy  by  admixture  with  hot  water  and  sugar.  He  attributes 
this,  but  I  think  wrungly,  to  the  st'umach  being  habituated  to  the  strong  epint&, 
and  not  to  the  diluted  spirits.  The  effect  is  ratlier  to  bo  attributed  to  the  beat  of, 
th*>  mixture,  which  by  atiomlating  the  heart  accelHrated  the  circulation,  and  thua 
aided  the  eAVvt  of  the  aloobol :  though  perliajis  the  greater  edecl  may  also  bo  partly' 
due  to  the  more  rapid  absorption  of  the  toddy  than  of  the  raw  spirits.  ' 

But  hot  toddy  has  sometimes  a  lootiuug  and  sudorific,  instead  of  a  stimulating,,] 
action  :  and  penioiLs  who  sullVr  trom  sleeplessness  sometimes  dnd  thl^  relitived  moroj 
readily  by  hot  brandy  and  water  than  by  any  narcotic.  The  reason  of  this  is,  tliat| 
tiie  condition  of  sleep  is  aasociaied  witli  a  scanty  supply  of  blood  to  tbe  brain, 
whereaii  mental  actirity  ret{uires  an  abundant  supply.  But  tbe  (juautity  of  blood 
in  the  btMty  is  Hmitj.-d,  and  if  more  goes  to  one  part  less  must  go  to  another.' 
Consw^uently,  if  there  is  much  in  the  stomach  tbei*e  must  he  little  in  the  heed,  aiul 
vice  wrM.  Everybody  knows  the  drowsiness  which  come«  on  after  eating,  and; 
knows  also  the  effect  of  hard  mental  work  immediately  after  a  meal  in  hindering 
digestion.  Long  ago  tlu>i  wa^  explaimnl  by  Mayow  on  the  supixwition  that: 
thought  and  digestion  were  both  carried  on  by  what  he  called  '*  vital  sjiiritK"' 
These  spirits  came  down  from  the  brain  to  the  stomach  in  order  to  digest,  and  after 
the  work  was  done  went  back  to  the  brain,  in  order  to  think ;  and  as  they  coald 
not  be  in  both  places  at  once,  digestion  and  thought  could  not  go  on  at  the  sana 
time.  If,  in  placo  of  Mayow's  "  vital  Kpirits,"  we  read  "  blood,"  his  theory  willj 
very  nearly  represent  the  ofdnions  of  the  present  day.  When  digestion  is  going) 
on  the  vo«fte]s  of  the  stomaoli  and  intestines  Ujcouw  filled  witJi  blood  ;  the  supply 
which  is  available  for  the  brain  is  therefore  diminished,  and  the  person  goes  t<l 
sleep.  When  the  brain  in  active  it  takes  more  blood,  and  consequently  thttre  i^ 
less  for  the  stomach ;  so  tbat  mental  actirity  after  a  meal  interferes  with  tha 
digtsstion  by  drawing  away  the  blood  from  the  stomach.  , 

A  glass  of  warm  spiriu  and  water  taken  at  night  into  the  stomach  dilates  tha 
Temels  there,  and  by  thus  drawing  blood  away  from  the  brain  enables  the  penoa 
to  sleep.  But  the  mixture  of  spirits  and  water  has  the  disadvantage  that  it  tendii 
to  stimulate  the  heart,  as  well  wi  to  dilate  the  vessels  of  the  rest  of  the  body  ;  m|| 
that,  if  it  does  not  produce  sleep,  it  will  make  the  person  more  wakeful  thani 
beCbi*e.  A  wmilar  result,  and  sometimes  a  better  one,  can  therefni*e  l-»e  obtained 
by  using,  instead  of  hot  s.pirit&,  a  large  bowl  of  weak  beef-tea  or  of  panad^J 
Htiat  itself  is  a  stimulant  to  the  heart,  ami  as  we  do  not  wish  the  heart  BtimulatedJ 
but  only  the  vessels  of  the  stomacli  dilated:  while  these  things,  then,  should  fai 
warifi,  they  should  not  be  too  hot  A  wet  comprusu  over  the  abdomen  is  sotnetuMi 
better  tlian  anything  taken  internally,  and  is  especially  tasefnl  for  sleepleiBae^  ti 
children.     Where  a  local  compress  fails,  a  wet  pack  sometimes  snooeeds.  \ 

What  I  have  juKt  said  regarding  the  effect  of  heat  and  cold  may  seem  at  firal 

1  be  coutnuUct^-d  by  tUu  fact  tliat  persons  who  have  been  drinkintf  spirit^ 

711  room  without  experiencing  an;  marked  effects  may  become  tiuddeulj 
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^tosicaleJ  when  they  go  into  the  colil  uir.     Two  reaaouB  miglit  be  as&igiied  for 

^Mhi&:  one  \k  tliat,  frooi  th«  coldness  of  the  air,  the  eUminatiort  throuj^h  the  lun>is 

^Kftar  bn  checked,  while  nbsorptinn  is  Eiil)  going  on  from  thr  stomach,  and  thas  tlio 

^^pniount  of  alcohol  in  tlie  blood  is  iiicmjM<d.     Tbo  otht^r  aikd  pmttahly  the  t.me 

mwon  is,  that  the  cold  air  acting  a|)on  the  vessels  of    the  skin,  which  hrtve  not 

yet  been  coiujiletoly  [larulyscd  by  the  alcoJiol,  caus««  them  to  contract,  and  thus 

dhres  more  hlood  to  tlie  intejital  organs  ant)  to  the  brain.     Th<«  brain  lims  receives 

atlcohol    in  larger  quantities  than  before,  ami  the  panUysing  effect  of  tho  aloofaol 

upon  it  ia  thai  tnoi*e  rapidly  producetl. 

In  one  of  his  channiiig  st^jrins  from  German  history,  Gustav  Freytag  describes  a 
drinking  duel  betwemi  the  hero  Ingram  aiid  another  German.  Whoever  tint 
became  intoxicated  wa^t  declared  van<[uished,  and  tho  great  object  of  i^ocb  was  to 
pievwit  their  attention  Iteing  distracted,  bci^ause,  whmi  the  parties  were  at  all 
«(|aally  matched,  the  least  thought  or  emotion  at  once  caused  intoxication,  and 
ooDsequent  defeat 

TTw  effect  of  attention  may  be  explained  in  the  same  way.  It  is  known  to 
habitual  drunkards  that  if  they  wish  to  drink  much  they  must  allow  others  to 
(ki  the  talking,  fur  they  will  become  affected  much  more  readily  by  alcohol  if 
they  join  in  the  conversatiun.  Now,  con%'ersation  impliea  mental  exertion,  and 
nwital  exertion  is  connect^l  with  a  freer  flow  of  blood  to  the  brain.  The  freer 
Ibe  flow  of  blood,  the  more  alcohol  will  be  carricti  by  it  to  the  brain,  and  there- 
by th«  more  rapidly  will  the  mental  faculties  aruffer. 


FoRUs  or  Alcohol. 

HsTmg  considered  the  mndilications  produced  in  thn  action  of  alcohol  by  the 
»lteratiDiu  in  the  organism,  we  have  now  to  comiidcr  its  effect  as  modified  by  the 
■lilfitrvut  forms  in  which  it  is  taken.  The  chief  forms  aro  :  spirits,  wine,  and  aJes. 
of  these  three  classes  contain  several  suIkH visions. 
FAlcohoI  consists  of  the  three  elements  :  carbott,  hydrogen,  and  oxygen.  For  con- 
iCtticnce  sake  the  initial  letters  of  the  Latin  names  of  the  elements  are  used  to 
^oignate  them.  But  these  letters  indicate  more  than  simply  the  presence  of  the 
<lfflaeQt :  they  indicate  it^i  presence  in  a  given  cjuantity.  For  it  has  been  found 
^  elementa  always  cnmbinr>  in  d<^tinite  quantities,  or  multiples  of  these  quan* 
(■tin;  aod  these  proportions  are  :  12,  I,  and  16,  for  carbon,  hydrogen,  anil  oxygiiii 
(■fectireJy.  G,  then,  always  signifies  12  parts  by  weight  of  carbon;  H,  one  part 
V  weijfht  of  hydrogen  ;  ami  O,  sixteen  pstrta  of  oxygen.  These  numbers  are 
*I!*d  the  combining  or  atomic  weights  of  tho  elements,  and  are  supijoaeil  to  repre- 
*Bt  thr>  relations  between  tlie  weights  of  the  smullest  possibiu  portion  or  atom 
^«Kh  substAnoe. 

We  may  have  not  only  union  between  single  atoms  of  each  element,  btit 
'•twen  several  atoms  :  thus  in  alcohol  we  have  union  lictween  two  atoms  of 
*»fcoii,MX  of  hydrogen,  ami  one  of  oxygen.  This  is  represented  by  a  formula 
*^:  Ci  H,  O,  and  this  formnla  shows  us,  not  only  tliat  carbon,  hydrogen,  and 
*i|j50  ATd  contaiaed  tn  oicohol  but    tliat  theru  ai-e  'Ik  itart«  by  Weight  of  carl>on> 
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six  of  hydroj^'D,  And  sixteen  of  oxyguu.  When  it  is  pnt  into  a  spirit  Unip  oad 
Wmt'd,  it  unites  witli  the  oxygt-n  of  the  air  and  forms  c&rbonic  acid  aiul  waU<r. 
heat  being  given  ofl'  at  tliu  same  time.  'Hie  chemical  cliatignt  which  occnr  betwem 
Hw  atoms  of  carbon,  bydrogi^ii,  and  oxygen  in  tha  pro;.-f8s  of  combustion  lb  ivpf^ 
Bcuted  by  the  formula : 

Osjrnn     Carboiuo 
Alcnbol.    of  k\i.    Add  Om.        Vat«r. 

C,H„O+O,=  20O,  +  3H,O 

Alcohol  ho.^  been  prepared  clK^mically  in  Bevnral  ways.  It  nas  been  found  in 
Kmall  quantitii-s  by  a  direct  union  of  the  elements ;  but,  practiiailly,  it  is  atvays 
made  by  the  f>_'r:nentatioii  of  sugar.  All  kinds  of  nugar  an^  not  aliko  ;  ono  whidt 
is  called  grapo  su^r,  and  which  may  be  Been  occurring  in  suudl  hard  mnoBC<  in 
roisiiLS,  has  thw  formula  C«  H„  O^.  Another  auijar,  call«I  from  ita  souroa  i»tm 
sugar,  may  bo  ulso  used  for  preparing  alcohol,  but  in  the  process  of  f^niMntiation 
it  first  is  changed  into  grajie  sugar,  and  afterwanla  into  alcohol. 

The  chaxf -■  wliich  ooeur^  in  grape  sugar  is  that  it  splits  up  into  alcohol  and 
carbonic  acid  ;  the  alcahol  remains  iu  solution  and  the  car1»oniu  acid  pane*  oC 
This  gas  bos  powerfol  asph\'?ciatinj;  properties,  and  it  is  from  it  that  so  many 
deaths  by  suliboation  have  occurred  in  brnwern'  vats.  Tlie  formula  rfprww^uiing 
thiB  change  is — 

Onpa  Chrbook 

Magiu'.  Alcohol.  Acid  Ou. 

0,  H„  O,  -  3  0,  H.  0  +  2  C  <>,. 

When  tho  mixturo  of  alcohol  and  wat^r,  which  is  produced  by  the  fermentation  of 
tho  solution  of  grape  sugar,  la  subjected  to  distillation,  tliH  alcohol  poRses  off  much 
more' cilsily  than  tho  ■wat<'r,  ami  so  a  strong  .spirit  is  nhtaim--d  in  thi!  diatillato,  a 
grtat  iwrtion  of  the  water  remaining  Whind  ;  the  diBtillnte,  howin*cr,  still  contabs 
80m»»  wat*»r,  from  which  it.  may  bo  freed  by  mixing  with  Umo  and  re-distilling'. 

Pure  or  absolute  alcuhol  is  lighter  than  water,  and  has  a  great  attraction  foP  it> 
so  much  w>  that  it  will  absorb  it  very  readily  from  the  air ;  when  mixed  with 

^%ater  it  unites  quickly  with  it,  and  giT(?s  rise  to  lieAt,  It  burns  very  ivadily  with 
ft  blue  tlaiQe  and  with  no  smok&  Tlte  moi-n  water  that  is  mixml  with  it  the  leoi 
reatliJr  do«s  it  bum,  until  at  length  it  will  not  burn  at  all ;  but  will  mtb«r  pat 
out  the  fire.  Tliis  property  was  formerly  employed  as  a  rough  roetltod  of  ambt- 
taititn^'  it«  strength  ;  a  little  of  tlio  npirit  was  poured  on  to  gunpowder,  and  wi  on 

Hire ;  if  the  spirit  was  strong  the  gunpowder  exploded,  but  if  tlie  spirit  was  wmk 
it  lumped  the  gunjwwder  so  much  that  it  would  not  take  lire;  when  the  gOD- 
powder  exploded  the  spirit  was  said  to  Im  above  proof,  and  when  it  would  mt 
explode  the  spirit  was  said  to  be  under  proof. 

Wit  will  first  compare  the  action  of  the  divisions — spirits  wines,  and  alea — with 
each  other,  and  then  we  will  ivnmpare  tho  action  of  the  different  kinds  of  spirits, 
wines,  and  ales  among  themsolvcA,  The  first  ilifft-rence  w«  noto  between  s|iini^ 
and  the  other  two  gn>0]Ki  is  that  of  concentmtioti.  Almost  all  kinds  of  apirxt* 
contain  from  about  40  to  58  per  cent,  of  alcohol  by  weight,  wines  from  8  to  30, 
and   ales    I    to    10.      Thus   we   nee   that,    roughly  speaking,  vrines  are   as  a    rah- 
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4wtce  as  strung  as  beer,  aud  spirita  twice  as  stroiij^  as  wtnefc     A  glance  at  Uiwe 
numberg  will  show  that  tUe  RtrtiHf;  uk-s  arv  Htrou^pr  than  the  Xif^hi  wima. 

Spirits  are  rompo»,tl  ohifrtly  of  alcohot  and  vfatfjr,  tliuuyb  (-acli  kind  of  spirit  has 

ja  peculiar  Qairoiir  which  it  owes  to  auother  kind  of  aloohol  or  ethor.    Wiites  contain 

a  \w^T  proportion  of  etfaersr  colouring  matter,  and  sdiud  tortrnte  nf  potfuh.     Alea 

diiTor  fnmi  tiic  othor  two  in  cuntmjiing  Ins  alcohol,  and  little  or  no  Mher ;  Imt 

oonCain  eoioc  xu^'ar  and  mme  ghiton,  as  well  as  a  Itttle  mineral  matter.     Tlicy 

alxnoat  invariably  cont^Liu  abui  the  extract  of  hop.     The  diRtiiirtion  Xnatytocn  olo 

awid  beer  originally  was  tliat  hoer  contained  hop  and  alo  did  not ;  bat  now  lioth 

beers  and  alea  contain  hop  ;  and  the  difference  is  simply  that  the  ]>iT)]Mrtion  of 

>^«  Utter  extract  of  hofjs  iu  ale  is  Ichs  than  in  beer.     It   is   tticrefon*  !iwect(*r, 

■s  well  as  of  a  lighter  colour.  j 

From  their  greater  nmccntratinn  KpiriU  have  a  much  greater  local  action,  auj 

pndaoe  more  powerful  redex  otffcts  thnn  wines  or  idea.     Wh<«n  appli^l   lo  tliA 

Q&fanlcen  tkin  aloohol  eraporates  rapidly,  and  specially  when  the  part  is  fanned  or 

Uovn  npoo  so  aa  to  increase  the  evaporation  alcohol  |troduccai  a  sensation  of  great 

ntd.    II  ita  evaporation  is  prevented  by  placing  over  it  a  piece  of  waterproof  tissue, 

it  imetrstea  through  the  acarf  skin,  or  epidermis,  to  th«  tnio  skin  b*ilow,  and  tlier* 

lu*  a  similar  action    to  wliat  wo  liave  already  descrilied  as  occurring  in  the  mouth. 

It  partially  and  tcmponu-ily  coagulates  the  albaminous  Bubatuiious,  and   produces 

■nitation  and  redness.     In  this  respect,  too,  bmndy  or  whisky  will  have  a  similar 

Art  to  tiiat  of  punt  alcohol,  though  not  r(nite  so  jKiwerfnL 

ttlieii  taken  into  the  Btomat-h,  evajKirtttion  Ixring  prcventt-d,  Bpirits  also  caiitta 
tacfa  local  irritation.  Htrong  winen  have  little  or  no  effect  on  the  nuhroken  ^kin, 
W  when  taken  into  the  mouth,  acting*  more  readily  on  the  delicate  inucooK 
■mbnoie,  tiiey  produce  a  seiiHutiou  of^  wunuth,  and  tl)is  is  sometimea  felt  to  a 
■faigEMable  extent  as  they  puss  down  the  gullet  in  pei-sous  who  ai-e  Buffering  ^m 
tburmal  irritability  of  that  part. 

The  aloohol  in  ales  and  lieer  is  so  diluted  as  to  produce  no  action  on  the  skin, 
*fe)  bat  little  on  tho  mouth.  The  hops  and  carbonic  acid  which  they  contain  cause, 
vwerer,  a  pleasing  stiinidus  by  thi^ir  sharpness  aitd  transient  bitterness.  The  bitter 
tf  hope  differs  from  that  uf  otJior  bitten;,  in  pniducing  a  very  tcmpurary  effect  U|K>n 
tiw  organs  of  taste,  and  to  Uiis  quality  its  pleasant  effect  is  chiefly  due-  The 
lUlrtion  at  bittemeaa  in  in  itself  disagrpe.i.blfl  ft  most  person)*,  antl  wlien,  likft  that 
■f  Miydnuft,  it  is  pernstent,  it  becomes  very  disagreeable.  Quinine  also,  when 
Mtm  in  nearly  a  neutral  solution,  pmduoes  a  very  persistent  and  disagreeable 
^ittnr  taste  fiut  if  it  is  taken  with  sufficient  ucid  to  keep  it  thoroughly  iu  solution, 
*nnwhen  it  onmus  in  contact  witli  the  alkaline  mucous  membrane  of  the  tongue, 
M  whwj  it  is  followed  by  a  dmuplit  of  water,  it  loaves  upon  the  tongue,  instead 
('a  bitter,  a  pleasant  sweetish  tast<>.  The  taste  of  the  <|uinine  itself  is  disagreeable^ 
list  tb«  aftec^tuJrte  is  very  plesaant ;  and  the  bittei*  of  hops,  bt.-ing  very  transient, 
fcares  a  ptca-sant  impression. 

Ihs  fecal  ftffecfc  of  aloohnlic  cli>inka  upon  the  stomach  is  like  that  upon  the  mouUi. 
It  i*  powerful  in  tha  caaa  of  spirits,  mo<lerate  in  the  case  of  strong  wine.^  and  slight 
ia  Ihe  case  of  weak  wines  and  alea     When  u  man  wishes  to  stiiunlato  liiti  digestion. 
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and  piweat  somotliing  which  he  hu  token  from  duftgreeiog  with  bun, 
<?xfl.uipl<-.  whrn  ho  has  talceii  a  lobster  supper,  ht*  ta.kf<n  n  fliiiall  u^»ss  of  ftjitril 
uot  &HVf<rul  tunibluni  of  bcvr.  Tliu  rv&ax  ol-Uou  ou  the  circuhitioii  in  also  j^Tiat;^ 
the  case  of  spirite,  iuodu-at«  in  that  uf  strong  wines,  and  fftiiull  in  that  of  weak  wi^ 
or  ales.  When  a  pemon  is  fainting,  and  we  wish  to  ittiniulAte  hiK  circulation  f^aicM 
we  givp  him  n  glaaa  of  spirits  or  of  port  wine,  rather  than  half  a  tunihler  of 
or  a  ^Ituu  uf  ulc. 

Tbr  rflei-t  of  wiuea,  1>een,  and  spirits  on  tlio  prooeu  ol  dtgMtion  in  Ute 
is  one  of  very  great  importAnce  indeed,  but  ia  very  difficult  to  decide  sat 
On  the  one  hand,  we  know  that  otcobol  in  certain  quni)titif*ii  wilt  hardtm  nif 
thereby  interfere  with   its  digestion ;  that  it  will  further  precipitate  fwj 
pepionea  ;  ami  that  iu  large  quantities  it  will  also  stop  the  aeureticin  of  gnstrio 
increase  tho  seN*retion  of  uiocus,  and  even  lead  t/i  vomiting.     On  the  nthor 
know  that  hiuaII  quantities  are  amonj;  the  nto«t  |iowerful  ntimulantM  to  tJte 
and  niovptnenta  o!  the  stomach  wliii*h  wo  powiesa.  and  tlwrefore  we  are  inci 
suppose  that  they  would  greatly  facilitate  both  the  digestion  and  aliani-ptioD  of  foof 

The  result   of  special  experiments    is  hero  oontradictory  ;    and  thn    mull  4 
the  experiments  inAde  on  a  large  scale  by  people   in    general   is   also   cnntr 
tory  ;  for  while  the  greAt  majority  of  people   in  Eiux>pe,  at  least,   drink  alt 
iu  one  form  or  anotlier,  witlt  such  of  their  meals  us  i.'Oiit4Liu  alliuiuiuous 
in  tho  form  of  flesh  or  cheese,    a   certain    nuuiltor   tiud    they  on*  better 
alcohol  in  any  form,  and  that  when  taken  with  tlieir  mtnU  In  small  qiiantit 
in  a  diluted   form  it  deranges   their   digestion.      To    settle    this   ditHcTdty 
exppriinenta    were    madi?    a  short   while  ago  by  Buuliner  under  the  direction  ul 
Professor  I>m1«>.*     These  experiments  were  made  in  two  ways — tirst,  by  treat 
boiled  white  of  ^g  with  a  digestive  fluid  in  glasites  maintained  at  tlie  t<^n)] 
of  tlie  body.      To  the  digestive  mixture  in  one  glass  no  alcohol  was  added  ; 
Others  alcohol  was  added  tn  various  proportions  and  in  diflen.>nt  forma,  as 
bom*.      TIte   result  of  those  eK|>erimentR   was,    that   when  alcohol    was 
quantities  itniy  sufficient  to  form  10  per  cent  of  the  whole  liquid  in  the  g;lBM,i 
DO  effect  upon  ArtificiAl  digestion,  but  that  as  the  (luantity  was  incroasiK] 
to  '20  per  c«*nt.,  the  digestion  went  on  more  and  more  slowly,  and  that  vhm 
than  30  per  oent.  was  added,  dix^tion  was  entirely  orrvsted. 

Experiments  with  wines  showed  that  they  interferod  with  digestion  to  a 
extent  titan  oould  be  explained  by  the  quantities  of  alcohol  they  contained, 
trary  to  cx|iectaUott,  the  Frencli  rtnl  winea  int«*rfered  niorf>  with  digntton 
white  Uennaa  wines.     One  of  Uie  won>t  of  all  was  Marsala,  and  one  of 
objectionotjle  was  ^arkling  Hock.     TIte  reason  why  wines  should  int«rfi! 
with  dit^estiun  than  a  oorreaponding  quantity  of  alcohol  wan  not  determined. 

Beer  also,  oontradictory  to  expectation,  was  found  to  interfere  very  mnc 
with  digestion  thun  a  corre«j»oniling  quantity  of  dUnttMl  tdcohol.  and  tlits 
poBsibly  due  to  the  salt,  and  cs[H>cia)ly  to  the  phosphates,  it  containfid. 

Bat  experimouta  made  with  digestive  fluids  in  a  glass,  while  they  nay 
Mt  api>roxuuiit«  id«a  of  what  is   going  on  in   the   stomach,   do   not 
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*t  ill  eucUr  CO  the  c^DilJUoiui  in  tbe  living  Uidy.     Ktir  in  i\\e  stoinMHi  «ri  ImTt*  to 
cmaidFi  not  mer-  ■    jf  the  focxl  in  tlio  gaAtri-  ■(  tli«  worttiou  of 

tim  juice  itsuli,  -  .  .     ry  of  tfau  Htomadi,  and  t-      ^   ^      ry  of  nbttorption. 

In  imJar,  iWufuro,  to  obUui  aoiiui  irualwortliy  data  rvKardin^c  tii«  action  of  vmrioai 
focm  of  alooliol  ott  digesijoii  in  Uie  ■toniatili,  Btichiipr  wubed  cot  tlio  iitomtu-ti 
of  wDic;  p«ut«uu  b)*  lUMUts  cif  A  «yplu>n  lix  liriiira  attj-r  dtnnor,  and  aav  wIkmIkt 
atij^  muligeflU^l  rfniiiaiiLii  of  tin?  niext  wrre  «til]  pivscut  after  that  uiC«rTal.  Bnm»- 
ti&M  bo  oliuwod  tiitnti  to  di-iiik  wnUr  aluur,  at  otluT  tinun  boer  or  wine,  with  their 
"liuMr.  Slid  dn>w  hm  votwifXixuiM  rf^i-duif;  the  «&ot  of  theM  drinlu  upon  dijifvtion 
^rita  ih«  [)rc«iAltco  or  HJi«>t>tiOP  of  any  food  in  thn  Ktomach  wlteii  lin  wafthrd  it  nut« 
i'Vjw  considnmtion  for  liix  ptttii^ntJt,  who  were  aliucwt  rntinOy  women,  Kf  niadf* 
^^■D  vxperimenta  «iCiuir  with  alcohul,  with  brandy,  or  any  utiier  form  of  icpfrita, 
^^*it  only  with  twiT  ami  witH-.  Tin-  resulte  tliat  hi*  oWtninwl  wfn».  ihtl  IjoUi  win** 
I  *I|J  bwr,  evcti  iu  uuatt  qunutitiw,  intorfered  witli  itiffi-stioii ;  Ixit  when  the  iitonuicli 
^^^^  iMalUjy,  UiU  int<-rf''n!i)C)>  wan  not  »o  |i;rpAt  im  in  the  ex[MTinifnU  made  with  arti- 
^Vdol  digeation  in  glasuu.  Whonevw  thn  Ktotnnch  won  dorangod,  and  ga«ln<^  cntAirh 
>raa  fnamat^  tbo  rcsitlta  of  <*jtp«riment«  uu  thi*  Uvinfc  Indy  appmaohnd  mair>  nnirly 
**.>  lUwe  oti     I      i      '    liKmtioD  iu  glaw<9.  and  the  de>l(r(4.>rions  I'  ■  ■■■A 

»>«t  tifiou   M   .  WM  incroaMd    to  such    an   rxtvnt  oa   k<<  '  it 

^honfAhmr.  Ttiu  result  eorreqxuuU  with  the  cbnical  ohMrvationit  of  t'rofMaar 
*<b1w^  who  baa  bei>n  accuitonied  for  yrani  Iwck  to  avoid  «v«ry  form  of  alooliol  in 
^mm  oI  gaatric  catoiTh  ;  or  if  he  thi>ujthi  iwcrwMiry  to  admiiiMtcr  it,  hna  oidy  dom>  Mt 
Vj  nouia  of  eueiuata. 

KTHa  injurious  *ff«cta  of  aloohoUc  UqaorA  on  the  ntomach  and  iucwtioMi  }mvo 
u  fortitnilarty  itudied  by  Pn)f««Mr  l«ud«t  ("Lyon  Mi^kal,"  tonw  xli,  (l  MS). 
K  uflecta  difler  aooonUng  to  tho  manner  in  which  the  Uitoucatui;t  liinot  is  tiilion. 
^eofda  in  cssy  ciroamttancm  take  il  raf(ularly  and  vontinuotuUy  without  rvm-  gOtting^ 
*lrQLk ;  artisuiui,  oii  the  coiilmryi  tak>*  ii»naidtMwl»l<^  quanbitiiw  of  alruliol  nt  oao 
^^>,ouc«  or  twiu«  in  the  wt*k.  TUme  two  uodra  of  nhaoq^ion  produce  difimmt 
'^OQi;  M.  Leadot  has  not  paid  any  att«ritioa  to  the  ditfcrvut  kintU  uf  oJcuhol. 
*»w  thinJu  t)ui  it  IS  in  tli<*  cmtiii':  'eriotu  actiun  mther  tlmn  in  th« 

kaid  taken,  thai  wo  mUKt.  lixfk  Ut  < '  !-<^  lesions  in  thn  muv  cUmi      In 

^^uxiuiu  elau.  where  tlio  aloohol  ia  dronk  twpidly,  gnittro-«ntorttui  in  tound,  which 
**o{  a  morn  or  l«m  acut**  i:luuni(!U^r. 

Amoug  well-to-do  fi>H)[jIf .  iriutiitia  of  a  superfidat  catarrhal  charaotrr  ia  thlHIy 

^''Utd,  and  enteritis  occiira  cKp^rcially  amoof;  wine  Dit*ruhanta.     In  fact,  tlio  man 

^^  a4rT|ir  grta  dnuik,    but  wlu)  u>  conttnuully   drinking,    ha«   always  loose  and 

^^**tr  finn  tnutiona     Thin  mtoritift  vid  thin  liqmd  condition  of  the  uioUoiim  may 

^*  lor  twenty  or   thirty  yt-ant ;  the   motions   are  catarrhal  and   mit  dvBentwia 

^  Uu  other  hand,  the  worktuau  who  (■eta  drunk  once  or  twici>  a  wr*»k,  but  hardly 

^'"'^  liquor  aC  other  ilnM«.  mdvni  ratbt>r  from  oonstipation.      Tha  w«ll-to-do 

'       from  a  untilMicy  to  Utcd  from  tho  noos  or  from  Uia  atoniach, 

imui  the  livifT  ;  ht*  haa  alio  a  t«nduney  to  atb«ronia.     Among 

'^^  I«)|ile  glyuoaaria  may  occur  nt  thn  a^;^  of  thirty  five  years.      In  inieh  p^nRins 

^Wtitit  ift  wr  nriota^  and  is  aooomnaiiiod  by   Impatio  compliantiona,  anch  a* 


TITS  mFLUENaE    OF  SmrULANTS   AXD    ^TAltCOTlCS. 


hypertropliio  oiThown,  vliich  muy  Iiuit  »ov«n  or  eight  ^ears,  while  such  afleeticin  ' 
ore  T^ty  rare  in  tbe  artisan. 

The  eficote  upon  tliu  uervou^  system  n£  wines,  beers,  and  sjiirits  are  due :  first, 
to  tlieir  reflex  action  on  the  circtilation ;  and  secondly,  to  their  effect  upon  the  \ 
brain  and  nerrt)  ccittrea  aftter  alisorjition. 

The  stimuUnt  effect  of  spirits  upon  the  circulation  ia  greatest,  and  Uiat  of  beerl 
ris  least.  1 

Ttie  action  upon  tlio  norvo  centres  is  also  niocFt  rapid  in  tlie  case  of  apirits,  taiS\ 
[aloweat  in  the  case  of  beer.    On  this  account,  tho  restraining  powera  of  the  nerTOttvt 
[cyRtrm   being    paralyf^ed,    while  tho    lower    centra   are   still   undergoing   greater^ 
Isfciniulatiun,  there  is  a  greater  tendency  to  wild  exciti'ment  from  spirits  than  fromj 
tther  wiiicii  or  be«T.     Strong  wince  huvo  an  action  similar  to  spirits,  whereas  weald 
Trinee  more  resemble  l>eer.  \ 

In  tlie  case  of  wines,  however,  the  atimulant  efTeet  of  the  atoohol  which  tAcjf^ 
rOOntain  ia  raoditieil  by  the  ethers  which  ^ve  t<i  the  wuwrB  their  bouquet.  It 
is  probably  in  oanacqucnoo  of  this  that  wrini-s  have  n  tendency  to  cause  hilarity 
and  an  excitement  of  the  emotions,  feelingK,  and  thoughts,  whose  effects  am 
confined  to  the  individual  himself,  rather  than  the  tendency  to  moreraents  <£ 
aggression  upon  others,  which  spirits  have  a  tendency  to  produce. 

Tho  etfect  of  alcohol  in  Iwer  is  luodificd  by  the  hops.  This  substance  hsf 
ft  somewhat  soporific  action,  and  l>eer  has  therefore  a  greater  tendency  to  itroduce 
(Irowmnesa  and  sleep  thnn  either  spirit*  or  wincK. 

TJie  effect  on  the  gmifral  nutrition  of  the  body  of  wines  and  sjiirits  v^  alw 
diflerejit.  Tlie  different  appenrancr  of  the  spirit  and  beer  drinker  hnn  been  illustraled  \\ 
\sif  Hogarih  in  his  "Beer  Lono''  and  "Gin  Alley,"  where  he  depicts  the  bsBT'j 
<trinker  as  large^  £at,  and  bloated,  the  gin  drinker  as  thin  and  emaciated.  As  a  gnod 
ttxaniph*  of  the  wine  drinker^  we  m«,y  tAko  the  ^uly  old  S'luinr  in  tho  first  pictui* 
of  the  "  Marriage  i  la  Mode."  There  we  see  him  neither  thin  and  emsciat«<l,  nor" 
fnt  and  bloated,  but  with  full,  rounded,  Krm  rheekR,  xmooth  skin,  and  a  generaT 
well'fed,  weU-<:are<l-for  look.  Unlike  the  gin  drinker,  his  body  is  amply  nourished;' 
tuA,  urdike  the  Itonr  drinker,  he  bos  no  tendency  to  the  accumulation  of  wuw 
i$gti^Uro'j^noiui  product-t  in  t\w  Khnpf^  of  fat  He,  too,  suffers,  but  his  sufTerings' 
are  due  to  the  aooumalation  of  nitrogenous  prodncts.  Kxeeen  of  uric  acid  and! 
urates  in  his  tissues  render  him  irritable  and  choleric,  while  at  the  same  time  tlie^ 
ttMno  gottty  indamniation  in  his  toes,  whidi  chsins  him  to  hin  chair  like  a  prbtODrrJ 
and  oocasionally  subjectji  him  to  thf  tortures  of  tlm  I  ik]  nisi  Hon.  \ 

PeritapA  the  mau  nnticeAble  in<icance  of  the  effect  of  the  sabstanoes  eomhinedP 
with  oloohol  in  certain  forms  of  spirits  ia  to  be  found  in  the  aotimi  of  abaintl»«.f 
This  oonsists  of  Mrong  spirit  flavoured  with  oil  of  wormwood,  and  this  oil  has 
raaHcod  t^siologioal  action  of  Hs  own.  Absinthr,  when  given  in  xuioU  doses 
amauds,  caosos  giddiness^  aooompanied  by  an  abrupt  succession  of  musonlar  jf 
as  if  ntnaemas  electric  shocks  wore  being  pawed  tliroitgh  the  animal  In 
doses  it  produces  epileptic  oan\'nlsinna,  and  causcs  alao  deliriirm  with  h.illnrrn»i 
(ions.  Tliis  delirium  comes  on  quito  Buddenly,  instead  of  coming  on  graduaUyl 
kUie  litat  of  oloohol,  and  Ibo  halluciuatioua  prodacfl  sgitation  and  apprArancesI 
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nt  uiger  o/r  fright  in  tho  unirtul.  '    Iii  ntan,   t%o  mtucttlar  fthocfcs  and  gtddinedii''' 
»rliR.-b  are  so  percepliWc  in  anitiiaJs  aliK>  occur   to  k  slight  extent,    Imt  ari^  IrMBf 
nxnrkod.      UiUeas  one  wcm  on    tlie  wtitoh    tor  Uicni   tln-y  miglit  pass   umiotiorti, 
li«iT^;  represented  sitn|ily  l>y  trembling  :in<l  gitl<line.sR,  wbicli  might  Ivp  rc'garilcd  ii' 
«Iiif  in  tho  ftlcohal  alntie.     But  whoa  intoxieation  is  <!nTnp)»t(>,   it  in  ac«)nipiUiie4 
l»y  fptlppfic  wnzarea  which  are  uot  prodije<xl'l)y  alcohol.*  'f*'' 

These  convulsions  nw  duo  to  th*>  actioti  of  tlM»  nljHintho,  not  upon  the  cerebrom;' 
l>ut  apon  thf  medoHii.     Th^y  nBUftJly  tM-minftt*-  fnvmirably,  but  in  sonio  caees  thfty 
occur  in  nipvf  suoceaaion,  -with  mt^rralB  of  only  five  oFtefrminiit«9  hHwcon  thetaf*' 
Then  tlw  vase  h  vi>r\-  grave,  and  at  the  thinl  or  foiirtli  attack  dmtb  mfty  oomr^   or 
the  pfTBon  may  remain  in  a  state  uf  onma  tending  iti  death. 

Brandy  ought  to*«;  madt;  by  rhe  distillation  of  -wine,  and  when  pn-jmrcd  in  this 
way  is  one  of  the*  [mrest  ami  I«iBt  injurious  form^i  of  spirit  It  then  contains,  in 
iuKiition  to  alcohol  and  watw,  imtall  quan^tinn  of  aretif,  rvnanfliio,  butyric,  aiiil' 
Tilorianie  rth*Ts,  and  small  quantities  of  wrap*  sngiir,  colouring  matter,  tannin,  anA 
«ii 

111  action,  when  pun;,  is  very  much  like  that  of  pure  alcohol,  although  probabl^f 
A»  ethers-  present  in  it  rcmlwr  it  slightly  more  .itihiQlftlTiig  to  tJie  secretfon  of 
^^Mtive  juice*,  and  trnil  to  r»-n»lpr  the  intoxication  it  producoB  moiv  gny  and  less 
fiftiooa. 

But  a  great  deal  of  l>randy  tit  simply  mndernnn  spirit  by  the  addition  of  some 
t^Bpft-at*'  of  potjudi  and  prunes,  acctie  ether,  tannin,  and  burnt  sugar.  Soaietimea 
■  Bttle  real  'brandy  is  added  to  it,  and  »onict.imes  an  artiliotnl  nuxtTn-i?  of  tEiuuithic 
Allwruul  other  sul.*st9m*»*9,  maile  "by  diRtilling  piilm  i«l  with  sulphuric  acid  and 
^t  Bneli  brandy  ai<  thiA  is  of  course  much  more  injuriouR,  botJt  to  tlie  nervoua, 
tjftmi  and  rtftmaeh,  tlian  the  pure  spirit.  '"'' 

Whiricy  is  prtipared  l>y  the  disfiHiition  of  maU,  and  It  contains  fusel  oil,  Idi^' 
MiyKc  alcohol,'  in  fidditi<»n  to  onlinary  alcoliol.  This  fusel  oil  is  much  morb' 
injarious  tw  health  than  onlinary  nleohol,  being,  according  to  Rabutejiu,  tiftcoti 
tines  tnorvi  powerfni.  Ita  vapour  causes  aching  and  heavineiis  of  the  head,  and  in 
wmnals  will  produc**  oomplcto  amesthcsia.  It  s<vms  prolxible  that  in  old  whisky 
kgood  deal  of  the  fusel  oil  is  convt'rt*^!  int*i  uther,  or  at  le;i5t  enters  into  soioo 
(floipouud  in  which  it  is  less  injurious  than  it  is  ift^  new  whisky.  New  whisky 
»JT»mr»  to  have  a  mneh  nmro  jKiwerftil  and  injurious  action  npon  the  brain  tliati  old, 
ua'l  ipenis  i«pe<'iallv  to  pr<vlncc  a  greater  tendency  to  violrnct;.  The  ob8ci*vation« 
"■vie  on  til"  pfrect  of  very  old  whisky  are  not  mtincrou?i.  A  friend  of  mine  told  mo 
ili»t  on  ono  occasion,  while  dining  with  a  gi'titlcman  wlio  had  some  exceedingly  old 
•fciifcy,  the  guestB  compluined  liirtt  it  vrm  m  old  that  it  had  lo«t  its  Ktrerigth. 
It  had  no  fiery  taste,  nor  did  it  (M*m  t<»  pnxlnee  any  etToot  upon  their  intellects 
•til«  they  sat  drinking  it.  But  when  tliey  rose  to  go  tn  the  drawing-room,  they 
t"ood  thiy  were  hardly  able  to  walk,  the  cerebrum  seeming  to  have  been  left 
•Iw*  flnaffected,  while  the  Functions  of  the  ccrtlicllum  wore  greatly  impair6<L 
n  flsfifiidpring  this  observation,  however,  we  must  be  careful  not  to  atrributti  thii 

*  "On  Aleahelutn."  hjDr.  T.  Msfnui,  tratulat«d  bj  W.    3.  OrecDfldil.  M-P..  pp.  £3  ud  73, 
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effect  altogether  to  the  quality  of  tlic  whiiiky,  but  partly  to  the  form  in  which  it 
was  taken.  It  li&d  i^-vn  mixed  with  hot  water,  nud  gradiiuUy  sipped,  bo  that  ita 
action  was  diiitributed  orer  a  length  of  uuw  ;  if  taken  pure  il  might  have  hod  a 
different  action. 

Curious  ditlbrancee  are  said  to  exist  nbo  in  tJie  action  of  diffeixnt  kind*  of 
liquors  on  x.\\f>  Hqailihrinm  when  takt!n  in  excefis.  tkMxl  wine  or  beer  is  said  to 
makn  a  man  fall  uu  hiii  side,  whisky,  eapts.-ially  Irisli  whisky,  on  liis  face,  and  cider 
or  perry  ua  his  back.*  These  disturbtuiecs  of  the  tM:[uilibriuni  correspond  exactiy 
to  thone  cau»;d  by  injury  to  the  lateral  lobee,  and  to  Uie  anterior  and  posterior 
part  of  the  middle  lobe  of  the  cerebellum  reajHictively.t 

The  fp^ater  excitement  and  tendency  to  fury  produced  by  new  whisky 
may  not  be  entirely  due  to  a  difference  in  the  mode  of  action  between  fusel  oiL 
and  alcohol,  but  may  1>e  partly  caused  by  the  more  powerful  iotoxic&ting  pro- 
^lorlies  which  the  admixture  with  the  strong  fusel  oil  iniparta  to  the  Kpiiit  Foe* 
whore  intoxication  is  produced  mpidly  there  is  usually  a  greater  tendency  to 
violence,  and  this  tendeucy  is  also  more  marked  in  [)owerfuI  and  muscular  Indi- 
vid uiUa 

Uin  ia  a  spirit  flavoured  with  juui|>er  berries,  and  also  in  some  oasea  with 
oardaroom,  grains  of  parsdiso,  coriander  seeds,  cassia  buds,  angelica  root,  calaaiu^ 
and  orris  root.  The  ebief  effect  of  these  sul>stances  in  modifying  the  action  of  tiK 
aloohol  in  Ute  ^  h  not  so  much  exerted  on  the  nervous  system  itself  as  upon  Um 
excretory  organs  :  the  kidneys  lieiiig  stimulated  by  the  oil  of  juni|wr  to  greater 
functional  activity,  so  that  alcohol  also  may  be  more  rapidly  eliminated  from  tht* 
body  in  this  form  than  is  the  case  with  other  kinds  of  spirits. 

Rum  is  obtained  by  the  distillation  of  nioliisseK,  and  is  usually  kept  fur  a  loug 
time  ill  oak  barrels.  It  ui  said  thus  to  acquire  a  larger  quantity  of  astringent 
nmtrtt^^r  tlmii  other  funiis  of  spirit,  to  have  a  lees  irritating  action  on  the  stomadi, 
and  to  be  more  useful  botli  in  gastric  and  pulmonary  catarrh  than 
spiiita. 

Koumiss  is  an  alcoholic  drink  which  the  Tartars  prepare  by  fermenting 
milk.      It  \f{  uKed   )>oth  in  Kusaia  and  this  country,  but  its  use  hero   is   almost 
confined  to  iuvalid&. 

The  effect  of  continued  indulgence  in  spirits  leads  to  chrwilc  duieaac  of  tim 
various  organs  of  the  body.  The  brain  suffers ;  and  its  functions,  which  ars 
t*miK)iurlIy  paralysed  dtiring  intoxication,  are  gradually  but  permanently  we*k( 
in  much  the  samt'  order  by  loiig-conliuued  indulgence.  Thus  the  judgment 
less  clear,  the  will  less  powerful,  and  the  sense  of  the  individual's  relation  to  otiun 
mudi  impaired.  He  l>eoonie8  vaciUatiug,  more  selHsh,  and  less  true.  In 
casen,  iudeod,  the  tt*ndi>ncy  to  untruth  becomes  so  great  that  no  reliance  what 
can  !«  placed  upon  the  pei-aon's  word.  Sometimes  it  is  doubtful  whether  th*  lyii^ 
is  deliberate,  or  whether  it  is  really  due  to  what  one  sometimes  sees  in  children — a 
complete  inability  to  distinguish  bctwoou  tlio  facta  of  the  externa]  world  and  \Jb» 
crcalioiui  of  their  own  fancy.     Even  in  Jtealthy  sdults  wo  hnd  this  difficulty  under 

*  SburtbouM  :  Bsilr'a  "  Hac>situr  at  Sporto,"  ItiSO,  Vol  XXXV..  p.  3K 
f  Ferrin- :  "  Fnoctioiu  of  tliQ  Bnin,"  LoimIoo,  L876,  pp.  M  ud  9& 
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oirovmstaDccA.     Whnn  one  is  ukM  regarding  an  «vent  which  liAiifiCiiGd 

Kcme  ytxn  ago,  Iw  will  prohnbly  givr  a  perfectly  txirrfjct  unitwfir.      But  If  firrt  od6, 

MJid  tfa«n  aiiotlKsr.  uitl  |JM-bafiit  a  third,  uyi  to  him,  "  Ait  ruu  quJtf  Kuro  it  wum  mo- 

•tJid-sol"    "Oil!  it  not  liapjM-u  in  Hudi-ftuJ-sucIi  anoihrr  way?"  Uv  may  begin  to 

doabt  t}»  tmlit  (if  hiK  f^illf^otinn,  and  fituillv  Wlieve  that  thf  occnmnof  icKik  place 

ixi  tb«  way  8Qggt<8ted  bv  ntLfn.     Hih  iniHffiiiftlion,  awakened  Iry  hiM  friend'n  qaen- 

*-ioa»  ill  thin  caw.*,  timy  c<niipM*.-ljr  oviTjiowcr  the  convct  recollrction  which  he  has 

facts  liA  thi-y  aclually  bajipeiied.     In  children,  tho  iniftjifinution,  without  any 

iou  from   withuui^  appoara  somettniM  in  0Tpr|>nw(-r  the  recollootkiiL      In 

vSnmkarda  th«  aam<*  is  Apparnnlly  the  caiws,  and  thia  iit  aided  by  tho  impainnpitt  of 

■y.  which  ia  afaw  nuo  of  the  coiufequoiK-(<a  of  ohrouic  alcoholism. 

The  phyiiic»l  lonons  to  whit-h  tht>«<>  incntMl  changes  are  dnr  appear  to  cunaiat 

psrtly  h»  ftlirration  of  the  V(«aols  which  supply  the  nerve  cntn-s  with  bUtud,  and 

p«nly  to  alt«ratiuna  in  tlie  nerve  ccntrrs  thotuHeUea.     lite  ncrvo  cells  and  Gbrca,  tu 

which  the  activity  of  tlw»  nsrve  eentrw  is  duf,   arc  held  togpthf>r  by  oonnwUvfl 

"tiamaB.     In  chrome  aloohoUnu  this  becomes  oincli  iucreaiie<i,  and,  prcMting  ou  the 

VB«rv«  cvlla  and  fibre*,  cuuaeo  thorn  f^nMiually  to  wast«  away. 

Bosicies  tlioM  nltvrations  in  thn  e)iarB«rtcr  and  BK^nlal  iK)Wcn  juit  deicrilwd, 

hgifiadip.    wMght    in    the    h«iul,    l>uizing   in   tht>  Mini,  and   giddiiieaR  occur  fnv 

*famiiy    in    chronic  drankarris.       They    tutfrr   aJao   from    nuiiibpHB,  tizigliug  or 

prickin}:  in  vtiriouH  parts  of  fhc  body.  M|M<(-ially  in  tbp  9o\rs  of  the  fr<*t  and  palms  of 

Ui»  handft,  and  sciuifvCimw  in  the  Utg  and  arm  nf  one  sidr.     Sometimes  there  ia 

gnoUer,  aometimcs  Ina,  aenaitivtineas  to  imprueaiona  madt*  upon  the  stirfaM  of  the 

hody ;  there  may  he  weakueas  or  (rvmbliitK  of  the  '.'xtrrmitira ;  and  the  bhwldrr  afid 

netam  may  t«  affected  in  such  a  way  tiuit  their  cunt^^ita  are  either  allowed  to 

caape  iiivolnntarily  or  qMuaaodioally  retnineiL  •     Tho  altrrmtions  in  the  stomach  aud 

fartftiana  oooaaioned  by  alcohol,  and  the  aym|ttoRiK  Utey  produce,  havf  alretidy  \>^n 

thmtioned. 

TTir  marked  difference  Iwtween  thr  ap[>earance  presenter!  by  the  spirit-drinker, 
U»  wineHlrinker,  tind  the  l»epr-driiiker,  as  excmplilieil  in  Hogarth's  pictun-s.  is 
^bahly  partly  du«  to  the  efleota  of  these  different  drinks  on  the  alimentary  canal, 
lad  partly  to  th^ir  eflects  upon  tiimin  oliatkf(r. 

The  alcobol  in  Hpirita,  in  wine,  and  in  beer,  after  it  hoa  once  been  alBorbed,  will 

Htd  to  prtrrcnt  the  combustion  of  otlirr  substances  in  the  iKxly  ;  and,  undergoing 

Portion  iiarif,  will  to  some  r-xtent  not  aa  a  foorl.      But  th«  local  effecta  whicli  it 

prfsooi  on  the  stomach  and  inteAtinea,  when  taken  in  the  form  of  spirits,  will 

pinat  fliher  food  from  being  enten  or  Afisiinilat«^l  to  a  nutErU-nt  extent,  and  thus 

^^enon  will  be  more  or  leaa  atawed.  and  btx-ifmi-  tliin  imd  iniM'rablc.     Thin  will 

'^'^  siwajra  be  tho  ewe  ;  and  ao  one  may  find  chat  at  one  period  the  spirit-driuker 

^y  pnarot  a  well-nouritdifil  apitearaooe,  atmihu-  to  that  of  tlie  wine-drinker,  or  may 

^ncL  bloated  Uke  the  beer-dnnker     So  lunf{  afl  tlie  stomach  and  intffitini4  aro 

Ijarvd  by  the  spirit,  and  w.>  Umf  as  the  drinkinf:  (niatnnn  of  iht-  individnni  have 

lucvd  him  u>  sudi  poverty  us  to  pmvent  him  from  getting  as  much  fuutl  im  ho 
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wants,   Uie    nutrition  of   thn  body  may  cut  suffer,  or  mny  iiKleed  appear  to 

i-reased  ;  but  when  oither  tlifi  digestiou  is  dostroyDd  by  cuutiuued  alcuboUsm  u 
,the  circunisttincca  of  Lhc  Urunkunl  Icsiien  biu  MUpply  of  food,  Uien  emnciatiasi 
oocur. 

Wino  has  a  less  powerful  local  effect  upon  th<^  stonioch  tuiii  intestiuen,  anri  is 
likely  to  dfwtroy  i\w  digvstivo  |x>wHnt  tliiui  spirits.     At  the  ttaiiiu  time  it  d 
Contain  any  nutritious  uubstaiices  in  uddition  tu  alcohol,  and  so  it  doa  uat 
tsi'lf  to  futtcu.     CuQ80(iuuiil1y  tlic  wino-drinker  is  aeither  emacifttc-d  like  tlw 
'drinker^  nor  bloated  like  the  beer-drinker. 

Aa  the  l)eer-drinkf>r  takun  beer  in  addition  to  other  nutriment,  he  hw  a  tcmd 
become  fat  and  bloated  at  one  tiutc,  altliough  he  m:iy  aftH-Twardii  Im-cuiu'.'  thin 
aciatud,  from  liis  digi-irTtiou  also  Bullurinx  Liki'  that  of  the  spirit-driiiki-r.     N 
[VithBtaudii^  the  apparent  stoutne«s  and  Ktc<engUi  of  beer-drinkers,  tbcy  art*  bjr 
cans  healthy.      Injurips  whioh  to  other  people  would  bt^  Imt  filiji^ht  (ire  apt 
rove   BeriouB  in  them  ;  and  whon  it  is  necessary  to  perform  surgical  ape 
jBpoQ  thoin,  the  risk  of  deatli  is  very  uiuoh  greater  than  in  otheni.     On 
ookiug  at  the  bcer-di'iukur,  wu  nee  that  iiu(t«ad  of  \\hi  flv^h  boiuf;;  firm,  thr 
which  orerloakds  it  is  o£  a  somcwhnt  soft  con»istonce.  as  if  the  cellular  tissue  • 
not  contain  firm  fut  alon<>,  hnt  contaiiit'H.t  moisture  aloii^i;  with  its     The 
imtj  of  alcoholic  lii|uor8,   indeed,  haa  a  tendency  to  pmdace  watcr>'   exttdiAic=3l 
lither  in  the  cellular  tissue  or  in  the  cavitivH  of  tlie  body  giiutfraliy.      This  ^ 

mtw  oWdent  in  the  lat4^r  stnges  of  drunkeniiiws  in  thf  form  of  dropsy,  and      J 
%un   rise   to   the  old   proverb,  Vivit  in  vino  i/wniur  in  tupitu      (Hi)  who  U  "^ 
in  winu  dies  tii  water. )  < 

At  first  the  fat,  which  is  vory  «oft,  i/t  depooitpd  chiefly  under  the  hIuu,  betwflOr 
10  musclejf  am)  in  the  abdomen.     In  the  Uti>r  tttag«»,  when  (he  individual  faa^W 
waste,  it<<  plaoe  is  token  by  a  twrb  of  gelutinou»  tnass,  and  at  a  stilt  Ut«r  sttp 
ropsy  occurn.     Tlie  «kin  itvlf  is  nt  firNt  soft,   with  a  slight  satiny  feeling,  titm 
hicfai    I   have    seen    Profeaiwr  Neumann  tittcover   the  olcf^olio  tendenciM  of » 
timt;  and   perspiration  ta   easily  induced.      Later  on,  thft  skin  becomes  tUft 
d  discolourud,  sometimes  red  aod  sonielitneti  .itJIow,  and  bRcomvH  liable  to  variov 
disttisi'S,  the  iM^t  known  of  wliich  ih  ueue  ronnveo,  often  called  bitttle-uoK*\      Beiwlai 
jlhift,  the  akin  may  l>e  affected  with  iutlauiinatiou  of  various  sorts,  leading  to  the 
miation  of  ulcurs,  vesicular,  itcaly,  or  poatutar  miiptimis,-boiUt,  and  atiBCMHra. 
Bosidus  nmderinK  meit  more  liable  to  death  from   injuries,  or  from 
nilious  wliieh  would  otherwise  liavt*  been  recoven-d  fi-oifi.  alcohol  teiuls  tni 
induce  diseases.     Borne  of  these  have  alreaiiy  lieen  oientioned-  -vis.,  delrrittm 
-ir-~      Tiuuiia,    degei)eratioii    of    thr>    nen'ouii    nystetn,    and    chronir     catarrhal 
(  .of  the  stomach  lutd    intestines.      The  moniing  vonniin>;  and    ohraniB 

;;,tur(t-iitLt«tinal  catarrh   which  occur  in   drunkards   Im^'e   nire&dy  be>en 
J^'hu  catorrfajiJ   Inllummatiou  not   uufnt|Dcnt]y  leads   to    ulceration.     But 
tt!4<'  ulTeclions,  al<.vhol,  more  copecitUty  pertia]M  in  the  form  of  fiiii,  and  to  %  leas 
tent  in  (hat  of  other  kinds  of  spiritH,  tendK  tn   produce  df^nenitivc 
the  liver,  lunj^s,  and  probably  in  the  kidneys. 
Thflse  changes  ore  chielly  of  two  kinds — Sratly,  the  increan  of  Bbnnu 


^mimtdj  deaeribed.  which  tends  to  press  upim  fchn  proper  struvture  of  Lhu  oi^fuit, 

^^aoid  causes   it   to  waste   aw&y ;   secondly,  a   i&tty  transfonn&tion  l>y  wliich  tbe 

^^iasuRs  which  ouj;ht  tc  compose  bji  orqwi  are  tnuufiDrmed  more  or  Ivas  vsmi^AfWly 

tof&c 

Tbe  liver  bptng  thus  offectt-*!   itiuls    to  indij^estion,  ami  later  ou  (o    Idctdiiig 

I  ^Esom  thfi  xtoimch  or  intAstiiH'^,  aiul  to  ilfDjuiy.     'Dm  ki(ltit>y&  undei^ointj  dc^i^no- 

»•  '■■Tition,  thv  excrettoa  of  the  wostu  products  of  the  body  is  interferrd  witli,  and  tlwir 

I   'V-vieotion  in  tho  body  loads  to  a  form  of  puisoaiiiXi  tho  patituit  becouung  cuinatoee 

ai^iid  dying  to  stupor. 
[  Spirits  have  a  u-ndoncy  to  oaose  Ijoth  fiirmA  of  dog^neratiou,  bkUy  and  llbroiu, 

iiMit  more  especially  the  tibrous  form,  iieor  has  a  tendency  to  causct  chiefly  th(' 
Cktty  iorm  of  di!^iu:ration.  Nor  are  wiuut  fruo  &ain  ill  effects,  as  we  sea  from 
tihe  fii^ure  in  Uo;^arth's  pictun.*  already  alluded  to,  which  wi^  have  taken  lut  ty|>ical 
of  th»  wine-drink«r.  Port  wijift  more  e-spetrially  tends  to  produce  jjout ;  but  other 
'^vines  are  not  frp«  irota  this  tendency.  In  gouty  subjects,  or  those  who  sudor 
^Txn  rheiimatic  gout,  a  single  gUas  of  port  wine  will  irften  produce  painful  twingns, 
-^ad  a  aimiiar  effect  is  not  onfrequeatly  noticed  from  hook.  Such  persons  can 
•aDvwkiines  drink  claret  or  qiirits  in  moderation  with  little  ur  no  bad  i^ffect,  but 
aeaaaonally  rii*id  alistinence  from  these  al»o  is  nt-ces^tary.  Dr.  GarT<xl  says  that 
^iie  OK  of  fermented  liquors  is  tho  most  powerful  of  all  the  predisposing  causes  df 
Sa«t— nay,  so  powerful  that  it  may  be  questioned  whether  gout  would  have  ever 
Vieen  known  to  raaukind  had  such  bevragi^s  never  been  ludul^-d  iu.* 

The  different  effects  of  spirits,  wineit,  and  ales  iu  producing  gout  is  swn  by 
fiani|uring  the  number  of  L-uKes  wliich  occur  in  dilfen-nt  countries.  Sir  Kobert 
Ohrislison,  doring  thirty  years'  exporienoe  in  the  Koyal  Infirmary  at  Edinburgh, 
^aOj  met  with  two  caneA  of  gout,  and  l>oih  ot  thr<H^  wt:re  fat  and  overfed  Englisli 
liatlcm.  Dr.  Hamilton,  during  the  saute  tiuie,  had  oidy  two  caaos,  and  Dr.  Gregory 
liad  only  two^  out  of  3,200  patieiLte.  In  other  ports  of  Scotland,  as  well  as  in 
iKlaad,  where  the  people  drink  whisky,  gout  is  also  atisout ;  and  KuBsians.t  Poles, 
drndea,  and  Danes  are  also  free  from  it,  altliough  Hwy  drink  large  quantities  of 
^nnta, 

Ihe  greater  power  of  wine  than  of  small  beer  to  produce  gout  is  showji  iu  tho 
otettrationM  of  Van  Swieten  on  the  Dutch,  and  Luiiuous  on  tho  Laplanders.^  Both 
dOtnparativelr  ftv*  from  gout  until  wine  was  introduced,  and  then  thf  disease 
more  common.  iJut  though  small  benr,  as  shown  from  these  observations, 
!■■  tittle  tendency  to  induce  gout,  strong  ales  and  porter  produce,  it  readily* 
This  has  been  noticed  by  Dr.  Budd  in  the  men  employed  in  raising  ballast  fJDoai 
ihfi  bottom  of  the  Thames  during  the  cb))  tide,  who  drink  large  quautities  (sonie- 
Unoi  two  or  throe  gallons)  of  porter  daily.  These  men  are  mostly  d*»rived  from 
the  Irish  peasantry,  and  have  no  hen^ditary  tendency  to  gout;  but  this  enormous 
couoaption  of  beer  induces  the  disease^  so  that  many  of  them  are  afftH:ted  wiUi 
it     A  few  vears'  liberal  indulgence  in  port  or  sherry  will  of  itself,  according  to  J>r. 

*  aatt«d  on  Goat  an.I  RbenmiitJo  Oout.    Thir«1  odttion,  137S. 
t  Ai  I  an^  infomiMl  by  ProfeMor  Ilorvatb.  of  Kiev. 
:  OuTod,  op.  (H,  p.  'il'J. 
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I,  produce  gnut  even  when  no  hereditary  tendency  existc.     The  light  kinds 
'■elar<'t>  liock,  aiiti  tiKWtellc  have  little  lontlency  to  inrluco  gout,  acil  the  popnlatinn 
fnuipe  and  tlif   Hhinfi  provinct^  are  bnt  littl»  ailei.-ted  with  it.      The  Hlixmg'; 
kinds   of  tlietw   wiuvtf   will  both   excit«   an  uttack   of  gout  in    penouit    lili 

tbjucl  to  tlie  dUeosu.  and  tond  to  produco  it  of  thonuelves,  as  is  aecti  in  some 
[tbe  larger  dtioB  of  I'Vaoci-  and  Gt>nnaiiy.     Chainpagnn  oftjui  excites  on  attAdc 
rgouty  persona.     Tliis  tendency  is  less  when  the  eliainpagiip  w  dry  than  when  it  ^ 
"fruity.      Ci4er,  wbtiu  fully  ftinuentcKl  and  free  from  ttugar  (usually  t«niiiMl  rucj 
elder),  lutiS  little  power  uf  inducinj^  Kout,  but  |jartiikUy   fcnnt'-nUxl  (or  sweet  ciiF^ 
ly  excitf  an  atta«>k  of  {»out  in  pcrauns  pfMlisinwed  to  it. 
The  fixc««3ivB  osc  of  Bicohbiie  drinks  )uis  Iteon  Kaid  to  cause  dysentAry,  eeped^  ^%/j 
in  tropical  climat*^ ;  but  this  does  not  seem    to   be  perfectly  estjibliahed.  jy^  ■' 

wfaolo  BuVtject  uf  tiic  relation   of  alcohol    to   dysentery    is  well  discusaod  in        ^ 
Medical  and  Surgieal  History  of  the  AniL-rican  War,"*  tuid  the  conclusion  air-T»^ 
It  is  that  it  is  hi}^h1y  iniprobubli-  tbut  tliiTc  is  any  direct  connection  lietwee}^  u^ 
tise  and  abuse  of  ar^Ient  spirits  and  the  cAUsation  of  dysentery  ;  and  yet  it  is  so  wrii 
estahlished  that  habituoi  inteiap»ranon  impairR  the  general  beaJth  of  the  drunJomA- 
piutd  that  dysentery,  vhen  it  ocfurs  epidemically,  is  especially  prone  to  Btixe  ujk»*^ 
whose    general  h'-altli  18  inipaire<l    by  any  cause,  that  it  is  prolMU>k'  \hm>^ 
drankards  may  Ite  souiewhut  more  subject  to  attacin  during  Llie  epidemic  prtfvmlnw^^^ 
of   the  diMWHt,  and  Btill  more  so,  that  as  is  often  alleged,  the  diaease  is  mor^^* 
fatal  to  patients  of  tliis  clnss  when  attacked  than  to  t4^':Ujperate  prrsona. 

In  drunkards  tJien-  is  n  p^eat  teiiduncy   to  chrunic  catarrh  of  tbe 
paMA^es ;  the  hack  nf  thf  throat   is   often   red    and    conge«ted.     'Ilus  oc«i](astxH 
Axt^uls  down  to  tbe  lar^'nx,  i^xnng  rise  to  hoanuineRt  and  expectomtion  of  mat 
It  very  freijuently  extends  also  down  tlie  stnalhir  broudii,  so  that  drunkanta 
rarely  fi-et*  fr<nii  ^ifimi'  fnrru  or  other  of  chronic  bronchitis.      In  iliem  al«o  thi 
*tns  to  l^H<i  a  niarkMl   tendency  to  acute  Inflammation   of    tlic  lungs  and  plnur 
When  actually  attacked  by  indaroniation  nf  the  lung»,  their  eluuice  of  reuoviiry 
much  le«n  tlion  that  of  a  sober  peraon,  inasmuch  as  there  is  a  gnsatnr  tendmi 
for   a   cunrliliun    uf    (i-dcma    to   appear  in   those    ports   of    Uie    Ion};    not    affrcis 
bj  Che>  iudamination.  and  rapid  death  is  the  result. 
'      The  effect  nf  alcohol  npon  longenty  is  most  decidedly  ii^uriooa. 

lu   int<<uiperttte  poraoni  the  mortality   between  twfnty-one   and    tiiirty 
age  is  tiv>-  times  as  gruat,  and  between  thirty  and  forty  years  of  ago  four 
great  us  that  of  the  temperate.     It  becomes  gradually  leea  with  advkncing  yi 
It  at  evvry  agv  the  alAtainer  has  the  advantage. 
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If  panou  lutre  cnee  began  tufaiu  of  i&t«iupenutc«,  the  avurago  thumtioD  ot 
lifo  ifl  amang : — 

Meduuuc*.  working,  ud  lit-foarin^  n^n  IS  ymn 

Tmitn^  imdon,  mni  mvKhuita  .  17       „ 

'  PrateaionMl  DMo  uid  gmllMDeti  .  i^>      ,. 
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lity  ia  greater  in  tompenta  penou  wbo  dnuk  Rptiiu  \\mu  in  Uioai* 
boer,  aiul  Uv?  lUDrtAlitjr  ia  »ligbUj  gnatmr  whm  boib  sptnu  iui<l  Utr 
drunk  than  when  Mther  ia  dniuk  aloiie. 

Aiiuther  striking  proof  of  tho  iucTMnt  in  longevitj  oftuaed  b;  lota]  abatinaaoir 

alcohol,  cwu  tut  voiuparfd  with  ita  modermta   lua,  i*  giv>n  by  ibt*  stattstiw 

the   UnitMl    Kingdou)    T<'inpei«ncu  awl  Gonerml  Pn>vid«iit  institution.     7}ii» 

office  ooosiatA  of  twv  w-L>tion>— imo  of   total  abatainaw.  and  anutb»T  nt  iuo(|rTKU< 

<iimken.     Inv-rop^mt*   pri-^i.n*  ore  of  uourit<   uadwlrd,  as  ucutht-r   ihi»  nor  any 

iaamno!  company  wiit  a«cep«  the  Uvnt,  on  auy  Umut  uf  pimoiui  who  an< 

rn  tu  be  intmuprmtiL     Tiu^  two   cnctionv   an*  tixactiy   altkr    iu   tvfry  other 

it   t>rfiiiy  thotiHUid    Uvm   being  aiii;irMl   in  the  g;f'n«<ral  section,  and 

iu   the   U'Uipvnuice  w.'ciiniL      The  iiilinquvtinial   bunuiwa  in  thit  tnxth 

psnte  ardion  )iavt>  bc^n    17^   tinras  grrvinr  Umii    thoan  iu  the  Huneral  aeetion. 

aod  the  acoompaayiag   labli<  will  show  bow    much   k«s  tlio  uortaJity  ia  in   (hp 

alatisnice  than  in  thr  ifcnrnU  wM.-tion. 
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3,444 


■I7''n-.rlv  MtiJ, 


Piroin  a  oompariAon  hetw^^n  beiinfit  nrH-intiM  in  which  the  ini-mlirni  hfp  not 
rily  abttaiiKTi,  KOch  as  Oddfellows  und  tha  Waaltfyan  Krimdly  HaoiMy,  irith 
*tliiri  in  which  the  memben  an*  ahstainL-ris  it  ap^K-an  that  tiu-  avt^rmt.'*.)  rate  of  Biuk* 
■■  6n-  thp  Oohip  Weairyan  Friemlly  Uocttity  ia  10  days  19  hnure,  and  the  wm^gB 
AaUi-fat<>  ia  13*9  pnr  thouaand ;  whili>,  for  thr  Kechahstnt,  the  avrraf^-  sicknnM  it 
'^j  S  lii^  18  bnara,  luid  the  awragc  doatb-rat*>  9*9  t>^  Uiowaud.  jfi^''"!?  ^^  K*"^ 
>>hTciir  of  total  abvuncnce  of  H  days  1  boar  p.Tr  mcmbRr,  and  a  len  dtiath-rvAP 

!  I  P«r  ihotuand.     ITia  acooiopauying  table  «hoira  ooBipawUvw  resulte  at  BraHfonl. 


Biui.?.iiii.  Itirtwrr  RtciiABiTV.             *             n!-.u.:tiai.  l)i>.T]iitT  Ui>i)rxi-i-Ow. 

*}i«a :  U9D.77. 

Dmrh  m»         rwwttU.                     ,„^      '"^      I'MHt-fta 

Pin**at». 

I4ff  SluMin. 

1  In  141.           5i.  9H-      "  I9<tii,n>10houn.         I  bi  44. 

Ifc.  Id. 

rhich   a    ninti    (l<>-6    i>y   iitdulgencf    in  aliXlhol  ia    not   conCncHl   to 
in  Hotn*'    (Itx^'c*^   (o    hts  oflkpnnf .     Tbs  gout  which  he  Itaa 
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acquired  \ty  indulj^ace  he  tmnsmits  to  some  exteut  to  his  deooend&nu,  and  th^^,^^ 
childn-'ii  of  drunkards  am  very  liable  to  scrofula  and  to  idiocy.  Bat  vorat  tf— ^ 
all  perhaps  is  the  tmusmisftion  of  the  craving  for  alcoholic  liquors,  hy  iniiilfpn  ^  j|g 
which  ho  ha.s  already  injuri-d  Iuk  dwii  (ron^tituiion.  ^ 

In  thf  FourU-'eiilli  ll(>port  of  the  Inebriate  Ugmc  at  fort  HanulUiiit  n«ar  Nr~  i_i  j^ 
York,  Dr.  Mason  ^iw^  an  aimlysis  of  GOO  cases  of  drunkenness  treated  in  *t-^'— m,,, 
Honii.-.  FroDi  this  it.  appeai-s  that  insanity  of  parents  was  onp  of  tbo  predf  ^Ei^a- 
posing  cause>K  to  drunkpnnf»H  in  the  otfgpring,  hut  the  principal  pr(wIispcMi^c__£^ 
oatuw  wai  thr*  hon^itary  tranKniission  of  the  craWng  for  drink.  The  proportion 
drunken  patii-nts  having  inti;mpi!rat«  progenitors  was  46  per  c<mt,  the 
having  Ix-t'n  a  drunkard  in  36  per  cent,  of  the  cases.* 

At^t'ordin;;    to  Laa<j6reAux,t   of    the  inorliid    t^ndf-noiM   which    the    diiiidfiB     nJ 
transmits  to  \\xn  ofTxpring,  &nme  am  purely  functional  and  others  or^'anic. 

'Hie  functional  exhibit  tlieinselve.t  in  excessive  senaibility,  abnormal  reflex 
citability,  and  at  a  uvrtain  agft  an  iui{>eriotu  (.'raviiij^  for  alcohol. 

Thp  organic  oousist  of  organic  lesions,  especially  atiecting  the  central  aon^-* 
sjrsteni. 

Amongst   the   functional  troulileii  are  to  be  nutod  hjiitcrta,  duivuliioxu, 
mental  deticienuy. 

The  children  of  diunkards  duriii)*  the  firet  few  years  of  their  Uvea  are 
precocious  J    iHit  if  they  sur^Hve  the  comniUions  or  tubercular  meningitia  vt- 
freqnently  carry  them  off,  they  soon  manifest  an  arrested  development  of  int  ^ptff- 
gencp,  .VI  that  when  at  school    they   gradually  lotte   the  high   poAition    th«y  M^ 
acquired,  and  sink  lower  and    lower  in  their  classes.     Those  who  prtaem  ttodtf 
intellectual  facultioe  are  often  attacked  again  by  epileptic  convulsions  at  the  4^ 
of  puberty.      They  generally  lack  mental  equilibrium,  and   ure  resUeu  and  nii 
settled     They  lack  application,  tlieir  temper  ia  uncertain,  and  if  they  liuve  mt 
aptitude  for  literatuiv  t>r  art,  it  ia  never  of  a  high  order. 

The  craving  for  aiooliolic  liquors  wliioh  the  drunkard  tiwiamits  to  hit  off- 
spring manifests  itself  at  varying  ages.  It  generally  apiiears  when  some  gmt 
physiological  change  is  occurring,  ma  at  pul>erty,  and  .sometimes  lator  during  u 
attack  of  disease;  in  females  during  pregnancy,  or  ac  tht^  menopanse.  Acoord- 
ing  to  X)r.  Mason,  the  inebriate  tendency  manifested  itself  in  6ve.sixtbl  of  tbb 
cases  treated  in  the  Fort  tfamilton  Hoaie  between  the  ages  of  19  and  3&,  Hod 
in  the  larger  proportion  between  ir>  and  S5. 

6oBU;linies.  says  Lanccreaux,t  youths    b^in  to  drink  a«   soon  as  tliey  1mv« 
OoUege>  and  henceforward  manifist  a  special  craving  for  alcohol,  which  cannot  be 
the  efffcE  of  example,  as  f£cy  have  been  se])arated  from  their  parents,  hnd  most, 
therefore,  be  hereditary.     It  is  a  mistake  to  nttribute  alcoholic  tendencies  in  Uw ' 
children  of   drunkards  to  the  example   shown    them,  for    those   who   have    Wtmj 
removed  from  the  care  of    their   i>arents  arc    no    more    fnm   from    the  tendenofj 
JtliAQ  those  who  have  lived  with  them.       Besides,   it  is  not  only  the  childrsu  ^ 

•  R*print  from  tlte  Quarterij,  Jonmal  ^  InebriHff,  A\>ri\.  18H1,  p.  13 :  ru/«  a«a  frtiiM  M^die^ 
^mmiat.  Ort.  H.  1882,  p.  751. 

t  hmmtmt* :  '•!>•  VAJooaitaD^"  Pwu,  1X6,  jkV.  i  liii.jww*,H 
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people  who  gjei  drunk  that  beconu;  druukArds,  but  tlio  children  cpf  those  who  am 
iwidictccl  to  chrouic  Urinkuig  without  uvur  gl^ttiIl;;  drunk.  Xliis  uuhappy  tf^udeiicy 
is  someUmea  coutinuouK  ojid  Roraetioies  intermittent,  aud  frequently  ccH>xuts  wiUi 
rioitKia  tendencies  whicli  render  the  unhappy  hoir  to  it  an  idle  vagabond,  in- 
fcble  of  living  in  socioty. 

The  morbid  olian;jcs  wliich  uccur  in  eases  of  horeditiuy  alcohoUu   tuidencics 
£t  in  inflammatory  lesions  of  the  uorvu  ct^itres,  which  vary  aoooi-ding  Ui  the 
I  at  which  they  occur  iu  tJi«  ftwtus,  the   child,  or   adult.      Duriiig   Uie  foetal 
tion,  the  changes  are  thoeie  of  arrested  devt-lopnu^ut.     The  most  corapl(^rt<i  is 
whciTL-  CLf  bmiu  is  aUiiiMit  entin.-Iy  aWeut,  an  iu  nn  cucupluilous  iufaiit,  which 
^^KKii    without   any  braia      Auothcr  is  that   in   wluch   atropby  of    the   bruin 
^Hkiriitg   during   fixtal   lift^  or  early  childhood   \a  partial   instead  of    beiitg  oom- 
NHtf',  and  aSects  only  one-lialf   of    the  organ.     Such  (.-aseii  aiv  gfnLTally  accom- 
ieil  by  a  duforuilty  of  the  head^  by  cpilepeiy,  and  by  hL-tuipIegi:t  with  atropliy 
paralysed    limUs.      Sijniettmes    the    development  of    the   whole   brain   is 
Ily,    instead   of    b^'ing    completely,    arrestivl,   and    tho   head   ia    then   ytr^ 
Imall :  the  individuiU  is  idiotic  ami  sometimes  j>ara]ysed  iu  the  lower  extremities 
^Isa     Out  of  83  epileptic  children  or  youths  exuiuimMl  by  M.  Murtiu,  GO  were 
LtM    children   of    parents    given    to    drink;    ami    in    23    druidcenue-HS   was    not 
nscut&iiied.      In  60  £amilit»i  to   which  dip  pa^ient^  of  tlm  first    series    belonged 
the  mmiber  of  children  had  beeji  301  ,:  but  out  of  thoat^  132  wtre  dead  at  the 
time  the  obserratiomi   were   made.     Out   of    the    IGO  surviving,    there    were    GO 
''liih'ptics,  48  had  hod  convulsions  in  early  life,  and  only  04  could  be  considered  as 
healthy.     T)i<>  23  cases  in  the  second  series  belonged  to  23  famili<^  havini;  IOC 
diildTvii,  of  which  27  were  dead.     Of  the  79  aurvi™ig,  23  wore  e|tileptic,   10  had 
tai*aUion-t  in  farly  life,  and  46  appewed  healtliy  j  a  gn*at  number  of  the^e  children 
were  pandytic  and  luidly  mode.     Exccaa  in  alcoholic  liquors  may  be  reckoru'd 
of  the  causes  of  infantilt;  paralysis,  but  it  is  to  epilepsy  that  it  spocially 
rise. 
LM-  laneereaox  concludes   his   observations   on    the  ntTect   of   alcohol  cm.   tlte 
ly  of  the  drunkani  by  saying  tlwt  alcoholic  liijuors,   such  as  are  now  con- 
pervert  the  most  important  and   noble    faoultios  of  the  man  who  abuses 
tiey  diaturb  his  nutrition ;  they  make  him  old  before  his  time ;  nay,  more, 
affect   his  progeny,  whom  they  change  and  often  kill     It  is  fortunate  for 
id  that,  while  the  descendants  of  the  good  continue  to  enjoy  the  advantage! 
lietiTBd  from  their  forefathers  for  centuries,  **  the  sins  of  tlio  fathers  are  ^-isited 
BpOQ  the  children  "  only  "  to  the  thiiil  or  fourth  xt^noratiott.^     TJie  unhappy  ttn- 
dRftcies  of  the  father  are  ti-ansmitted  to  tlic  children,  but  a  stop  is  put  to  the  wide 
<k|geiieration  of  the  race  whicli  might  otherwis')  occur  by  the  fact  that  alcohoHsai 
toula  to  lessen  reproduction  as  well  as  to  increaae  mortality.     Sterility  may  atfect 
Utose  who  have  acquired   intemperate,  habita  an  well  as  tho  descendants  of  such 
IMnosA,  and  the  children,  when  borii,  being  very  liable  to  di&eaao,  Uie  family  is 
^^  to  die  out. 

^K^  order  to  understand  fully  tlm  influenoo  of  alcohol  upon  health,  however, 
^^  mtut  consider  not  only  ita  direot  influence  upou   the  body  and  the  nimd  of 
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the  druiilcanls  and  their  otTKpring  but  we  must  take  into  conitidcratioD  Che  «fl« 
it  has  upon  their  circumfltancos.     A  di:^roportiotuit«  part  of  their  enrninji^  hc^Mit); 
{cp4>nt  in  drink,  they  are  unable  to  afford  for  themselves  and  their  familiftK  »».   .-^^ 
gofxl  food,  clothin^f    and  lodging  as  they    luight  otherwise  liavr.     At   a   '—^  -     -nim 
stage  of   (Wgnulation,   Uie  drunkard   may   l>e    still    olive  to  all    his  own  rpqu 
mont£  while  regardleaji  of  thot:e  of  his  family,  and  may  leave  them  to  be  hu 
and   cold,  while   he  is  warm  imd  comfortable  at   the   public-house.     But   as 
drinking  hahitK  continue,  and  years  advance,  his  power  of  earoing  is  diminish^. 
instead   of  working  the  whole  week  he  works  ordy  a  part  of   it,  ami  his  lab^aaour 
during  that  time  becomes  less  and  less  valua)ile.     A  few  years  ago  a  niaster-tn^  ■  ilw 
told   me   that   he  had  sometimes  great  <liftienlty  in   getting  orders  complete<K-    m 
time,  because  some  of  his  best  men  only  worked  for  about  half  the  week.     'i^~iier 
were  paid   on    Saturday,   they  were  drunk  on    Sunday  and    Monday,   and  d^    on 
Taeaday,  and  only  began  to  work  on  Wc*luesday.     Nor  is  the  work  so  good  s^-Atf 
'a  debauch  of   this  sort,  although    its    imperfections   m&y  not   be  sn  mauifi 
tailoring  as  in  trades  where  the  work  is  very  delicate,  as,  for  example^  in  grin 
lenses  for  microscopes.     In  tliis  process  the  glass  used  for  making  the  Icn: 
fixed   in  a  holder  and    pressed  against  a  rapidly  revolving  disc.       It  retjui 
be  held  with  tlie  utmost  steadiness,  and  gradually  tumod  in  such  a  manner 
it  shall  he  equally  ground  orer  the  whole  surface,  as  the  least  iii^'quality  gi^^^f 
diiuinishea  or  compli-tfly  destroys  tlio  value  of  the  lens.     The  quality  of  tlie    'eju 
can  only  be  aAcertaini«l  after  it  has  bi^en  fitted  up  so  that  a  t«st  object  can  '* 
examined  through  it.     A  celebrated  microscope  maker  m  Fans,  while  showing  w- 
this  process,  informed  me  that  tlie  lenses  nia*!e  by  workmen  who  were  perfcct/r 
sober,  but  bad  l>een  indolging  in  liquor  thfi  day  before,  were  of  greatly  less  Tfthif 
than  those  made  by  them  at  other  times  ;  and  where  men  were  at  all  addicitW 
to    intoxication,  it  did  not  pay  to  keep  them,  as  the  loss  of  time  in  e-xamiiiinf 
the  lenses  was  so  great. 

As  years  pass,  intemperate  workmen  become  more  idle  and  less  able  to  labottr, 
so  that  unless  they  are  carried  off  by  disease,  they  find  their  way  into  the  work- 
housa 

There  can  be  no  doubt  whatever  that  drinking  is  a  great  cause*  of  pau|>crisni. 
both  in  the  drunkard  himself  and  those  dependent  upon  him.  In  the  '*  Report  by 
the  Committee  on  Intemperance  for  the  I^wer  House  of  Convocation  of  tlie  Pro- 
vince of  Canterbury,"  the  testimony  of  governors  and  chaplains  of  workhouses  ww 
'to  the  effect  that  between  70  and  80  per  ccuL  of  the  inmates  of  workhouses  became 
paupers  throiigh  drink,  Put  tlie  amount  of  pauperism  does  not  exactly  coinci^ 
with  the  amount  of  cimnkennewt.  By  a  comparison  of  the  cur^'es  given  on  the 
'table.  Fig.  1,  it  appttors  tliat  in  those  years  when  an  increased  amount  was  spent 
'in  alcohol  there  is  rather  a  diminution  in  the  uumbtT  of  paupera ;  and  this,  aftfv 
'all,  is  what  we  might  expect  For  an  ex|>6nd!ture  in  alcohol  usually  means  on 
iDcressed  amount  of  money  to  s]Hend,  and  the  same  prosperity  which  ftlU  Ui«< 
publie-houaea  partially  empties  the  workhouses.  Tim  increase  of  pauperism  due  to 
drunkenness  doen  not  occur  at  the  tjme  when  the  greatest  amount  of  mooej  ia 
■pent  in  drinking,  hot  some  years  afterwards.     If  wo  compare  the  varrm  in  tbo 
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L— CirxTxa  iiti'KiFCXTt50  Tiit  Ixcxsmii:  ra  Txit  AnocvT  or  Momr  ipsxt  ox  Dnifi.  Nrxmn  or 
l«KK>T'  rOB  UMBKKVvua,  'roju.  Cotivicn6m%  fox  Cam,  Mitmbik  or  Lvvuta,  Amovkt  Paid  vok 
Uuar  or  Pwia,  MnHUik  or  PiDriuu,  «vt>  Fopolatiov  rkOH  isao— UIHQ. 

it  ipne  ■  diffeimt  nmiMRtosJ  rslue  U  nivpii  tf>  tfan  varti<ud  tUrUoiu  to  «■£]>  eiirT«,  wob  division  roafblj 
Bttnc  14Mh  of  tfaa  naniber  with  wbloli  Meh  aeriM  baftna.    In  llw  onirv  of  kwhIaUob  th*  nhi*  of 


•rvfdMw  lOjnii  UTMta 


.  8,000 ;  inOfM}-  >p«ot  on  dlinki  000,000. 


tpeiiJ  in  driuk,  press  hardly  on  the  drunkardn,  who  are  readily  broken  down, 
drive  them  and  thoSR  depcndi-'nt  upou  them  to  the  paiiah  for  relief. 
Of  the  Dilations  botwBen  cnmea  aod  driiik  it  ia  uaixecttumry  to  spe&k ;  the 
Hnp&nying  table  brin^  it  out  muru  fully  than  any  words  could  do.  From  It 
Hue  that  the  curve  which  indicates  the  Hppiuli<!iisioiis  for  crime  of  all  sorts 
iws  the  curve  of  aJcoliolic  expenditure  even  more  cloaely  tlmn  the  curve  of 
rebenaians  for  dmnkenDeBE. 

fttnn  the  Thirty-fourtli  Report  of  thf  Conunisaioncrs  in  Lunacy  to  the  i-ord 
uccllor,  ordered  by  tiiG  House  of  Oouiuious  to  bo  printed  2nd  August,  1880, 
ppears  that  lunacy  has  Iteen  on  Uui  incn'asf  during  Uie  past  tcm  years,  and  tliUt 
aportion  than  the  increase  in  tJte  populatioiu 


TBg  rrfFimBSPes  op  sTiMtruuiTu  Atns  JuaeoTicA, 


That  tntevrpcmnwe  Is  a  cansc^  of  hinacy  U  g<-iieraJ)y  admitted,  Imt  tito 
TBUcioiiship    lM!twK4i    the  twn  is  not  alu)gethfr  decided.      Somn  air  Jnc^iMMi 

tl  ltni(u.'V.  or  At  l«a£t  a.  tendnner  to  it.  m  b«ing  thn  priinury  iinachiiil, 
thfi  liohiw  nf  tntoxicotion  aa  suupl^  aii  outeoim-  of  tliis  t>.-iidctiey.  Ochrm 
r^anl  intern pumauc  aa  the  cauui  of  lunacy,  while  they  ackiiowlcd^ro  that 
pcrajiL-u  aloua  luuy  nut  prodaou  it  in  cases  where  tburo  iS-VO  hereditary  dinposit.. 
or  wherr  thr»  nciion  of  almhol  is  not  greatly  aided  hj  other  causes,  snch  as  m 
mental  ^lotik.  Tlipm  can  Iw  no  douht  that  a  {h-i^od  having  an  nii»tit))lo 
weak  organiMitinn  is  inoni  likely  to  fall  Into  habits  of  intoxication  tit^^^ 
man  of  a  stronger  nature,  aa  haA  aln>ady  Ix^n  mention'^),  and  such  ou 
sation,  while  it  may  UmuI  to  gr?At  aAlm'Tc^oK'nts  in  liiprataro  or  art^  ts^  4^ 
itA  insiAbility,  liable  to  varinos  a]>emition<4,  so  that  tht;  proverb  hafl  nrimn  tba 
genius  and  iik&dn<'A<«  an^  m:ar  akin.  TUuie  abf-rrutions  way  inaku  themv/tis 
manifntt  in  an  indi\-iduai  who  h«a  at  ana  time  shown  signs  of  gcniaa,  or  at  lawt 
of  talcmt  or  may  appear  as  nndoulrtiiM  niadn<*ss  in  another  inrnibtT  nf  the  mat 
family.  To  kucJi  )H.<rM>nh  ihi:>  att-nuitions  nf  hUmjIioI  am  UKUttlly  Knvut>  aail  t> 
ofTocta  upon  thorn  diKastrons.  It  may.  and  often  doTA,  s^upply  tho  forcn  noodid  to 
overturn  thrar  tntrntal  bnlnnc(>  and  prodncn  wrll^nmrkod  insanity.  Tho  inniii^ 
in  such  a  case,  wloli-  c^-idejitly  dui*  U»  drink  aa  an  excitin;;  oautte,  niiir)rt«idi 
ftltnnst  t"inal  faini(«£  bo  put  down  t*i  tlir>  t«'nd«>nrifK  of  thp-  individon'  '   'Jf 

woald  Im^  so  put  down  if  in&anity  had  uppcarr<l  without  drink  in  <'  "ii'^n 

of  the  family.  Bu^  on  the  other  hand,  according  to  Ltncerraux,  a  tBodanej  t* 
mental  instaliility  is  one  of  ihi*  unlucky  qualities  tnmsiuitted  by  a  dninlcsid  » 
liis  child n-n ;  mi  Umt  while  thi*  drunkard  hiniBclf  may  trscajx;  itisooity,  the  alooW 
which  he  has  taki-Ji  produocs  a  tendency  to  it  in  his  aOiiprin^.  }fut  uoly  (i>*7 
it  produce  the  t<>udcucy  to  insanity,  it  may  and  do<'s  produce  in  a  lar^e  nncitN? 
of  i-ases  idiotcy  and  ind>?ctli(y  in  tiie  drunkdrd's  childnm ;  and  thits  nJcoM  ttfjF 
Ur  tookrd  upon  ss  a  dirtrt,  as  wmII  an  a  prcdispwini;,  cau)>t'  of  insanity.  lo  ibf 
Report  to  C'«nvortiiioii,  bnt*  ((U]>i--rint*''iident  of  a  biimtic  asylum  r-stiriial<^  ili«tl^ 
proportion  in  which  aksohol  acted  aa  a  direct  and  solct  (>xoitiog  mnso  4i{  laaarT 
wan  in  one-sixth  of  tli"  cfu^fR.  and  as  an  ^d  to  otiior  causes  in  a  inuct  Ut^ 
proportion.  jVnothrr  oonsidefe<l  tlml  dipeotiy  and  indirectly  the  praportjon  ihi* 
to  iuit'nipi-'nuici'  wan  ahout  itO  pvr  ounL  Tba  proportion  of  emuM  admittnl  h** 
Ht^thlehcni  Jlospital  during  1875-0  in  which  lunacy  wan  duo  to  int<'mpcniW 
was  fi-iS  p(»r  ot-ntv  in  nialWh  ft"6I  In  ftrntatm;  and  nf  511  nase^i  a^lntHU'd  into  t^ 
West  Riding  Asylum,  Yorkshire,  in  one  year,  Il"35  per  r*^' 
\\*G   were  dup  to  alcohol  vfmiplicat»'d  with   iial'ittial   tz-i-i 

per  wnt.  wcWf  entistfl  by  «(oe«8  nf  alcohol  coinhined  with  other  wfvnrsr*  fAtyvm' 
conditions,  and  I  Of*  p^^  cent,  wpffi  duA  to  alcoholic  exci^s  c^inihimwl  with  iiKflu' 
OiMsoa — a  total  nf  ]7*7S  pfT  cent,  of  alcoholic  caHra  on  the  adniHsinns.  T>n*  I***! 
p^nxntaKu  on  the  oude  aduiissiuns  waa  31-20,  and  Uuit  on  the  -frmalp  aihnM"" 
only  4  1^8. 

T>t  Bnoknill  show?  hy  thone  statiRtiot  tltat  tho  common  Btatomenta  thai  "Mi* 
'■''  to  80  per  wnt.  of  all  thn  m  ^^ 

ilrawn;  vt-t  the  conclusion  he  p  -    .  ^ 


atmatARY  d#  aavLusjoNs  as  iv  azojboi^ 

irvmimof  cune  of  Uiu  a^  and  tioantty"  wid  he  bAtievoa  *'  intemperance  In 
he  ki^  tar  thn  moAi  f>otf  nt  of  all  nmovablfl  cauM*  of  i^  ivus"* 

barm  (Fig>  1)  KfartWK  that,  while  thi^ra  tt  a  dutuict   <.  up  bntwrrn 

fipT  aloobolic  tixpctulituiv,  lumwnt  vl  ciiuM*,  and  aiziouut  of  pauperixm, 
bsfeiDci  relation  oxutu  bctwMm  alcoholic  cxp«nditure  and  ninountof  lotia4?y. 
I  foUonrtngtke  cmrve  of  ^eoholic  ^xprndi^nn>,  the  mino  of  Iniuun'  fnnn« 
sUgiitiy  undulating  Uae  mom  nearly  c4irt«s[]ondlng  to  th^  rifip  in  popti- 
nt  tko  riac  is  much  mora  t«|Hd  than  tliat  of  popnlatiori,  ttir  TncrrwHi-  in 
]8S$  to  1675  bc'tng  07  per  cent,  wlitV  Uiat  of  the  po|tulutton  vm  only 
inoKAW  of  dranlreiinMH  in  thi-  nam*  Unw?  was  130  pt-r  «*tit.t 
qii  :  la  sabJQOt  of   alcohol,  it  may  porhapa  fx>  adrimhlp  to   crivc* 

d  Hm  action  and  placfi  :— 
%  dmnk,  it  iucrwuw  Cbe  •Mration  and  muvumrutM  "i  tlic  FUjiuucb  und 
k,  and  thoa,  in  modarala  quantity^  nuy  aid  digratinn  ;  but,  in  urme  prnons, 
wine,  tsvca  in  m' xl oration ,  instead  of  aiding,  nay  n-tard  digr«tii<n ;  and 
'c  oatarrh  is  praKmc  may  interffm  vrtth  It  tnn«t  ftcnonsly,  xo  that,  tt> 
IB,  aloohnl  in  amry  form  ihoald  ba  carefully  arofded. 

mmea,  it  teoms  to  aid  digiMiUoQ  rather  than  16  iiiterfr*n>  with  it, 
thsMftin^  oKful   along  with  food  in  acuta  difOOMa— «udi  m  ffViin,  hi 
ffoiB   a«nt«    diaraaei,   and   in   chronic    wniittnK   dfanairoe — tmch   as 


tf  alw>  Iw  taJcpn  in  modermtioa,  tbat  is  to  my,  in  a  quantity  not  exoe«d- 
J  titmott  two  onncm  of  ahaohite  alcohol  in  tw*>nty-foirr  hours,  rithrr  as 
by  hrollhy  people,  or  aa  a  iiMdlefnr<  by  t)i<w-  vrli<vM<  ili^i-<iti'iii  ii  Im-Iiiw 
Monnt  of  dobitity  from  vnriotis  oaoMa. 

ig  and  hiialthy  peojJc  do  not  raquire  it,  and  an*  better  vittiout  tt. 
iction  on  lBq  cirvitlation  is  to  increaao  tJio  force  of  tlia  beata  of  thu  heart, 
npidity  of  tlte  circuUlion.  It  la,  thiTofon^  uwful  in  conditions  of  groat 
^  wlusfu  failara  of  the  cimilation  thmati*ns  a  bital  lotir. 
>  Oftcertain  wbethar  or  not  it  has  any  irtimnlaiit  actinn  on  thi*  nem  cmilmd 
In  Urn  nAex  wSket,  thron^i  ih^  nervci  of  the  month  and  stomach,  and  ita 
>Bdtiaa  upon  tbe  dirculatton.  Any  stimulant  action  which  it  may  havu  ujion 
>  a«air«8  apart  from  iheae  is  clip;!!!  and  transitory,  if  it  caisis  at  all ; 
-tucif  artion  is  OR«  of  {mmlyma.  'I'ho  \-arioDH  partd  of  tin*  nrr\-«  centres 
■mI  in  iho  ordrr  of  tbrir  (tm-iluprnpnt,  the  litghfttt  and  latfst  dftvclo(>rd 
ta  aoflier.  Tlip  nanal  ardar  is  as  followK  :  firat  jndpiirnf  and  SL-lf- 
r;  tbrn  the  pawn  of  pMmvinfr  thu  relationa  of  external  cirtnim- 
Oaa  cr^mtsDi  ia  lo^  anil  Hw  man  WiMiiifa  foolhardy,  ridiculouc,  stnpid, 
or  OMuuUiii.  llie  «Bl«beUam  fbUovs  wnct,  and  tlio  power  nf  oonrdina- 
;  then  the  apinal-conl ;  and  last  of  all  the  medulla  oblonj^tu  mid  heart. 
reduce*  a  man  first  to  ths  condition  of  a  child,  and  then  to  that  of  a  licost. 
StdiDolalln^  tht!  circulatiuii.  und  at  tJic  Hainc  timo  pt\Mlu>.-i]>K  n  childish 
alooiio)    gives    piiquurc,    and     this    plriuuro,    whr>n    indulged     very 

Uun]  IiRDilnmiMi  *nd  InMoa  ^^lt■WrTl■,'' Johq  Iforwo  BiickitJn.  M.A..  P.K.C.P.,  pf.  K»^t| 
I  "imi  iiii  lalMifiiHM  Infill  iiilii'riliifrrii in     of  ihv  HiiDwof  OomtDoiu,  IfiT.  p.  301. 


MO 


THE    INFLUESCK    OF    aTIMCLAJfTS    Alft>    IfASOOTtCS. 


1 


iaocl«nUely,  may  be  productive  of  no  bad  effects.     It  is,  however,  in  xhtme 
in  vbom  the  pleasure  in  greatest  Uiat  the  danger  of  beiu^  led  into  exoea  t 
grMt«at.       Individuals    iu   whom   tlm  hon.*ditar)'   irraviii^;   for  ulcohol  existA,  or 
whom    the  hereditary  tendency  to    insanity  renders    the  development  of    RQot-te. 
craving  probable,  ought  to  becouit*  total  abstainers.      It  would   be  indeed  ad 
able  that  no  one,  i>veu   thuu^h  free   frou  hereditary   tendency   to  dnmkeniH^a 
•hoold  touch  either  wine,  8|iirit(t,  or  beer  before  the  age  of  twonty-one. 

The  didcrunt  fonns  of  alcohol,  upiritA,  wines,  and  heent  have  somewhat  diBi 
iftCtions,  portly  on  account  of  their  ditierent  titn>ngth,  anil  partly  from  the 
ingredients  which  wines  and  beers  contain.  As  a  rule,  the  most  h: 
done  by  spirits,  and  least  by  small  U»er  and  wt'iik  wijuii,  hucIi  as  those  dr'^Bi 
by  the  peaaantr>'  abroad.  Strong  ales  and  strong  wiues  are  intermediate 
iipinu  and  the  weaker  wine«  and  beers,  and  may.  like  spirits,  be  product! 
ooii'iiderAbte  harm.  The  dnmkennees  caused  by  spirits  is  more  Ukely  to  be  furi^aa 
XiiaX  by  wine,  gay  ;  and  that  by  beer,  stupid. 

Akohol  does  motit  harm  when  taken  upon  an  empty  stomach,  and  least  vm-. 
taken  with  food.  Much  exercixe  in  tlie  open  air  lessens  ita  injurious 
£xc«w  in  alcohol  diniiiiishra  the  AtrengtJi,  both  pb3rsical  and  moral,  of  the  «Ji# 
.viduft^  asd  tei^  to  shoi-ten  liis  life,  to  induce  insanity,  to  lead  him  into  povcnf 
'and  orime  ;  and  the  mi»cliief  he  has  done  to  himself  he  tnuumiu  to  his  childlm- 
Praidf  the  privations  and  temptations  to  which  the  children  of  the  druntauif 
Mir  rxpositd.  they  inherit  a  weakened  body,  a  tendency  to  uonv-ulsionK.  to  idiotn, 
ftod  to  insanity,  or  at  least  an  uii<iettle<i  mental  e<]uiUbrium,  which  renders  thw 
members  of  society,  flighty,  unsteady,  aiul  untrustworthy.  In  oddttMD. 
Iliiey  inherit  the  craving  for  drink  which  usually  develops  itself  Iwtwec^  the  agM 
fifteen  and  twenty-Sve. 

Ether. 

Aontbor   stimuUmt,   which    is  eoinetinics  used  in  place  of  alcohol,  is  etliir. 
TVU  U  geiM'TolIy  employed  in  manufacturing  towns,  and  sometinieti  has  lieen  used 
%y   tiwf  p<fpulation    aft4.-r    they    have    taken    the    pledge  tn  aKstain    from    alcoboL 
TJie    HfoeU   of   ether   are   in    many    respects    similar   to   those   of    aloohoL       It 
dUfrn   frum    it,    however,    iu  souie    respects :    it  does   not  cause   coagulation  of 
Uv  all^uucn  contained  in  tlie  blooci,  nor  does  it  produce  tlie  same  iMimin^  tule 
'"'Uth,  or  feeling  in  the  ntomnoh.     It  in  a  nmch  more  powerful  ••■ 
.jwiiv*  swrelions  and  of   the  mo\-enumts  of   the  stomach  and  i 
Mmm  alnnhol,  and  might  thus,  perhaps,  be  euiployed  with  mucli  adwntnge 
Mtw^ltu'-"    f'/r   olvoliol    in  casea  of  dyspepsia.      It^  effect  on    the  ner\-oaa 
rMoMNli'Ut  tjtat  of   alcoliol,  but  it  is  produced  more  rapidly,  and  passeH  off 

Opium. 

limuhuii,  or   rather   narcotic,   which   is  oxtensiveJy  used  ia 
' '  tMd  Juice  ohtoiiutl  fn)m  |H)ppy-h(!ads.     Most  of  it  is  grown  in  Ajsa- 
f  India,  Uiongh  some  is  obtained  also  from  Persia  and  Egypt.     When 
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^Ite  ]>oi^iet  are  atill  green,  but  nearly  full-grown,  they  contain  a  thick  white  juice. 
-Ax  thig  time  men  are  sent  to  the  poppy-fieldi,  who  make  a  number  of  deep 
Ckcratcbes  into  the  poppy-head,  and  from  each  scratch  the  juice  exudes.  In  about 
t;wenty-foar  hours  after,  it  is  scraped  of!'  and  collected.  It  is  allowed  to  become 
dry  and  thick,  and  is  then  made  up  into  lumps.  It  occurs  in  several  forms,  ac- 
cording to  the  country  from  which  it  is  brought ;  some  of  that  grown  in  Asia- 
!3iinor  and  brought  to  this  country,  viA  Constantinople,  occurs  in  small  masses 
About  a  quarter  of  or  half  a  pound  in  weight,  and  wrapped  in  a  poppy  leaf  ;  while 
that  brought  from  Smyrna  is  brought  in  masses  from  a  quarter  of  a  pound  to  two 
pmmds  in  weight,  and  covered  with  dock-seeds.  Some  of  the  East  Indian  opium 
«omes  in  flat  square  cakes,  as  the  Malwah,  or  garden  Patna  opium ;  but  most  of 
it  is  in  round  bolls,  like  cannon-sliot,  or  rather  shell,  about  six  inches  in  diameter, 
and  about  four  pounds  in  weight  The  inside  of  this  consists  of  a  soft,  dark 
msas  of  opium,  with  a  thick  case  of  poppy  leaves,  so  that  in  section  it  somewhat 
membles  a  shell,  the  dark  opium  in  the  oentre  corresponding  to  the  gunpowdi'r. 

Opium  contains  several  active  principles.  As  some  of  these  are  chemically 
Jested  to  ammcmia,  and  have  like  it  on  alkaline  action,  they  are  called  alkaloids. 
Bat  they  differ  from  ammonia  in  being  much  more  complex  in  their  constitu- 
tion, and  (MHitaining  a  quantity  of  carbon.  The  chief  alkaloids  in  opium  are 
aotphia,  codeia,  and  theboia^  These  are  combined  with  a  vegetable  acid  called 
neetMuc  acid.  The  alkaloids  oontained  in  opium  have  different  actions ;  but 
tluf  may  be  arruiged  to  a  certain  extent  in  a  graduated  series.  At  one  end  of 
the  series  stands  morphia,  which,  when  given  to  animalfi,  has  the  power  of  pro- 
daong  sleep,  but  has  no  marked  action  in  causing  coii\'ulsions,  excepting  in 
^ngi.  At  the  other  end  stands  thebaia,  which  causes  convulsions  very  much  like 
tb^chnia,  and  has  almost  no  power  of  producing  sleep  The  other  alkaloids 
^j  be  arranged  intermediately  between  these  two,  all  of  them  possessing  a 
Suxture  of  narcotic  and  oonrulsive  powers,  but  in  different  proportions. 

Unlike  alcohol,  opium  has  no  irritant  local  action,  and  thus  the  effects  which 
*lcohol  produces  reflexly  are  entirely  wanting  in  its  case.  The  effect  it  produces 
1  through  its  action  on  the  circulation  and  nerve  centres  after  it  has  been 
*Uorbed.  It  has  been  questioned  whether  it  has  any  local  action  at  all ;  but  I 
*lunk  it  is  difficult  to  deny  that  such  local  action  does  really  exist,  for  when 
applied  to  a  pain^  part  it  lessens  the  pain  even  before  it  has  produced  any 
^tfect  on  the  body  generally.  It  has  also  been  found  that  when  locally  ap* 
pUed  to  t^e  foot  of  a  hog  it  lessens  the  sensibility  of  the  skin.  It  appears  to 
I*oduce  this  effect  by  blunting  the  sensibility  of  the  sensory  ner\'e8  of  the  part 
^  which  it  is  applied.  In  the  mouth  it  has  a  somewhat  bitter  peculiar  taste. 
Wlien  put  into  the  cavity  of  a  decayed  tooth,  it  frequently  lessens  the  pain.  A 
Sood  mixture  for  this  purpose  is  laudanum,  with  a  little  bicarlx)nate  of  soda, 
placed  upon  a  pledget  of  wool.*  When  swallowed  it  lessens  the  secretion  and 
ii^venients  both  of  the  stomach  and  intestines;  at  the  same  time  it  diminishes 
**««  sensibility,  and  will  remove  the  sensation  of  hunger.  It  is  useful  in  lessen- 
^  ^  pain  of  colic,  or  of  abdominal  inflammation.  From  the  local  blunting 
*  I>Bokwottb  :  "PtnctitioDW,"  VoL  XIV.,  p.  360. 
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effect  which  it  exerts  on  the  sensory  nerres  of  the  stoniaeh  and  inteetincs 
teniht  to  prdvuui  vomiting,  and  to  arrest  diarrhcea.  As  itH  chipf  fflViCtii  nre  p 
duoed  by  ita  action  on  iiui  nerve  centres,  ufter  it  has  been  eonvujud  to  thftni  hm 
the  blood,  it  is  evident  that  its  ^^ower  wiU  d^>ond  very  much  on  the  r»pdit^ 
with  which  it  is  absorbed.  Thus  it  has  happened  that  daring'  the  cold  st^e  ofl 
cholera,  when  abeorption  from  the  stomach  liad  almoBt  ceoned,  large  qnantitMS  cf 
opium  have  be«n  given  without  apparently  the  least  ullbct  ;  bat  after  the  patientt 
began  to  n;covur,  ami  absorption  Bf^oun  cotmucnccd,  they  died,  poisoned  by  ih$ 
opium,  which  had  till  Ihcu  remained  unabsttrlied.  It  is  by  (his  wont  of  abHOT]> 
tiop  also  that  wc  may  explain  the  curious  instances  which  wci  sometimes  find  dt 
delayed  action  oft^r  opinm  lias  been  toknu.  1  was  onco  asked  at  eight  o'clock 
at  uight  to  see  a  lady  who  was  poisoned  by  opium.  She  had  been  suflerit^ 
£rom  toothaclie,  and  at  ei^jht  o'clock  on  the  previous  night  she  took  a  dose  of 
laudoiiuD),  which  appeared  to  have  no  effect.  An  hour  or  two  afterwards  sh» 
took  aitother  dose,  which  was  also  apparently  without  eflWt.,  and  again  a  thin^ 
which  also  failed  to  relieve  tlm  pain,  and  she  remained  awake  all  night.  About 
eight  o'clock  in  the  luoming,  however,  she  Eell  asleep,  slept  all  day,  and  the  deep 
beoaaie  gradually  decfier  oud  deeper,  until  »t  eight  o'clock  on  the  second  nijrhi 
she  was  in  a  state  o£  conuu  By  tlie  use  of  proper  me&snres  she  was  graduaily 
brought  round,  and  in  abont  four  hours  appeared  out  of  danger.  Herv,  in  all  prs* 
bability,  th^j  laudanum  had  simply  n^Tnaincd  unabsorbMl  in  tlie  stomach  for  aamnl' 
houra,  giving  no  relief,  and  indeed  producing  no  etfect  until  after  absorption  ba4 
bogun,  when  the  large  amount  that  had  been  taken  produced  aymptoms  ef 
poisoning. 

Another  remarkable  instance  is  that  of  a  gentleman  of  my  acquaintance  wh» 
aufiered  for  awhile  from  great  pain,  and  had  been  obliged  to  take  opium  for  its  ralkif 
regularly  during  a  pci'iod  of  three  months.  At  first  a  small  dose  was  sufficient  16 
relieve  the  pain,  and  it  acted  in  about  a  quartor  of  an  hour ;  l>ut  as  he  becaiM 
mora  and  more  habituated  to  the  drug,  he  not  only  required  a  larger  duse,  but  wa» 
obliged  to  take  it  a  long  time  bnforehand.  So  much  was  this  the  onso  that  tOwardV 
the  end  of  the  period,  when  he  had  begun  to  discontinue  Oir  drag,  he  foDn4 
that  if  he  wished  for  a  good  night's  rest  he  liad  to  take  tlie  opium  not  leas 
twcnty-fom-  boon  before. 

While  absorption  of  opium  is  going  on  from  the  Ktomaoh  and  int 
excretion  is  ahto  taking  place  by  tlift  kidneys.  The  quantity  of  opium  ci 
in  llie  blood  ut  any  ono  time-,  therefore,  amounts  simply  to  the  difference 
y»haX  has  been  absorbed  aiul  what  lias  bum  excn^tcd.  It  is  evident  that 
sorption  gooa  on  slowly,  and  excretion  goes  on  rapidly,  thei-e  may  never  be  cnoa^ 
opium  in  tlie  blood  to  prodnon  any  perceptible  etfect  upon  the  n<*r\'e  oentrM 
Probably  ihiu  is  the  explanation  of  these  casea  of  idiosyncraay  in  which  penoatt 
totally  unaccustomed  to  take  opium  have  been  able  to  swallow  without  the  leMi 
eObct  a  doso  of  opium  which  would  usually  prove  certainly  fatal.  A  case  of  tkmi 
■art  is  related  by  Sir  Robert  Christison,  where  a  gentkman  of  his  aoqaaintanOOf 
not  aoGustomud  to  the  use  of  opium,  took  4Q0  drops  of  the  best  laudanum  withoai 
ny  other  effect  than  some  headache  and  ounstipation ;  and,  singularly  enough,  hi* 
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wi  at  the  1^  of  nix  ^Mra  took  sixty  miiums  of   eolation  of  hydroclil urate  of 
tXia.drpbia  withoQt  any  apparent  effect  at  ull. 

It  is  equally  evident  tliHt  where  either  ah»ori)tion  is  quick  or  excretion  slow^ 

■fci^e  effect  of  opium  *iH  ho  iliapropoi-tionately  j^iVut,     Tliia  appears  to  Iw  llic  cjuo 

■§»»  p*nTK>ns  who  Buffer  from  somo  forms  of  kidacy  discaw,  in  whom  morpIuA  is  apt 

to  produce  daiigeTouH  renuhjL     In  chil»tren,  also,  opium  piwlucejf  a  dispreportiort- 

«fc«cly  great  eSbct ;  so  that  a  single  drop  of  laudanum  has  been  knowTi  to  kill  an 

iTt&nt.     This  might  Iw  pm-tly  due  to  rapid  ahaorption  und  alow  excretion  ;  but  this 

IK  liy  no  means  altogether  the  (Mse.     AfU;r  its  ahaorption  its  action  will  ho  raodi- 

fifld  by  the  oonditinn  of  the  nerve  centres  themselves,  and  in  the  child  the  moss  of 

t.\«  brain  is  veiy  lat^  iu  projwrtion  to  the  lifwly,  altboagh  it  is  yet  undeveloped' 

iaitnictvre. 

Opium,  when  taken  in  simvH  doses.  ha«  but  little  effect  upon  tlic  circuhiUon, 
inti  in  this  respect  aI«o  Ib  unlike  alcoliol.  In  moderately  large  doaes  it  some- 
vtnl  t|tudcens  the  hearty  and  somewhat  lowers  the  tension  in  the  vessels.  IJko 
kknbeli  it  ftppean  to  h'-iwen  the  disturbing  influence  of  mirrounding  conditions 
ipOB  the  organism.  First,  of  all  it  seems  to  cause  a  Hoothiiij?  sciumtion,  and 
Mypwn  or  irritation  vhieh  may  be  present  usually  is  diminished  or  disappeart,' 
Atcofdiog  to  Hir  Hobert  ChristiRon,  the  nervous  excitement  it  produces  may  be 
Jintted  into  differmt  channels  by  the  will  of  the  individual.  Some  years  ago 
1  milway  accitlent  took  place  on  a  dark  night,  and  the  c^usc  of  it  was  nitlicr 
pfcuhar.  For  some  res«on  or  anoUior,  the  engine-driver  iiiid  been  compelled  to 
Moo  the  engine  and  revcrneits  action,  and  on  again  starting,  he  turned  on  steam  as 
wnal,  but  forgot  to  alter  the  movement  of  the  engine  to  a  forwani  one.  Tho 
meqfMSioe  was  that,  instead  of  giving  forward,  the  engine  and  train  ran  hack-' 
*»nli.  From  the  darkness  of  Uie  night  the  engine-driver  did  not  see  the  direction 
o(  Uwt  movetnent,  and  tlie  engine  and  train  ran  backwards  instead  of  forwaitls  for 
nvoil  Miles,  so  tliat  a  eoUision  was  the  conset'|uence.  Here  the  steam  had  been 
iHBed  on  as  n<mal.  hut  tbf>  nrn-haiiiHrn  npmi  which  it  acted  had  been  altered.  A 
Mnevhat  similar  condition  appears  to  occur  in  the  human  brain  under  the  iitflucnco' 
*(-bptvm.  Tlios  if  the  person  taking  opium  yields  himself  op  to  its  somnolent 
■fiKDoe,  he  foils  into  a  quiet  sleep  ;  this  genenilly  continues  for  six  or  eight  hourft,' 
«id  is  fblJowed  for  some  hours  longer  by  listteRRnesa,  giddiness,  and  languor ; 
V  •ometimes  also  by  sicknew,  loss  uf  sfipetite,  and  headache.  If  he  desiix^  luthcr 
^tmyr/  the  pleusurea  of  reverie,  he  may  sit  down  and  have  a  series  of  pleasant  dfiy- 
^miDB  for  a eonaiderftble  time;  or  if  he  desire  to  work,  his  fewrulties  become  clear,  hiB 
idaa  fan lliant,  precise,  and  uncontrolled,  his  power  of  a]iptioarion  mortf  intense,  his 
ooannatian  and  energies  improved,  and  his  muscular  movements  facilitated.  After 
•eoie  hours  a  stage  of  drowsinem  ensues,  as  after  the  hypnotic  operation  of  the 
drag. 

"  Ihiring  the  prolonged  excitement  of  the  nervous  system,"  says  Sir  Robert 
Ohriatiaon,  "it  seems  probable  that  the  particular  mimife&tations  of  the  t-xcite- 
RMnt  are  directed  ]>artly  by  constittitionat  peculiarities,  but  occasioaally  by  an 
effort  of  the  will,  and  thus  one  man  becomes  a  Hvely,  oonversable  member  of  his 
social  drcte;  another  applies  with  energy  to  the  labour  of  literary  composition; 
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another,  ia   placid   indilference  to  eveiything    around,  indulges    in  a  trip  to  t- 
realms  of  fancy ;  and  another,  turning  his  mind  to  the  expression  of  what  is 
within  him,  performs  a  series  of  extravagant,  irregularly  connected  acts,  transoeri 
ing  in  some,  measure  the  phenomena  of  intoxication.     These  singular  varietin 
the  action  of  small  doses  sometimes  originate  in  constitutional  peculiarities ; 
this  is  probably  not  so  often  their  real  cause  as  commonly  thought.     They  majt 
sometimes  satisfactorily  referred  to  the  effect  of  an  original  impulse  of  volii 
I  have  koown  most  of  them  to  be  produced  under  different  circumstances 
same  individuaL"  * 

De  Quincey  thus  describes  the  effect  which  opium  produced  upon  him  whe^v^  ^ 
first  took  it  for  the  relief  of  pain  : — 

"But  I  took  it,  and  iu  an  hour,  O  heavens  !  what  a  revulsion !  what  an  b^ 
heaving,  from  its  lowest  depths,  of  the  inner  spirit !     What  an  apocalypse  of  tS*" 
world  within  me  !     That  my  pains  had  vanished  was  now  a  trifle  in  my  eyes.     Ib^^ 
negative  effect  was  swallowed  up  in  the  immensity  of  those  positive  effects  whic^s*^ 
had  opened  before  me — in  the  abyss  of  divine  enjoyment  thus  suddenly  reTeab^^"^ 
Here  was  a  panacea — a  ^ipnaxov  rnwtt$is — for  all  human  woes.    Here  was  the  wst^^^ 
of    happiness  about  which  philosophers  had  disputed  for  so  many  ages  at  <ni^^^ 
discovered  !      Happiness  might   now  be  bought   for  a  penny,  end  carried  in  ^"^^j, 
waistcoat-pocket ;  portable  ecstasies  might  be  had  corked  up  in  a  pint-botde ;  ta^^^^^ 
peace  of  minu  jould  be  sent  down  in  gallons  by  the  mail-coach." 

The  after  effects,  even  of  a  smajl  dose  of  opium,  when  the  primary  sle^ 
excitement  has  passed  away,  are  nausea,  headache,   and  depression.      These 
best  relieved  by  lemon-juice  and  strong  coffee.     They  also  disappear  under  tb--^'^'' 
influence  of  a  renewed  dose  of  the  drug ;  but  when  opium  is  taken  conttniumil  -  _/ 
it  gradually  loses  its  power,  and  the  dose  requires  to  be  increased.     The  gnniiti^-"^ 
which  opium  eaters  will  take  is  sometimes  enormous.     De  Quincey,  the  En^ii^Bai 
opium  eater,  at  last  took  nine  ounces  of  laudanum,  which  is  equal  to  333  gni^df 
(^  solid  opium,  daily.     Mr.   W.   E.   Image,  of  Bury  St.  Edmund's,  observed  two 
cases  in  which  no  less  than  sixteen  ounces  of  laudanum  per  diem  were  taken. 

As  the  habit  becomes  conflrmed,  the  excitement  diminishes,  and  tlie  xcaam^oAb 
after-effects  become  more  marked.  So  much  is  this  the  case  that  after  a  taxxw 
the  habit  is  continued  rathei'  for  the  purpose  of  avoiding  extreme  misery  tlaao 
for  obtaining  positive  pleasure.  So  long  as  opium  is  taken  only  in  moderation 
it  seems,  like  alcohol,  to  be  perfectly  well  borne,  and  to  produce  no  iiquiio««« 
effects,  even  when  continued  for  years  together ;  but  when  taken  in  exoesB  i* 
destroys  the  digestion,  greatly  impairs  the  nutrition,  and  ruins  the  nervoos  sjrstem- 
Like  alcohol  it  lessens  or  destroys  the  power  of  volition,  so  that  the  nnliaf^^ 
victim  becomes  a  complete  slave  to  the  habit,  and  he  has  no  power  to  throw  o' 
its  yoke.  The  resemblance  between  this  condition  will  be  readily  seen  by  oo«»" 
paring  the  account  given  by  Coleridgef  of  his  inability  to  shake  off  tiie  habit  of 
opium  eating  with  the  account  given  by  Mr.  J.  Vine  Hall  of  his  inability  to  tlirov 
off  the  habit  of  alcoholic  indulgence. 


*  Obrutiion  :  "  Dupenaatoi7,"  p.  682. 

t  Cottle  :  "  Buly  ReoollectioDi."  Vol.  II..   p.  ]86. 


Tet  notwitliEtanding  the  apparent  powcrtefiKncfts  of   t>oUi  Colerulge  and    Hall 
ikrow  off  the  ensnaring  toils  of  opiiim  and  alcohol,  they  both  of  Uioni  aftcT 
aKKiujr  struggles  succeeded. 

,  AnoUier  method  of  taking  opium  is  t«  smoke  it  instead  of  swallowing  it :  Uur 

Eja  tlte  plan  geaerally  adopted  in  China.  It  wemn  curious  that  opium  while  siuokcd 
hBlbaald  produce  such  effects,  because  the  active  ingredients  which  it  contains  nru 
tcmot  volatile.  The  subject  has  not  yet  I>e«n  thormighly  in%'est)gated,  but  it  secnis 
k»(rt  improbable  liutt  the  substADoea  actually  taken  into  the  body  artt  not  iliose 
'^wliich  are  contained  in  t^e  opium,  but  others  nearly  allietl  to  them  and  having  a 
^KimilBr  action.  These  are  produced  from  the  opium  by  the  heat  of  the  pipe  which 
~&a  en^pk^ed,  in  the  same  way  as  pyi-tdine  and  other  sulffitances  arc  produced  from 
^«haeco  during  smoking. 

In  moderation  opium  smoking,  like  opium  eating  and  alcohol,  does  not  seem 
te  interfere  with,  but  rather  to  assist  labour,  mental  and  bfwlily.  In  the  evidence 
^nahy  Mr.  Cooper  l.efore  the  Committee  on  Indian  Finance  in  1871,  Le  stat<'a 
tint  his  chair  coolies  carried  him  20  milf^s  a  day,  and  were  Strang  and  enduiing 
w  king  as  they  got  their  daily  supply  of  opium,  but  they  became*  wretchedly  weak 
md  Buaemble  after  a  single  day's  abstinence,  wK»m  they  would  lie  down  with 
*Mer  stmftming  from  tlieir  eyes,  listless,  disinclined  to  cat,  and  unable  to  sleep. 

Mr.  T.  Erans  informs  me  that  the  Lascftr  sailors  in  the  Peninsular  and  Oriental 
ittawra  work  hard  and  steadily  while  they  have  their  daily  supply  of  opium,  but 
iluttld  (be  voyage  last  longer  tlian  they  anticipnttMt,  and  Uieir  supply  of  opium 
niii  short,  tfaey  become  listteas,  languid,  and  miserable,  and  unable  to  work  ;  while 
in  iome  a  condition  of  fremty  occurs. 

In  moderation  opium  does  not  seem  to  impair  the  intellectual  powers,  and 
ftineae  merchant*,  who  are  certainly  sharp  and  clear-headed  enough  in  their 
Wsuas,  will  smoke  opium  regularly. 

It  ta  ft  question  diflicult  to  solve  whether  or  not  opium  is  worse  than  alcohol 
^  certainly  does  not  seem  to  lead  to  so  much  crime ;  its  effect  when  taken  in 
tnotifration  app»;ar8  certainly  to  l>c  no  moro  injurious  to  the  system,  Tlie  chief 
CsKlvantage  seems  to  l<e  that  tJie  taste  for  opium  gains,  if  posBible,  a  firmer  hold 
Vfm  its  victim  than  the  taste  for  alcohol,  and  that  there  is  a  greater  tendency  to 
lOtuioderatG  indulg«>nce  on  account  of  the  ease  with  which  the  system  Ijecomes 
Mcimtomed  to  the  ^Irug  and  the  consetiucnt  necessity  for  on  increase  in  the  dose. 

The  effect  of  morphia  is  much  the  wrme  ns  that  of  opium,  either  when  taken 
•"Wraally  or  when  taken  by  injection  tmder  the  skin.  According  to  Dr.  T>*ven- 
«nn,  wlio  baa  particularly  stndiod  this  subject,  after  its  use  there  is  a  condition 
^  mmtal  excitement.  The  tempemture  is  altered,  depressed  persons  l»ecome 
Ipfftly,  to  the  hunting;  it  im]wirts  strunjith.  t6  the  weakly  it  restores  energy,  the 
'•dtnm  l«ecome  eloquent,  sliy  persons  lose  their  boshfulness,  nnd  the  consciousness 
c/  power  and  aliility  is  greatly  increftsed.  But  after  these  effects  have  pessecl  ofl^ 
nietion  seta  in.  and  a  condition  of  deep  desponrlency  ensues.  For  the  relief  of  this 
^'pKMion  the  patient  eitiier  takes  a  fresh  dowj  of  morphia,  or  has  recourse  to 
<i<»hoL  The  evil  results  arisJUK  from  the  abuse  of  morphia  generally  begin  tc 
iliDw  themselves  in  from  four  to  six  months,  hut  sometimes  only  after  some  years  ; 
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this  depends  upon  Uie  individual  constitution,  and  not  ttpon  the  doB&  Just  as  m 
the  cose  of  opium,  many  persons  feel  quite  well  while  asing  morphi^  but  after 
a  time  the  nervous  system  and  the  nutrition  become  aflbcted,  the  skin  beoomet 
lefis  elastic,  the  face  pale  and  the  body  thin,  the  perspiration  excessire,  Uie  eyes 
are  listless,  the  pupils  generally  contracteil,  and  viaion  frequently  impaixed. 
There  is  dryness  of  the  mouth,  thirst,  loss  of  appetite,  nausea  and  -vomiting 'the 
bowels  are  generally  confined,  the  pulse  is  usually  very  small,  there  yA  dyi^OM  attS 
palpitation,  loss  of  sleep,  irritability  of  temper,  hollucuuttions, '  di&torbaiiMWB  of 
sansatiou,  as  hyperssstheaia  and  amesthesia,  trembling  of  the  hdnds,  knd  d^rMiWi 
reflex  action.  In  some  cases  albuminuria  ia  present,  and  the'  urine  geoMill^ 
reduces  an  alkaline  solution  of  sulphate  of  copper,  but  does  not'-pracipttate  H;  ^ 
also  generally  rotates  polarised  light  to  the  left  * 

The  use  of  morphia,  however,  is  not  incompatible  with  a  high  dcffree  of 
intellectual  power,  for  Dr.  Levenstein  mentions  that  he  knows  a  nnmber  <if 
parsons  who  suffer  greatly  from  the  craving  for  morphia,  and  who  have  yet  risen  tb 
and  still  hold  their  place  in  the  foremost  ranks  of  science  and  art  Anthoritiw 
in  military  matters,  artists,  physicians,  surgeons,  bearing  names  of  the  Idghett 
reputation,  are  subject  to  this  craving,  without  the  least  detriment  to  theif 
capacities;  and  some  also  may  retain  the  highest  admiration  of  their  fellowB  to 
the  very  last 

The  progress  of  the  craving  is  generally  slow  and  fiuctuating ;  some  are  able  j  ■  ^  ^ 
to  take  large  doses  for  many  years  without  »ny  symptoms,  whilst  small  quantitiM^^^ag 
will  bring  on  the  most  severe  symptoms  in  others  in  a  few  montha  'Hiere  anr^»— 1> 
frequent  intermissions,  during  which  the  morbid  symptoms  begin  to  disappear^—^B-r 
notwithstanding  that  the  use  of  morphia  is  continued,  though  usually  in  BmaUer-v-^pr 
do3e&  The  improvement  usually  lasts,  however,  only  for  a  few  months,  when  th»  -^rta 
(lane  ia  again  increased,  and  the  symptoms  re^pear  and  beccime  ajgravated^^^KA 
If  uo  cure  la  effected,  the  ultimate  result  is  prostration,  emaciation,  and  deatlir^'^h. 
Wlien   people  have  once  suffered  from  the  craving  there  is  always  danger  of  s 

relapse,  and  this  is  still  greater  if  there  is  a  craving  for  alcohol  as  welL  Qnc:»-.mx» 
cured,  they  must  never  have  morphia  again,  as  a  single  injection  «*^TT'}'>iirtf'<i  ^'  wJ 
to  such  a  person  is  sufficient  to  vanquish  the  power  of  rasistance  against  t.t-^"_-*hii 
craving  which  has  been  successfully  kept  up  for  moutlis  together. 

In  treating  such  persons,  according  to  Dr.  Levenstein,  it  is  best  to  depri-  -tHff 
them  at  once  and  completely  of  morjihia,  instead  of  gradually  withdrawing  if'  it; 
:tnd  to  ciisiii'e  success  the  patient  should  be  kept  entirely  apart  under  the  i  iiiiiidi  ^  ■  iinf 
care  of  nurses,  and  in  a  room  from  which  everything  by  which  suicide  can  be 

committed  has  been  carefully  removed.  The  strength  must  be  kept  up  by  c»ret~.j^— /ui 
feeding,  although  for  the  first  few  days  fluid  food  only  is  to  be  given,  and  wE — ~iw» 
or  alcohol  according  as  it  is  necessary.     Headache  i«  relieved  by  oold,  pains  ia 

otlier  parts  of  the  body  by  poultices,  nausea  by  ice,  sleeplessness  by  warm  bat=^B^ 
When  dangerous  collapse  comes  on  it  may  bo  necessary  to  give  half  a  grain  of 

inoqihia  subcutaneously.     After  the  morphia  has  been  completely  withdrawn         for 
three  or  four  weeks,  the  patient  may  be  sent  to  a  mountainous  district,  to       "*he 
*  "  Morbid  Craviog  for  Moq)hi&,"  b;  Edward  LeveiiBt«ui. 
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Muih  of  Earope,  or  to  a  cxitd'Hnter  onn*.  acoonUng  to  tbs  itmigtb  and  th*  MUOft 
if  tlwyear. 

CnLORAI. 

Another  nikrootio  which  ts  nnw  vr^  muuh  us4*d  ui  chlnnU.  This  subfitanoe  w«a 
finrt  mtTDdaoad  bj  I>r.  Oscar  Liebn^ich.  It  u  ipltt  np  on  Uip  addition  of  alkalieii 
iitto  cfalorofomt  aivl  forniio  acid,  nml  Liobratch  Mtppoawl  tJmt  when  ahAorlKNl  into 
the  blood,  it  would  Income  deoompoaMt  in  tlin  way  and  atenrlj'  Uberate  cblurvfonn; 
h>  ihu  exptwcd  to  obtain  anxortbema  hutting  <nrRr  a  ooukterafeto  length  of  timei 
Ha  d^Mtations  wms  to  sonit;  rxtont  reoliMid,  although  it  appMra  that  chlomt  in  not 
dcooapoud  iu  the  blood  na  hii  thought  it  would  he.  It  appewnt  to  act  in  virtuo  of 
its  own  peculiar  proptTtiee,  and  caosea  in  man  and  animab  •l»>p,  whidi  iii  at  fint 
'}uite  natural,  and  from  which  n  pnmi  can  bo  rvadiljr  awakened;  in  lar^^  do«o  tb* 
tJfwp  b<*cnin(!8  d««*pm-,  and  the  pi^rson  i*  awakened  with  great  diflioulty ;  tn  Inrpar 
■loaen  Btiil  it  prodnom  cmnplK^  aranvthMia,  and  a  iiliwp  from  which  n  porson  cnnnot 
be  KDoacd.  It  in  frvqnratljr  used  as  an  unasthatio  far  animaiii,  but  it  cannot 
bit  employed  for  tliu  purpose  in  man  withoat  great  wyA.  The  alMp  muaud  bf 
tfcbfml  dilfitn  ocnsidor^ly  from  that  of  opium  in  ertvcral  ro«pect«  Ohlontl  doe* 
Bol  appear  to  haw  the  same  power  us  opium  to  rflioro  |)aln,  althou'ih  it  will  do 
•o  wlwn  givsD  in  large  doera  ;  but  the  Bitwp  that  it  producea  ia  more  aatnrml,  and  it 
U  not  followed  by  the  aam**  disagrwmblo  aftfir-cflMbi  an  opium,  th*  pnnRMi  who  ia 
fwHttj^  it  awaiting  Ijriglit  and  clcnr  headed,  just  OB  fnmi  natural  sle^p,  instead  of 
■Bftring  firorn  beadadie,  lou  of  opjkptite,  naneofs  t^"''  ni<'k»(^-  -  ivplum. 

On  tlita  aoooant  dilnral  luu  IxHtn  nf  Ute  ytnm  vory  k    i  I  )>y  penwnn 

mffioing  from  alMploBBneas  and  uenrooa  irritability,  nnd  fa  talnn  by  many  pmpln 
Mot  by  the  advice  ofn  mediml  man,  but  ^^i  tht.ur  own  aocord.  They  oftMi  continue 
Bo  do  this  for  a  om.si(U'm)ili'  lch||{th  of  time,  nnd  think  that  beenuac  (hrtv  tv  no 
UiBuediat^  dtaagrwaLle  reault  thi^  me  nf  the  drug  ia  fr»^  fnira  dati^<r  of  any 
AOrt  This  ia  not  tlie  caw,  howcwr,  for  chlonU  ia  exceedingly  dang^nma.  iMith  from 
Its  power  of  cmoainit  rapid  denUi  whrn  taken  in  on  overdoac,  and  from  its  df^tmctiva 
^*C(c<cis  '  -  KysU'in  whi'-n  tak^'u  iu  small  dowii  for  a  long  timi.*  together. 

"Efces;     ,  "liK«i,  whon  takfii  in  on  oirerdo4H>,  are  docp  Kleep,  paaaing  Into 

P'litut  uncwnaeiouaneaa,  from  which  the  penum  cannot  \m  awakrnod :  thr  Inratliing 
■ttkl  pakn  bewana  weaker  and  wealcM-,  au>l  thi^  jmtit^t  dice. 

ft^ihaaor  Btrkkcr  and  I  have  found  tiiikt  tliu  deadly  oflMa  of  chloral  cmn  bo  to 
^  I7>nt  (^xicnt  counLmncta?d  l>y  meana  of  beat.  In  caw«  of  cblnml  pniaontng,  then,  it 
•»  mat  important  to  krtcp  tbf  [latirnt  warm,  oa  wfll  an  t4»  employ  the  m«<aaurM 
"■"Oal  in  the  tnwtmrnt  of  poiaoniiig.  The  Rymptoms  prodncfnl  by  rhronio  poisoning 
^•Wi  <HJDraI  preaaut  aeveiul  forms:  wjtop  of  tliran  am  ponnoctod  with  tho  skin,  otliew 
"^  the  mucotta  moateanoi,  oUh^th  with  lh»!  nytpimtioii.  oth.'rs  «-ilh  th*»  l>Ut«l,  and 
ytothen  with  thn  nrrrona  ^tem. 

In  the  akin,  cihlond  prodaotis  a  tcmdeiiry  i<:i  fnipnoiis  nf  vnnouft  ktnd<t ;  tlif«e 
^*«  tlMR  form  of  aimpic  difltaaid  rednnos,  or  orythfuio,  man<  particularly  mnrkod 
^**t  the  head  and  fact.  It  may  bo  coiwtxntly  prefx'nt^  but  in  aomr  jmnwina  it  only 
^^'ittitanpovarUy,  and  whenever  anything  is  taken  to  sttmnUtt;  tho  vaacular  ayatem. 
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In  suuh  persons  rery  small  quantitee  of  Mrine  or  beer  prodoce  a  deep  red 
on   the  fac^  aiid  neck,  lasting  for  an  hour  or  mcn^ ;  and  sombliniee  the  eru 
extends  over  the   whole  body,  and  may  last  for  a  day  or  two.    Instead  of  8iia| 
erythema  a  papular  rash  luaj  appear,  and  sometimes  a  wcU-marked  oottlc-reidi 
pnxluw-d. 

A  condition  of  Uir  mucous  membrane  siiuilar  to  that  of  thR  skin  maj  occur 
consequence  of  the  use  of  chloral :  thus  in  some  the  conjunctiva  becomes  red 
swollen,  and  tlie  eyca  run ;  iu  others  there  is  sore  throat  and  pain  on  BwaUowi^=a^ 
The  rcvpiration  may  become  very  seriously  affected,  the  patient  suffering  fric=»«ii 
eevere  dyspntea,  with  occasional  cessation  of  breathing.  At  first  this  may  simply  Y^r 
felt  on  going;  ii|vstairs,  especially  after  me&ls ;  but  when  the  drug  'n  contiimed,  it  vc^^^^y 
increase  to  such  an  alarming  extent  as  to  threaten  dtrath. 

The  blood  appt-ars  xu  uoum  to  undei-go  changt^s  which  give   rise  to  sympc^ 
resenililing  those  of  scurvy  or  even  of  blood  poisoning  ;  not  only  is  the  skin  red,  bufc: 
patches  it  becomes  livid  ;  thn  gums  are  spoi^y,  the  month  and  tongue  blistered 
ulcerat4^,  and  the  breathing  affected.     To   these   symptoms   succeed  prostxati. 
drowsiness,  difficulty  of  bi-eathing,  and  death.     In  some  instances  tiie  occurreoc^     <^ 
the  nil  ranh  in  the  Bkiii  is  aocom|muied  by  a  high  fever,  with  desquamation  of 
skin,  watery  discharge  from  the  mucous  membiTuie  of  the  intestine  and  bronchi, 
in  the   formation  of  aliscesses  in  rnrious  jians  of  the  body :   a  condition  irW-m<^ 
strongly  resembles  that  of  blood  poisonlug. 

In  otiier  cases  the  nervous  system  seems  to  suffer  most,  and  the  mental  qQali'C>^^* 
are  diminishml,  and  sometimes  are  so  greatly  affected  as  to  render  the  jwrson  alic"--*^**' 
idiotic.  Tlie  powers  of  sight  in  some  nsr-.  wooJcenod,  and  the  muscles  of  the  ihr"*^'** 
ore  sometimes  so  much  offecK-d  that  it  is  almost  impossible  to  swallow.  Paral^^  ^^ 
of  the  lower extreraitif*.  wiUi  diminished  sensibility,  has  also  been  observe*!  as  a  cy^^*"**  » 
se<jucneo  of  chlomh  In  others  a  condition,  aluioat  exactly  resembling  deliim- '*' ^"1 
tremens  lias  Iteeu  said  to  occur  when  it  was  discontinued,  after  being  used 
a  length  of  time. 


^*r^ 


]ndia>'  Heup. 

Indian  hemp  is  a  narcotic  little  used  in  this  country,  bat   employed   X^ 
coiutderable  extent  in  the  East.     It  consists  of  the  flowering  tops  of  the  comni' 
hemp  grown  in  India,     This  plant  when  grown  in  cold  countries  such  as  our  ow" 
has  little  or  no  intoxicating  power,  but  when  grown  in  the  warm  Uistricts  of  Indii 
a  resiiiou!)  exudation  is  secreted  by  the  leaves  and  flowering  tops,  and  to  this  restr^^^ 
the  intoxicating  jowers  seem  to  be  due. 

Several  preparations  of  it  are  employed,  and  it  is  known  under  different  nuDA 
The  Dowering  tops,  gathered  Ix-foro  the  w^s  become  ripe  and  dry,  are  known  by  tlw 
Tuimes  oi  haachueh  and  gnnjah^  the  former  being  th(!  Aratiic.  and  the  laitv 
the  Indian  term.  A  coarse  and  cheap  pn-jwration,  consistini;  of  the  larjrer  l*«r 
and  cnpsiiIeK,  is  known  by  the  name  bhttiuj,  and  is  used  by  the  pooivr  elanses.  Tb^ 
min  itself,  rubbml  off  from  tlie  leaves,  and  with  a  small  proportion  of  tlie  leaf  tissn^ 
reuioining  in  it,  is  known  hy  the  name  of  cfmmu.  This  is  often  mixed  with  otiier 
substances  to  render  it  mon*  pleataml  to  the  senses,  and  to  iacresse  its  pown ,  such 
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^  otto  of  TOKMi  iDoJk,  cantharidea.  The  chwrrut  is  Raid  to  be  collected  ia 
^^tnl  India  by  «  man  dad  entirely  in  leather,  walking  Utrongh  and  throagh 
^  hemp  fields,  and  then  scrapping  otT  from  his  clothing  the  resin  which  adheres 
o  it  as  the  tops  of  the  plant  brush  against  him  during  his  peregrinations, 
fftuchisch  is  nsoally  said  to  produce  most  delicious  dreams,  which  Dnmas  has 
eacribed  in  ^  account  of  Monte  Christa  The  name  of  assassin  is  derived  from 
awrhiwh,  because  the  chief  of  the  assassins  was  said  to  initiate  each  member  into  the 
lystaies  of  the  society  by  intoxicating  him  with  hoschisch,  and  then  conveying 
im  into  a  garden,  where  he  enjoyed  all  the  sensual  delights  <^  the  Mohammedan 
iradiae.  After  a  while  he  was  again  intoxicated  and  removed  back  to  his  ordinary 
mditions  of  lif&  Confident  that  his  chief  possessed  the  power  of  conveying  him 
;ain  to  paradise  at  his  death,  he  was  willing  to  run  any  risk,  or  endure  any  suffering, 
\  the  execution  of  his  orders.  Under  the  influence  of  haschisch,  the  Malays  se<>m 
k  become  insane,  and  run  a  "  muck,"  as  it  is  termed,  rushing  madly  along  and 
«bbing  every  one  who  comes  in  their  way.  It  generally  seems  to  excite  a 
mdency  to  laughter,  but  most  observers  belonging  to  Western  nations  have  found 
«  efiEecta  rattier  disagreeable  than  pleasant.  The  flow  of  ideas  seems  to  be  very 
ready  quickened,  while  the  individual  loaee  all  power  of  directing  them.  There 
t  a  feeding  of  great  prolongation  of  time,  so  that  a  minute  seems  hours,  and  occa- 
ianally  there  is  a  curious  condition  of  double  consciousness.  In  some  persons  the 
ower  of  motion  is  a  good  deal  lessened,  and  occasionally  convulsions  liave  been 
otioed.     Catalepsy  is  also  said  to  occur  among  the  Hindoos. 

HaBrhisrh  differs  from  opium  in  leaving  very  little  after-effect,  the  person  uRually 
waking  from  the  heavy  sleep  into  which  he  usually  falls,  after  the  delirium  haa 
wted  for  a  while,  without  any  nausea  or  sickness  as  after  opium,  but  rather  with 
good  appetite. 

Tobacco. 

Tobacco  is  another  narcotic  in  most  extensive  use.  The  tobacco  plant,  Nicotitinn 
s^oirum,  belongs  to  the  natural  order  Atropncta.  It  contAins  an  alkaloid  eallfHl 
licotine,  or  nicotia,  combined  with  a  vegetable  acid.  It  differs  from  most  other 
Ikaloids  in  being  liquid  instead  of  crystalline,  and  in  containing  no  oxygen,  l>eing 
composed  of  carbon.  nitr(^;en,  and  hydrogen  only.  The  pure  alkaloid  is  a  most  in- 
■due  poison.  After  a  drop  or  two  of  the  li([tiid  has  been  taken,  the  person  becomes 
blnoet  immediately  unconscious,  with  a  wild  look,  and  dies,  with  a  deep  sigh,  in  less 
■han  tive  minutes.  When  given  to  animals,  a  single  drop  will  kill  a  cat  or  rabbit 
Ji  two  or  three  minutes,  but  usually  causes  convulsions  which  have  not  been  noticed 
^*-  man.  Tobacco  itself,  when  swalloweil,  will  also  cause  death,  as  in  the  following 
=»«  from  the  "  Naval  Medical  Reports  :  "— 

"A  sailor  boy  had  been  frequently  punished  for  chewing  tobacco,  and  had  often 
^^•splained  of  debility,  giddiness,  and  faintncss,  which  were  traced  to  the  jioisonous 
effects  of  this  substance;  On  two  occasions  he  had  swaIlowe<i  a  piece  to  avoid  dt't«K:- 
''M^  On  the  night  of  his  death  lie  went  to  his  hammock,  t«*lling  hiK  messmates 
""**-  he  felt  sick.  About  ten  minutes  afterwanls  the  occupiiut  of  the  next  hanimoik 
^^^*A  him  breath  stertorously,  and  immediately  tried  to  awaken  him.     He  could 
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DotSBOoeed,  and  when  tho  surgoon  came  he  was  found  to  \»  monbund     Tlie  poptl 
were  insensihle  tn  tba  inflaenoe  of  light,  and  the  pulso,  which  watt  scarcely 
bte,  in  three  minuUns  ceased  to  bt^t.     On  a  post-mortem  examination  two 
piMSii  of  tohacoo  wore  foond  in  tho  stomach."* 

Foisooii^;  also  somctimw  occurs  from  ahAorption  throDgh  t-fae  ekin,  as  appetn 
from  the  foUowing  iuatanoe  : — 

"  Dr.  Xamias  raUtes  an  inxtauc<>  of  a  smuji^lcr  being  poisoned  by  reason  of  lib 
having  covemi  Iiis  skin  with  tot^acco  leaves,  with  a  view  of  defrauding  tlft 
BenuuB.  Tlie  leaves,  moiiiU^ntid  bj  perspiration,  produced  fill  tho  cfieet*  d 
|H>imTping  The  pulse  WHS  small  and  fei^Me ;  there  waa  fatntncss,  attended  with 
oold  sweata.  Hhe  operation  of  the  poison  ao?m«l  to  ho  principally  on  thr 
h«irt.*'+ 

It  haa  Imkiu  found  that  the  heart  ih  the  orvoii  chiefly  affected  by  tobacoa 
The  effect  ia  a  peculiar  one,  for  it  first  stiraulAt*«  und  then  paralyses  those  fibres  ta 
tlie  va;;u<t  nerve  whoso  office  is  to  regiilati*  the  beats  of  the  heart  and  prevent  it 
from  going  too  quickly.  Those  fibres  are  generally  known  as  the  inliihitory  nerm. 
In  consequence  of  this  action,  the  heart's  heats  become  very  alow  at  first,  and  after 
wards  very  rapid.  Just  at  thi*  time  when  these  inhibitory  nerves  are  beginning  to 
lose  their  power,  we  may  find  alternate  quick  and  slow  beats  of  the  heart.  This  oon- 
ilition  may  not  only  occur  in  animals  poisoned  by  tobocoo,  bnt  it  may  be  obserrvd 
in  men.  Some  years  ago  I  was  resident  physician  in  Ike  Royal  Infirmary  at  Edin- 
burgh, and  I  had  frvqueiit  opportunities  for  observing  this  conditioa  I  have  not 
seen  it  at  all  so  frequently  in  other  parts  of  the  country,  and  I  am  inclined  to 
think  that  it  was  due  to  the  fcict  that  a  uuiiiIkt  of  |)Oor  people  living  in  the  neiglh 
Iwurhood  of  the  Infirmar)'  wore  accustomed  to  use  very  coarse  and  strong  tobacco 
in  large  quantities.  The  beats  of  the  heart,  inst^'iul  of  being  regular,  had  a  rhytlim 
whit:h  n-minded  one  of  a  restive  horae,  breaking  off  into  a  galop  for  a  few  yards,  and 
thi.>n  being  suddenly  pulled  up,  and  then  breaking  off  ag&ia  This  condition 
usually  known  in  the  Infirmary  by  tho  name  of  "  smoker's  hearts"  It  disap 
when  the  use  of  tobacco  is  left  off  entirely,  but  is  apt  to  return  when  its  use  is  again 
resumed.  When  once  it  is  fairly  natahliahed,  also,  it  sooms  that,  a  very  small  qttan- 
lity  of  tobacco  in  uufficient  to  imuntain  this  abnormal  condition,  so  that  it  is  not 
sul^ctunt  to  diminish  the  quantity  of  tobacco  used;  complete  alietinenoe  must  he 
enforced  in  order  to  e0ect  a  cure. 

The  chief  ways  of  using  tobacco  are  chewuig,  snuffing,  or  smoking.  In  cbewintL 
tbepidoeof  tobacco  is  kept  in  the  mouth,  tumetl  about,  and  masticated,  thejoifv 
bwug  expcctorat4;d.  The  chief  effeot  of  the  tobacco  thus  employed  is  a  local  one, 
consisting  in  the  stimulus  which  it  produces  on  ike  sensory  nerves  of  the  month, 
and  the  refiex  action  which  it  exerts  upon  the  salivary  glandii,  and  probably,  also, 
on  the  uircuUtinn,  not  only  to  thesn  glands  but  to  the  brain.  Absorption  from  the 
uiacous  membroiie  of  the  mouth  docs  not  take  place  nearly  so  readily  as  from  the 
^tontach,  ami  thus  the  amount  of  nicotine  actually  absorbed  will  be  uot  only 
iuioll  in  itself  but  its  introduction  into  the  body  will  be  slow,  so  that  mon  time  is 

*  BriUA  UrdimI  J^mmal.  N'orrmbcr,  ISTS,  p.  830, 
t  IVlor  go  PoiMDi.  l>.  805. 
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l^^allowpd  for  its  eliminatioiL     We  have  already  mentioned  that  active  circulation  ia 

H^memlly  associated  with  pleasure,  and  that  the  various  organs  of  the  body  during 

'   ^FnHi-t-innal  oiitivity  havf?  thfi    circulation    increased.     This  has  been  very  clearly 

'  ^sfaserved  in  the  case  of  the  salivary  glands,  a  stimulus  applied  to  tite  tongue  or  mucous 

vaembrane  of  the  mouth  producing  reflexly  in  theui,  not  only  a  secretioD  of  salivai 

'fcatnioh  tn  aooeleratc<l  ilow  of  blood  through  them  tliat  when  the  vein  which  returns 

-fthe  blood  from  them  is  wounded  the  blood  gii&hes  out  from  it  in  jets,  aji  if  from  an 

2»rtcry,  instead  of  trickling  slowly,  drop  by  drop,  as  it  would  do  when  the  gland  is  in- 

Actjre     Y^lien  the  brain  is  active,  the  circulation  in  it  also  is  greatly  incrcosmlt 

aud  such  an  inoreaae  in  tlie  circulation  will  be  produced  by  an  irritation  of  the 

of  special  seaBS.     Hy  obaervations  made  directly  upon  the  bmin,  it  has  been 


'^1— DiioiUK  miowiKi)   Txc    I.tcnxitsi  ix   titk  Kambitt  of  the  ULOonarkKAM  mitoiraa  tbe  (J«ai>Ttl> 
AvrcRT  TO  ras  Ur.u>  uBiniK  tmk  JsrLCKXCB  Of  thi  XoriMBi-rs  aw  Kxmv^titia. 

^  ^U  of  tb*  «iST«  ftba««  tit*  anv  Uaa  in/iic^tm  Um  niMttity.   Th«  firat  p«it  of  tbo  tiactDg  wu  takao 
befOTV,  KBd,  tba  lattar  part  wliih)  uia  aniiiMl  wm  mUh^. 


fi«Dd  that  an  unexpected  sound,  for  example,  increases  the  amoont  of  blood  in  the 

0^0,  and  usually  thU  is  accompojiieil  by  a  contraction  ot'  the  vessels  in  other  ports 

"fthe  body;  ao  that  the  increase  in  the  quantity  of  blood  going  to  the  brain  is  oom- 

iMOiatod  by  a  diminution  in  the  quantity  going  to  other  ports  of  the  l>ody.     The 

ontmctiwi  of  the  vessels  in  other  parts  of  the  body  also  tends  actually  to  drive 

Uood  into  the  braiu.     In  the  opinion  of  Professor  Mosso,  who  has  made  some  very 

maukable  obaervauons  on  this  subject,  the  readiness  with  which  the  supply  of 

UooJ  is  Hicreased  iii  the  brain  by  any  sensory  stimulus  is  one  of  those  arrangi^ments 

»bicfc  may  Iw  tracetl  to  the  survival  of  the  fittest  in  the  struggle  for  existence. 

TIu's arrangement  serves  the  purpose  of  incrensing  Ihe  supply  of  blood  to  the  brain. 

Tl»  readiness  witli  which  the  supjily  of  Uloixt  to  the  brain  may  be  increaaed  induces 

a  cemsponding  readiness  in  the  development  of  energy  ;  it  thus  enables  on  aiumal, 

at  a  slight  warning  sound  or  toucli,  to  spring  up  fmni  deep  sleep  tharouglily  awake 

sod  active,  so  that  it  escapes  the  dangers  to  wliich  it  would  be  otherwise  liable.      It 

•jao  gives  the  aiumal  a  belter  chance  in  u  struggle,  inasmuch  as  the  one  which  can 

most  energy  to  bear  in  a  short  time  nmy  overcome  an  animal  stronger  than 

If  on  the  average,  but  which  cannot  put  forth  ao  mnch  energy  at  once.    Although 

experimental  ohserv-ations  on  the  direct  effinrt  of  irritation  of  the  fifth  ner^'e  ujioa 

cirmlaiion  tn  the  brain  are  not  so  complete  as  one  could  wish,  we  know  that  stiniuJa- 
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tion  of  its  bi-anches  by  mastication  will  greatly  quicken  the  flow  of  blood  through  tl 
large  Miieries  which  supply  the  brain  with  blood,  for  it  is  almost  certain  that  t: 
great  increase  in  flow  of  blood  towards  the  bnun,  which  is  shown  by  the  accompanyh 
tracing  of  Professor  Marey's,  is  due  to  the  nervous  stimulus,  and  not  to  the  me 
movements  of  mastication.  Besides  this,  we  know  that  the  branches  of  the  fif 
nerve  are  closely  connected  with  the  nervous  mechanism  which  reflates  the  c 
culation  in  other  parts  of  the  body.  Irritation  of  its  branches  usually  increas 
the  pressure  of  the  blood  in  the  vessels.  The  fifth  nerve  is  distributed  to  the  sk 
of  the  head  and  face,  to  the  teeth,  the  mucous  membrane  of  the  tongue  ai 
mouth,  and  to  the  mucous  membrane  lining  of  the  nose.  Irritation  of  the  nat 
branches  greatly  increases  the  blood  pressure,  and  it  is  this  power  which  renden  tl 
application  of  ammonia  or  aromatic  vinegar  to  the  nose  so  useful  in  cases 
fainting.  In  an  experiment  on  this  subject  I  found  that,  in  an  animal  sufierii 
from  shock,  the  ammonia  raised  the  blood  pressure  by  one  quarter  of  the  whole. 

It  is  an  almost  universal  habit  among  people  who  are  puzzled,  to  stimulate  o; 
branch  or  another  of  the  fifth  nerve  by  rubbing  or  touching  it  Many  people,  whi 
puzzled,  rub  or  scratch  their  heads,  or  stroke  their  beard.  Germans  n 
unfrequently  strike  the  side  of  their  nose  with  the  finger. 

In  all  these  ways  a  branch  of  the  fifth  nerve  is  stimulat«d,  and  probably  tl 
cranial  circulation  is  increased.  The  pleasurable  sensations  from  chewing  tobao 
are  probably  dependent  to  a  considerable  extent  on  the  local  stimulant  efie 
exercised  by  the  weed  on  the  nerves  of  the  tongue  and  mouth,  perhaps  even  mo 
80  than  on  the  general  action  of  the  drug  in  raising  the  blood  pressure.  Wlk 
tobacco  is  used  as  snuff,  it  powerfully  stimulates  the  nasal  branches  of  the  fil 
nerve,  and  will  probably  affect  the  cranial  circulation  in  somewhat  the  same  wa 
though  more  powerfully  than  smoking.  When  tobacco  is  smoked,  it  has  a  doa~ 
action.  It  stimulates  locally  the  nerves  of  the  tongue  and  mouth,  and  in  11l« 
persons  who  are  accustomed  to  draw  the  smoke  not  only  into  the  mouth,  but  ia 
the  lungs,  and  expel  it  through  the  nose,  it  stimulates  the  nerves  of  the  nose  m 
lungs  in  addition  to  those  of  the  mouth.  It  has,  besides  this,  a  marked  effect 
the  circulation  generally.  I  have  noticed  in  a  friend  of  mine,  a  distingniaJ 
physiologist  and  physician,  that  when  trying  to  solve  a  difficult  point,  he  is  aoc 
tomed  to  light  a  cigarette  and  smoke  for  a  minute  or  two,  until  the  difficulty 
solved,  after  which  he  at  once  throws  the  cigarette  aside  ;  sometimes  a  few  wli 
are  sufficient,  so  that  it  seems  very  imlikely  that  sufficient  absorption  of  any  of  ' 
constituents  of  smoke  has  taken  place  to  produce  a  general  effect. 

The  effects  of  tobacco  when  smoketl  are  not,  however,  to  be  entirely  attribii' 
to  thfi  nicotine  which  it  contains,  although  it  is  probable  that  they  are  partly  * 
to  it.  During  smoking,  the  tobacco  itself  and  the  nicotine  are  exposed  to  c 
siderable  heat,  and  are  to  a  considerable  extent  decomposed.  It  is  the  prodo' 
of  their  decomposition,  rather  than  the  nicotine,  which  are  actually  inhaled*  * 
which  produce  the  characteristic  offects.  The  substances  which  are  produced 
tlio  dry  distillation  which  the  tobacco  undergoes  in  the  process  of  smoking  • 
chiefly  the  volatile  alkaloids  pyridine,  picoline,  and  collidine,  with  other  b*s 
nearly  resembling  them  in  character.     These  bases  greatly  resemble  nicotine  hoi 
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ui  smell  and  in  physiol(>gical  action,  producing,  like  nicotine,  contraction  of  tlie 
pupil,  difficalty  of  breathing,  general  convulsiona,  and  death.* 

Smoking,  like  snutiing,  is  sometimes  naed  to  quicken  the  mental  faculties,  or 
to  "clear  the  head,"  as  it  ia  tenned ;  and  here  it  is  almost  certaiidy  the  reflex 
e^ct  of  its  local  action  on  the  mouth  and  tongue  which  is  produced. 

When  used  for  the  mere  purpose  of  enjoyment,  and  not  as  a  stuuuliis  to 
vork,  the  effect  produced  by  tobacco  smoking  is  rather  difficult  to  analyse.  It 
wems  to  have  a  soothing  effect,  and  to  give  au  undefined  feeling  of  pleasure, 
utd  when  used  in  moderation  may  be  continued  for  a  long  time  without  exercising 
»ny  injurious  effects  whatever.  When  carried  to  excess,  and  generally  when  it  is 
Used  for  the  first  time,  it  produces  intense  sickness  and  depression,  muscular  weak, 
oess,  and  feeble  pulse.  The  same  symptoms  which  occur  on  its  first  use  may 
be  brought  on  by  over-indiUgence,  even  in  those  accustomed  to  it,  and  occur 
more  especially  when  they  use  a  stronger  tobacco  than  usual.  Death  even  may 
vise  from  tobacco  smoking.t 

The  peculiar  affection  of  the  heart  which  it  produees  has  already  been  noticed. 
Sometimes  also  it  produces  sudden  fainting,  which  comes  on  without  any  warning. 
Occasionally  there  may  be  no  apparent  exciting  cause ;  sometimes,  however, 
emotional  excitement  aids  the  tobcuxM  in  producing  the  &int  As  an  instance 
of  the  first  kind,  a  friend  of  mine  told  me  that  a  young  gentleman  was  one  day 
dining  at  his  house,  and  just  as  he  was  taking  leave  of  his  hostess,  he  fell  suddenly 
insensible  on  the  drawing-room  floor.  Another  gentleman  told  me  that  while  going 
acune  time  ago  to  see  a  firiend,  he  fell  down  suddenly  insensible  in  the  street. 
In  his  case  alight  emotional  excitement  had  combined  with  the  tobacco  to  produce 
the  bunting.  My  friend,  Professor  T.  R.  Fraser,  of  Edinburgh,  aluo  informs  lue 
that  almost  all  his  college  friends  who  had  been  accustomed  to  smoke  to  a 
considerable  extent  as  students  have  been  obliged  to  give  up  the  use  of  tobacco 
as  middle  age  approached,  and  that  several  of  them  have  done  so  on  account  of 
being  seized  with  fainting  fits  such  as  those  I  have  described. 

But  besides  these   ftlnrming   effects   of   excessive   tobacco  smoking,   there  are 

others  which  are  leas  serious.     One  ia  an  irritable  condition  of  the  thi-oat  leading 

to  hawking  and  spitting.     Another  is  a  condition  of  persistent  dysjiepsia.     Another 

ia  u  affection  of  the  eyesight,  which  ia  thus  described  by  Mr.  Mocnamara  in  his 

Work  on  "  Eye  Diseases  "  :     **  The  patient  usually  finds  that  his  sight  has  become 

scmewhat  suddenly  enfeebled.     Tlie  acuteness  of  vision  is  sensibly  diminished,  the 

patients,  perhaps,  being  scarcely  able  to  read  numbers  8  or  10  test  types,  while 

in  some  cases  they  cannot  distinguish  even  the  lai^eat  type.      A  sort  of  white 

'uie  seems   to   envelop    every   object,    and    improvement   generally   takes   place 

'^orarda  evening  or  on  dull  days,  the  haze  being  then  less  apparent.     The  perversion 

oi  the  chromatic  faculty  is  marked.     Yellow,  red,  and  green  are  often  confounded 

'*ith  each  other.     These  patients  often  see  double  or  triple,  prol>ably  on  account 

°I  spasmodic  contractions  of  the  muscles  of  the  eye.     The  jiupils  are  not  alike  in 

*^  two  eyes,  one  being  generally  larger  than  the  other  and  often  irregular.     No 

•  Vohl  and  Eulenbnrg,  Anh.  Phum  [2]  cxlril  ^  130-166. 
t  Tftflor  on  Poiwiaa,  p.  S06. 


254  THE   JNFLUESCB    OF   STIMULAXTS    AND    JfABCOTICS. 

othor  alteration  is  observed  in  the  exterior  of  Uie  vjes.  O^^aimxmoapc 
examination  in  early  stages  of  this  affection  often  demonstrates  serous  sufifasion, 
especially  in  Uie  vicinity  of  the  vessels.  The  arteries  in  some  places  exhibit 
spasmodic  contractions,  vhile  the  veins  are  tortuoas  and  gorged.  This  disposition 
is  observed  to  be  more  marked  as  the  disease  becomes  prolonged,  and  ^en  the 
papilla  of  the  optic  nerve  is  pale  and  whitened.  Be  AVecker,  however,  states  that 
ho  has  never  seen  ^neral  pallor  of  the  disc  tending  to  atrophy  in  these  cases. 

"  From  the  above  statement  of  symptoms  it  appears  that  tobacco  and  alct^olie 
amblyopia  is  an  affection  of  the  eye  apart  from  atrophy  of  the  papilla  firom 
other  causes,  such  as  neuritis  or  tabes.  Tobacco  amaurosis  may  even  be  completdy 
cured,  to  return  again  after  renewed  excesses  in  drinking  and  smoking.'* 

According  to  Qalezowski,  it  is  "  due  to  paresis  of  the  longitudinal  dilating  fibres  ^ 
of  vessels,  or  spasmodic  contraction  of  their  circular  fibres.  The  blood  does  not  arrive  ^^ 
in  a  BufBcient  quantity  by  the  arteries,  while  the  veins  undergo  a  kind  of  poasive^ga^ 
stasis.  The  disease  is  a  consequence  of  prolonged  indulgence  in  tobacco  an^^^) 
(dcohol,  especially  when  the  I&tter  is  taken  fasting  or  before  dinner.  Bad  Ibod  ancH^^^ 
tfiisery  predispose.  Complete  abstinence  from  alcoholic  drinks  and  tobseco  for^^^t- 
weeks  or  months  is  indispensable.  The  best  treatment  is  bromide  of  potaashuK^^ 
internally,  and  eserine  lotion  externally. 

It  is  tractable  at  first,  but  afterwards  it  cannot  be  relieved. 

The  effect  of  tobacco  is  modified  not  only  by  the  extent  and  way  in  wLidi  - 
is  employed,  bnt  by  the  kind  used.     Hie  strongest  tobacco  which  is  {nepared 
chewing  contains  only  a  mere  trace  of  nicotine,  and  others  contain  ncme  at  s 
That  used  for  snuff  also  contains  but  a  small  proportion ;  the  greatest  amount 
contained  in  the  tobacco  used  for  cigats. 

In  preparing  tobacco  which  is  to  be  converted  into  snnfi^  the  dry  leares 
moistened  with  water  and  made  into  heaps,  and  allowed  to  heat  and  ferment  ^^^t 
some  months.  Buring  the  fermentation,  a  decomposition  takes  plaoe  in  the^csi: 
nicotine  and  ammonia  are  given  off,  so  that  they  lose  to  a  great  extent  tb^nr 
poisonous  properties.  They  are  afterwards  again  moistened  with  salt  and  sa^  n' 
and  allowed  to  ferment  in  close  boxes,  when  their  odour  and  pungency  beotr^MDe 

developed.     When  tobacco  is  smoked,  it  is  not  the  nicotine  actually  oontauiect >" 

the  leaf   which  chiefly   produces   the   effect  upon   t^e   smoker,    but  the  TolaiC^^ 
alkaloids  formed  during  the  combustion  of  the  tobacco.    These  alkaloids  diV=3ir 
according  to  the  mode  in  which  it  is  smoked,  and  this  appears  to  be  the  «xpluiai-S«o 
of  the  well-known  fact  that  very  much  stronger  tobacco  can  be  smoked  in  the  ft^J"" 
of  a  cigar  than  in  a  pipe.     Indeed,  if  a  smoker  cuts  up  a  cigar  which  he  oc^'kjM 
smoke  with  jtleasure  into  small  pieces,  and  smokes  it  in  a  pipe,  it  is  very  likely  ^ 
make  him  sick.     According  to  Yohl  and  Eulenbnig;  the  tobacco  iHiidi  is  smo^Acei' 
in  a  pipe  yields  a  very  much  larger  proportion  of  volatile  bases,  and  especially  >* 
lai^  quantity  of  the  very  volatile  and  stupifying  pyridine ;  while  in  a  cigar  M-tiio 
pyridine  and  much  collidine  is  formed,  the  latter  being  less  volatile  aiul  aod't'^ 
than  pyridine.     The  olaorvations  of  Vohl  and  Eulenbuig  explain  how  it  is  tli*t 
when  toluicco  cannot  l>e  had,  other  substances  when  smoked  may  produce  a  similar, 
though  less  agreeable,  effect     They  found  tliat  dandelion,  willow-wood,  stramoninio* 


^     mud  t 


mud  cv«n  bogwood  coal  yielded,  on  dry  distillation  lu  a  pipe,  bases  very  mnch 
mbling,  though  rather  weaker  tliuii.  tbost-  piixluced  by  tobHcoo.  Tliey  also 
that  the  action  of  opium  when  Einoked  is  not  due  to  tho  idkoloidH  it 
lulnmlly  containn  and  wliich  are  not  volatile,  but  to  Um  pioductit  of  their  dry 
distillation.  The  cdccte  of  opium  smoking  no  doubt  differ  to  some  rxtent  from 
tobacco  smoke,  but  thiu  dini-runut)  is  (irububly  duu  simply  U>  ditVerent  alkaloiiU 
iK-'iog  produced  by  the  diy  difititlation  in  the  {nxwaues  oC  smokiag  froiu  opium 
And  tobttoca 

But  thougli  drind  lAaves  and  dry  vood  when  smoked  yield  hoses  which  liave 

■oounrhat  the  same  physiological  edt^ct  a.s  tobacoor  there  is  thi.s  great  diSerence 

lieUpeen  them  :  that  the  taste  of  the  smoko  is  not  nearly  so  pleasant,  aud  so  men 

only  smoke  these  substitutes  when  they  are  driven  to  do  so  by  ne<»^<iity.     It  is 

ndeed   quite  extraordinury    how   the   taste   of    the  smoke   is  atfoctr-d    by  slight 

diSennces  in  the  condition  of  tlie  substances  ustxl     Thus,  it  is  well  known  in 

Eorope  that  pigs'  dang,  when  used  to  muiiuru  the  tuljacco  pluut,  gives  a  peculiar 

.TOUT  to  the  tobacco  raised,  aud  it  is  said  that  tiie  Maronitea  of  Mount  LelionoiL 

\y   FAcognise   tho  variety   of   manure   employed   in    the   cultivation  of  tlteir 

by  its  flavour ;  thus,  in  those  parts,  that  tobacco  is  held  in  highest  estmm 

has  been  manured  by  the  druppings  of  the  goat^ 

ODe  great  objection  which  is  often  raised  to  tlie  use  of  tobacco  is,  that  it  leads 

dmnkenueaa.     Tobacco,  it  is  said,  excites  thirst;  thfi  thirst  must  Ik?  qumehed 

vitli  beer,  or  spirits  and  water  ;  and  henoe  the  man  who  begins  to  smoko  is  led 

n  to  drink.     There  can  be  no  doubt  that  in  some  persons  the  uso  of  toV>aeoo  by 

Qiokiog  does  produce  thirst      This  depends  partly  on  individual  constitution,  and 

pWly  on  the  mode  in  which  the  tobaoco  is  smoked.     In  some  persons,  smoking 

MWes  a  profuse  flow  of  saliva,  so  that  they  ore  oblige*!  constantly  cither  to  swallow 

il  nr  to  expectorate  it,  and  1  am  inclined  to  tbink  that  it  is  in  such  people  tlmt 

IBoking  cbie6y  excites  thinst     In  others,  smoking  seems  to  cause  but  Kttle  flow  of 

■lim,  so  that  they  have  no  need  to  expectorate.     Even  those  persons  who  are 

oUigtd  to  e-xprctonitc  by  smoking  a  pipe  arc  not  affecti-d  to  the  same  extent^  tf 

U  aU,  by  atnoihng  rigars,  and  where  the  smoke  is  dmwn  through  water,  as  1:1  « 

Qsr^ile.  or  hookah,  probably  no  thirst  whatever  in  produced. 

In  oomitrica  where  these  forms  of  pipe  are  used,  thirst  is  a  thing  much  to  bo 

dnaded ;  yet  I  have  seen  Aralw  atU-r  walking  up  a  toilsome  ascent^  under  a  hot  sun, 

ttop  for  awhile  in  the  middle  of  the  day  and  light  their  nnrgliitC'S.     Tliis  they 

woald  hardly  have  done  if  it  had  any  tendency  vrhatever  to  produce  thirst,  as 

(hty  had  stiU  a  considerable  distance  to  march  before  their  day's  journey  was  over. 

fkafaftbly   thii  diHerence  in  the  way  of  smoking  is  the  reason  why,  both  in  this 

OMMiry  and   in    New    England,  tobacco   has   been   accused^ — ^and    not   altogether 

mJMtiy  —of  leading    to  drinking^    whiUt    travellers   in   the    East   say,    on    the 

eODtnvy,  that  it  tends  to  produce  sobriety.     Mr.  Lane,  tho  translator  of  the 

"Aiubian  Nights,"  says  tliat  "  boing  in  a  slight  degree  exhilarating,  and  at  the 

Buou  lime  soothing  and  uimttcndcd  by  the  injurious  effects  which  pi-ocoed  from 

vine,  it  is  a  sufficient  luxui-y  to  many,  merely  to  pass  away  hours  of  idlenesi** 

Austin  Henry  lAvard,  wliosc  intorcourso  with   £astem  nations  has  been  still 
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more  uxtensive,  enU>rtAinfi  the  saniA  opinion ;   while   Ht.   Crawford,  who  qa< 
tboH  opinions,  and  bos  also  seen   much  of  £aatcm  life,    "  ttiinks   it   can 
b«  doubted  that  tobacco  uiust,  tv  a  certaiu  cxtvtii,  have  contnbut4xl  to  tho  eotir~^A 
of  both  Aitiottc  and  European  nations."* 

Id  England  and  New  Knglaiid  tobacco  in  smokefl  chiefly  in  pipen,  and  p 
in  nhort  pipes,  8o   that  a  much  larger  quantity  of  the  volatile  prodacta  of 
bustiou,  or  tobacco  juice,  reach  the  luoutli  than  when  it  is  suiuked  in  other  i 
Tliis  tobacco juicp  is  exceedingly  poisonous:  "one  drop. applied  to  the  ton^e    ^of 
cat  brought  on  <»n%'ul»ion0,  and  in  two  minutes  occaaioned  death.     The  Ifottec^to^ 

said  to  kill  Rnakeji  by   putting  a  drop  of   it  on  their   tonguet       TTnd^»-  iig 
'influence  tile  reptilea  diu   aft  iiistantaneounly   an  if   killed  by    an   electric   slaot^ 
It  appeum  to  act  nearly  in  tiie  saue  way  as    pnisaic   acid.      The    native*  of 
Couibambe,  on  the  West  CoMt  of  Afn'ca,  poison  the  chamelion  in  a  few  seoondi 
by  drawing  a  straw  dipped  in  the  '  oil  of  pipes '  acixisa  the  poor  creature's  temgae 
and  mouth."t     When  the  narg}iile  is  used,  the  whole  of  this  oil  is  retained  bf 
r^  water  through  which  the  siuoke  passes  ;  and  in  the  very  long  pipe  used  in 
lany,  the  oil  fells  into  a  reservoir  and  does  not  pass  into  the  moutit     Anotli#r 
>bjeotion  to  the  short  pipe  is,  that  it  is  taxid  to  lead   to  cancer  of  the  lip,  tod 
'^ there  is  no  doubt  that  the  constant   irritation  of  the  pipe  resting  against  the  lifi 
has  tills  effect  in  {lersoiis  who  are  ]>rudisposed  to  it ;  witliout  the  predisposition  ft 
would  not  occur,  for  niany  [lersons  go  on  smoking  short  pipes  all  their  lives  with- 
out getting   it ;  but,   on  the  other   hand,   it   is   probable  that  the  predispoeitiaa 
alone  might  bo  insufficient  to  produce  it  without  the  local  irritation. 


BETEL-strr. 

Tlie  betel-nut  la  the  fruit  of  a  species  of  pahn,  the  Arwa  catechu, 
found  in  India  and  in  many  other  partA  of  Asia.  It  is  chewed  by  the 
;  apparently  for  the  same  purpose  as  tolmcco  in  this  coimtry,  because  it  aflbnk 
[pleasure  of  some  sort.  The  bctel-nut,  unlike  tobacco,  contains  no  substance  having 
r«ny  markol  physiological  action  on  the  Ixidy.  Its  chief  constituents  are  a  kind  of 
tannic  acid,  whidt,  with  alkaUcit.  yields  a  red  colour.  It  is  either  aoftened  hf 
boiling  it  in  water,  or  used  when  quite  yotmg  ami  iK^ft ;  it  is  cut  into  small  pieoQl 
and  rolled  up  with  some  lime  in  a  leaf  nf  the  Ijetel  pepper.  When  it  is  thao 
cliewed  it  gives  a  red  colour  to  the  saliva  and  to  the  Hps  and  tongue ;  but  it  n 
sometimes  stated  that  the  betel-nut  is  chewed  for  the  purpose  of  producing  this  red 
colour  of  the  lips,  but  this  can  hardly  be  the  case.  Its  action  is  indeed  very  diffinUt 
to  expUin,  nnleaa  we  believe  that  it  causes  a  fi-ee  flow  of  bluod  tlirough  the  bnia 
by  stimulating  the  mouth  in  tlie  way  already  descril>etl  when  speaking  of  tobMOa 
On  this  view,  however,  its  action  l>ecomes  at  once  easy  to  understand,  and  its 
stimulant  effeota  are  readily  intelligible,  even  although  it  contains  iwthing  whi^ 
acts  on  the  heart,  resaeU,  or  bruin  dii«clly. 

*  CrawfrtT.! :  Journal  of  tb«  Rtatlitical  Bod»tj,  Much,  1KS3,  p.  H. 
t  "ChemwtiT  of  Oomnum  Life."  p.  a&t 


KilfDS    OF    TEA. 


Tea. 


Id  almost  every  part  of  the  world  we  find  that  hot  inFasions  of  the  leaves 
of  various  plants  are  used  as  beverages ;  but  tlie  m<»rt;  important  by  far  of  all 
tiiese  is  China  tea,  or  simply  tea ;  the  other  varieties  of  tea  being  distinguished 
bjwme  appellation  derived  from  the  name  of  the  plant  used,  or  the  district  in 
irliidi  it  is  employed. 

Tea  consists  of  the  dried  leaves  of  a  kind  of  camellia— the  Camellia  then,  some- 
times called  Thai  Chinenns.  It  is  probably  a  native  of  Assam ;  but  it  is  now 
;^vn  in  immense  quantities  in  India,  China,  Japan,  Java,  and  the  Southern 
United  States.  There  are  several  varieties  of  it,  which  were  formerly  looked  upon 
«i  different  species.  The  name  tea  is  from  tlie  Chinese  t<ih.  It  was  formerly 
aoj^need  that  the  black  and  green  teas  were  produced  by  distinct  species  of  plant, 
fcnt  this  is  not  the  caset  The  difference  is  duo  to  the  mode  of  preparation.  Tlie 
<:(aumercial  sorts  of  black  teas  are,  Congou,  Bouchong,  Oolong,  Pekoe,  and  Caper ; 
^Di  of  green  teas,  Hyson^  Hyson  Skin,  Young  Hyson,  Twankay,  Imperial,  and 
Gunpowder. 

Tlie  chief  ingredients  of  both  black  and  green  tea  are  a  volatile  oil,  an  alka- 

l<xd  known  by  the  name  of  theine  or  cafTein,  and  tannin.     Tlie  chief  difference 

^wtveen  black  and  green  tea  consists  rather  in  the  amount  of  volatile  oil  than 

<i  theine — ^the  amount  of  theine  being  almost  the  same  in  both.     Both  of  thc-m 

iwdily  yield    their   active    principles    to    boiling  water,   and    both    are    cliieily 

VHd  in    the    form   of   an   infusion,  the    leaves   being,  as   a   rule,   thrown  away. 

TWe  are  one  or  two  exceptions  to  this  method  of  using  tt-a.      The   Lipclius,  on 

^  Himalayas,  prepare  the  infusion  in  the  ordinary  way  ;  but  after  the  tea  has 

**«i  drunk,  the  tea-leaves  themselves  are  eaten.    In  Japan,  also,  there  is  a  peculiar 

•ifld  of  fine  tea,  which  is  used  only  on  most  important  occasion.s.     It  is  of  a  i)ul(; 

SfWQ  colour,   and   is   ground   into  a  fine   powder.     TliLs  powder  is  mixed   with 

"ifficient  water  to  make  it  into  a  thin  paste,  and  is  tlien  put  into  a  small  cup. 

'kich  is  handed   round  from  one  to  another,   each   person  taking   it  witli    both 

■"ads,  and  drawing  a  little  of  the  thin  paste  into  his  mouth  by  a  quick  inspiration. 

■**i<  tea,  which  by  the  kindness  of  Dr.  Dresser,  I  have  had  the  opportunity  of 

*ting,  has   a  peculiar  and    strongly   aromatic    taste.     Dr.    Dresser,    during  his 

**y  in  Japan,  was  received  by  the   Mikado,  made  a  puest  of  the   Empiif,  and 

^*d  thus  special  opportunities  of    acquiring  infonuatioiL       He    informs   me  that 

^"Js  tea  is  very  rare,  and  is  used  only  on  occasions  of  great  solemnity  ;  as,  for 

***niple,  in  concluding  the  most   important   contracts.       Amoiij^at   the   Chinese, 

•**  is  infused    only  for  a  very  short    time.      Boiling  water  is  poured    upon  the 

**ves,  and  after  standing  for  a  few  seconds  only,  is  pounid  off  and  dnnik.     Long 

**Perienoe  has  probably  taught  them  the  advantage  of  this  method,  as  by  it  they 

8^  most  of  the  aromatic  and  stimulant  effects  of  the  tea  without  extr.icting  the 

"•^inin,  which  tends  to  impair  digestion.     Taken  in  moderate  quantity,  the  effect 

"*  tea  ia  to  cause  a  feeling  of  comfort  with  increased  vigour  of  liody,  and  still 

">oreof  mind.     It  differs  from  alcohol  and  opium  very  maikedly  in  this  resjM-et, 

^^^^  vhile  the  stimulant  effects  produced  by  these  drugs  are  usually  succeeded  by 
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f  dflVWifaMit  tlwt  of  Urn  poses  away  without  learing  any  diaagrpcable 
tikoo^  poMJbly  tJiu  M  portly  dae  to  ih^  prtuuuy  eflects  of  the  t«4  not  b^ii| 
Uiun/  onicxl  to  tnA  an  mtcnt  ok  in  the  case  of  alcohol  and  opium.  In  \aapt 
ijWBCity,  t«m  akiiHs  ale^Icnsnoes,  and  in  larger  still,  prodaces  oxcitpment  of  tlu 
AiyKBSiiClMi,  and  Hnoh  a  dixtnrbance  of  the  nerroita  f!yiit«m  that  the  patient  suSnt 
AmiM  iMDaefnationA  of  vision  and  trembling  of  the  muscles,  aoim>what  rHM*mblii^ 
lh*K  in  delirium  trcmeau.  Hiese  symptoms  are  produced  much  more  readily  l^ 
UMft  ljy  hliujk  t«a.  In  some  exceptional  caspx,  tlio  RUHceptihility  to  thi 
'Mtfm  of  Ua  ii  BO  great  Uuvt  a  few  cripti  of  green  tea  will  bring  on  marked  muacolK 
'  traMora.  Otivn^  agun,  are  no  reoiiiiy  rendf^red  wakf-fnl  by  t«a  that  t-hey  cttun 
if  tlMty  drink  a  cup  after  tvt'u  o'clock  in  tbe  day>  Sometimes  people  soflb 
frmn  klwplewncM  wiUiout  undortitaiidiu;;  the  reason,  when  it  is  really  duo  to  tiwii 
drank  inixfvl  tea.  instead  of  block.  They  know  the  dnn^ior  of  ^roen  tea 
It ;  tint  tbey  sometimes  drink  the  mixed  t<>a  witiioat  iindei'!>tnmliitg  thai 
ifirr"  I*  Any  (pvpn  t«a  in  it.  Occasionally  a  cup  of  ten,  instead  of  prodnoni 
wftki-fiilnnsa,  canscs  intense  drowsiness.  Tliis  is  scui  when  a  man  has  faeei 
fttieny*"!  >>*  bunl  work  for  many  horn's  together,  (Uid  feels  very  tired  ;  but  h'ariai 
!  t  k  Ui  do,  wishes  to  stimulate  his  brain  by  a  cup  of  t«L  He  takes  it,  moA 
<  I  .  .  <iiHf|iiat  finds  that  ho  is  st  nnco  seized  with  an  oTe.rpowering  desire  to  sleep 
Tti/t  rraison  of  this,  in  all  probability,  is  that  the  warm  fluid  dilates  the  tvohIi 
of  bis  stomach,  and  by  dranHng  blood  from  the  already  exbausit«d  brain  brin^ 
tni  the  intoitse  drou-«iness.  If  the  drow.iincMi  can  (to  refiist«d,  it  passM  off  aftvrt 
little  whilf ;  nnd  wlit-n  th<i  t<Mi  b(rgin.s  to  be  alworbetl,  il«  stimulating  effects  upas 
the  bmin  ar*?  folt.  It  has  already  been  mentioned  more  than  one*  that  warmlC 
is  a  most  powerful  stimulus  to  the  heart,  and  the  warmth  of  the  tea  has  hmmi 
thing  to  do  with  its  stimulant  action.  Poor  women,  who  ore  much  imdeT^>>d,  ana 
whose  only  comfort  Is  a  cup  of  tea,  generally  taki'  it  very  hot^  so  as  to  add  xh» 
stimulant  eflect  of  warmth  on  the  circulation  to  the  stimulant  effcwt  of  the  toacB 
the  iiervoQS  system.  The  same  cJass  of  people  are  accustomed  to  take  their  tm 
Dot  only  hot.  but  strong ;  and  in  order  that  no  particle  of  it-s  Wrtne  may  he  ]a«4 
thr*y  infuse  it  for  a  very  long  time.  In  this  way  tlicy  cxtnict  n  quantity  of  tfaa 
toimin,  and  tiic  combined  effects  of  the  tamiin,  and  tho  exccs&ivrly  birt  tea  apo4 
the  stomach,  produce  a  condition  of  dyspepaia.  It  is  not  improlMble  that  tl* 
other  constitaent*  of  the  t«i  may  have  something  to  do  with  this,  as  wvll  as  iht 
tumiin,  for  a  single  cup  of  tea  taken  in  the  afternoon  will  sometimes  liriiif^  Ot 
ffvtki  noidity  and  heartburn  in  a  ronmrkably  short  time,  even  when  the  lea  hie  do( 
iKm  tiUc<ni  hot.  When  long  infused,  its  deleterious  action  is  much  grrater,  ■i*' 
the  Ctiineso  plan  of  infusing  it  for  a  few  seconds  is  very  much  l<*iter  tluui  ibs* 
nsOAlly  cmployfrl  in  this  eountrj*. 

Tea  is,  however,  sometimes  blamed  for  causing  dj-spcpBiar  whm  it  is  not  really 
the  t«a  HO  mndi  as  the  manner  of  using  it  Before  any  other  food  is  taken,  oae  *" 
Iho  lurgf  dntughtx  of  ton  arr  svtdlowed,  and  then,  perhaps,  the  food  is  hsiti^ 
bntu.<d  wjtliMut  iMiiiipletu  nia)«ticatiou.  Wo  have  seen  that  tbe  stimulus  of  focn 
iRIuls  to  produnt  settrrtiiin  nf  gastric  juict-.  and  tbat  mastication  also  aids  in  lAi> 
oaan ;  but  when  a  (pianlity  of  fluid  is  swallowed  fint,  it  t4^ds  to  prevent  ■ 


TEA     VERSUS    ALroHOL.  SS» 

food  which  is  taken  afterwards  from  stimulatin^f  tin*  walls  of  the  stomacli,  autl 
fluid  dmnk  while  food  is  litill  in  the  inoutli  washes  it  down,  although  it  is  tfi 
imperfectly  masticated  that  otherwise  it  could  hardlv  be  swallowed.  Mastication 
being  consequently  imperfect,  the  saliva  is  not  secrcti'd  in  any  quantity,  and  thus 
tvo  of  the  most  important  digestive  juices  Wing  formed  in  insufficient  quantity, 
digestion  is  imperfect,  and  dyspepsia  is  the  result.  Where  the  digestion  is  strong, 
it  matters  little  what  food  the  person  takes,  or  when  he  takes  it  \  but  when  the 
digestion  is  weak,  attention  must  be  paid  to  these  minutiffi,  and  then  it  is  advisable 
tliat  when  tea  is  taken  with  solid  food,  some  of  the  solid  food  shouhl  be  taken  first, 
and  veil  masticated  before  any  of  the  tea  is  drunk.  In  such  persons,  alxo,  it  is 
better  to  avoid  the  use  of  tea  together  with  butcher's  meat,  for  in  some  way  or 
other  it  seems  to  hinder  the  digestion  of  flesh  more  than  that  of  forinaceous  food. 
It  has  been  said  that  this  is  due  to  the  formation  of  tonnate  of  gelatine,  or  leather, 
bj  the  combination  of  the  tannin  in  the  tea  M-ith  the  gelatine  in  the  meat.  But 
whether  this  explanation  be  correct  or  not,  the  fact  appenrs  to  he.  well  established, 
that  dyspeptics  should  avoid  the  use  of  tea  along  with,  or  shortly  after,  animal  food. 
As  H  beverj^  for  quenching  thirst  during  active  exorcise,  few  things  are  so  good, 
ud  perhaps  none  is  better  than  cold  tea.  In  foreign  travel,  also,  it  is  often  advan- 
tageoos  to  use  weak  tea  instead  of  water.  The  water  supjily  in  many  foreign  towns 
is  by  no  means  good,  and  too  often  we  he^r  of  people  who  have  gone  abroad  for 
health  or  plea.Hare,  and  have  died  whilo  away,  or  shortly  after  their  return,  from 
^hoid  fever.  The  germs  of  this  disease  are  generally  conveyed  into  the  system  by 
nwiLM  of  drinking  water,  and  the  danger  from  them  is  greatly  diminished,  and, 
periiaps,  entirely  removed  by  boiling  the  water  liefore  rlrinking  it  But  plain  hot  water, 
w  water  that  has  been  boiled  and  allowed  to  t-n.)!,  unles-i  time  has  been  allowed  for  its 
Oposure  to  the  air,  is  not  a  very  agreeable  t»*v«*i-nge  ;  whereas  the  adtlition  of  a 
little  tea  at  once  makes  it  pleasant  A  most  useful  protection  for  travellers  obrood, 
wd  especially  for  travellers  in  Italy,  is  to  take  with  them  a  small  etna  and  a  little 
^irita  of  wine,  so  that  they  can  Iwil  a  little  water  for  themselves,  and  make  weak 
•ti  whenever  they  wish.  This  can  either  l)e  drunk  hot  at  the  time  or  cold  after- 
wards, and  by  this  simple  |>rccaution  the  danger  from  travelling  is  reduced  to  a 
niiiiimnm.  In  severe  journeys,  such  as  the  exp<'<lition  to  tlu;  Korth  Polo  under  Sir 
*Wge  Nares,  tea  is  much  to  be  preferred  to  alcohol.  This  was  brought  out 
'ffy  clearly  in  the  report  of  tlie  committ-ee  appointed  by  the  Lorrls  Commissioners 
of  the  Admiralty  to  inquire  into  the  causes  of  the  outbreak  of  scurvy  in  this  ex|>e- 
'lition.  In  this  report  they  state  that  the  s:ibstitutiin  of  tea  for  alcohol  in  sledge 
"tvelling  is  attended  with  much  benefit,  and  in  the  eviih-nce  which  wa.s  given  iK'foro 
'iitm  there  was  a  general  expression  of  aiipi-oval  of  tin*  tea  carried  by  the  sledge 
puties  in  the  recent  expedition,  in  the  fonn  of  compressed  tea.  Tea  is  always  i)ro- 
'6rahle  to  alcohol  for  the  mid-day  meal ;  but,  on  account  of  its  well-marked  action  in 
iMncing  wakefulness,  it  is  advisable  not  to  use  it  shortly  l>efore  the  time  of  sleeping. 
CTen  at  this  time  it  is  unnecessary  to  give  nleoho!,  and  all  it.s  advantages,  without 
"«  risks  inseparable  from  tea,  may  be  obtained  by  th<'  use  of  Ijeef-tea  at  night.* 

'  "Repcrt  of  the  Committee  appointed  by  tlic  Xiords  CommUnoDers  of  thu  .\tlituralty  to  inqnin 
"^totht  Outbreak  of  Swury,"  p.  25. 


A*  a  nmedy  tea  is  very  elficieut  in  nianj  cases  of  headache,  especially  vb@>r 
M  it  flf  a  Maniac  character.     It  should  tliea  be  taken  Strang,  and  green  U-il. 
ftoK  mate  «ffcarious  fur  this  purpose  titan  black  tea.     When  tou  is  oacd  in  \a-^  "JUff 
aad  Uifuaerl  long,  so  thnt  it  contains  much  tannin,  it  may  give  rise  to  c>«=>v.j 
. ;  bat  this  in  not  lunially  the  cnse<  whon  it  in  employed  in  moderate  qiian^:,£ey 
tafiwed  £or  a  short  time.     In  certain  pei^ona,  indeed,  it  seems  to  have  a  laxsft:.a  vp 


7W  allcaloiU  cafTein,  or  tliPine,  whidt  is  found  in  tea,  has  been  the  subject   ot 
■■Mtou  inveAtigiiUon&     When  given  pure  to  aniioals,  or  vhcn  taken  by  maix,   it 
amam  to  produco  ^mptoms  which  remind  us  of  tlie  opium  alkaloids,  as  it  osaaJiy 
pwdoeta  symptonis  of  excitement,  but  aomtitiuK-^  also  of  sleep.      When  given     to 
frvffi  it  produces  tetanus,  liku   tbebaia  ;  but  it  has  also  a  very  peculiar  efli-ct  upon 
liiinr  iuu8clu&      In  the  ordinary  frog  of  this  country,  the  h'aiui  temjforaria,  ib*' 
tauMcIeit  )>eooine  stiif  and  rigid,  as  if  dead,  when  a  solution  of  caifein  is  applied  ^^ 
then,  whereas  this  change  is  not  produced  in  the  muscles  of  the  green  frog,  or  Har*^ 
viridiB,  common  in  Germany.     When  very  large  doses  are  used,  the  tetanic  ooimx* 
aioiui  are  socoeeded  by  |iar^yuA  and  death.     In  warm-hloodod  animals  the  Bftmcra*^' 
diiinn  of  excitement  is  ohserred,  and  a  slight  touch  causes  them  to  shudder  or  fia^ 
into  a  tetanic  convulsion.     Btoderate  dose»  incrtmse  tlie  strength  and  rapidity  of  U^' 
hnart't  Wutii  und  the  prcsrare  oC  blood  within  the  vessels.     Tlio  activity  of  tlio  brat-^ 
is  usually  increased,  bot  sometimes  sleep  is  produced  ;  the  temperature  is  not  moc-^' 
altered,  bnt  is  rather  inrrf  nnd      The  tissue  change  in  tlie  body  has  been  snid  to  l^' 
diminished  by  tea  and  oafTein,  but  tliis  is  not  quite  cortoia      It  is  a  useful  diureti. 
increofung  the  atnouni  of  MolidK  excreted  in  the  urine,  and  is  therefore  a  ivmedy  i^' 
oooaiiiorable  use  in  cases  of  dropsy.     Wo  have  already  mentioned,  when  speakio^^tf 
of  alcohol,  that  the  tong-«ontinned  use  of  intoxicating  liquors  tends  to  cause  dumiisii'  " 
of  tlie  kidneys,  witli  insufficimit  elimination  of  wa-sto  producta     In  such  caaescaflei^^^ 
tt  Craquently  lienfficiiil,  ettimr  alone,  or  still  Ixtttor  when  combined  with  other  diiiretk^^^^ 
"Bi*  physiological  action  of  tlie  volatile  oil  witii  which  caifein  is  associated  in  te^^^^ 
learoshas  not  been  exactly  ascertained,  but  probably  a  good  deal  of  the  effect  of  te^^^ 
ia  doe  to  tills  oil.     The  reason  for  supposing  this  hi,  tliat  the  amount  of  cnffcin  t^^^-*^ 
graoD  nnd  black  tea  in  the  same,  and  yet  tlio  effects  of  those  two  kinds  of  tea  ti 
irery  diiferent     In  C'himi,  also,  tfA  U  rarely  nned  until  it  is  a  year  old,  as  the  nt 
tea  tfl  said  to  hare  a  peculiar  intoxicating  property.     Persons  engaged  in  paekin.,- 
■ad  unpacking  tcarchosts  are  liable  to  pualysis  after  a  few  yean*  employment, 
tUa  has  Iteen  nttribated  to  the  eflect  of  the  volatile  oil  u|Mn  them.     It  nmy,  ho« 
mror.  I"*  simply  due  to  poisoning  by  lead  from  the  employment  of  lead  foil  in  liiiin-^*' 
the  chests. 

Theine  or  cnfTein  is  contained,  not  only  in  the  leaves  of  the  toa  plant,  bnt  in 
Imvoa  and  berriei  uf  Hcveral  other  plantji,  which  are  also  employed  in  Uie  preparatic 
of  bovcn»goe.  It  oocura  in  tho  Urav(«  and  berriwi  of  the  coffee  plant,  in  the  leaves  _ 
a  species  of  holly  which  furnish  the  nuUi  or  Piu-aguay  tea,  and  in  the  seeds  of  the  Ct^^' 
|klant,  used  to  prepare  a  l>everage  in  Western  imd  Central  Africa.  Bosides  theae,  ^ 
•»n»t  number  of  otlier  plants  nre  usml  in  various  ports  of  the  world  as  mhetital^^ 
_lliwo.^«  derireJ  from  many  different  orders  of  plants,  bu^ 


DIFFERENCES    BETWEEN    TEA    ASH    COFFEE.  O'.i 

k>e]oDg  to  plants  yieldini;  tanniu  and  a  quantity  of  aromatic  volatile  oil,  sucli  as  tlie 
■J^yiowcg,  LabiaUr,  and  Vcrbctiaaaf- 

^^^^^  COFFEK. 

JjCAvea  of  the  eofibo  plant  contain  nearly  as  much  thoine  as  thoao  of  tlic:  t«a 
plADt,    and   more  than  the  coffee  heaji.     They   are  prepared  hy  roosting  over   a 
clear   tire,  until  they  l»cconie  of  a  groenish-buff  colour.     They  are  tht-n  Bttpamtetl 
frcrni  the  twigs,  vhicli  are  again  rooHted,  and  the  bui-k  being  rubbed  off  is  mixed 
"witli  the  Iuavv».     Tlicir  odour  is  very  frap-ai!t>  aiid  resembles  a  mixture  of  tea  and 
coffee.     "With  boiling  water  Ihey  give  a  clear  bi-own  infusion.     When  iniufficiently 
roosted,  the  ooffeo  leaves  tend,  like  green  tea,  to  cause  sleeple-ssness,  but  wlicn  the 
roasting  is  complete  their  effect  seemR  to  lie  very  much  like  that  of  tea  or  coffee. 
The  coffee  plant  will  hear  leaves  in  some  districts  where  it  is  not  profitable  to  culti- 
vate ic  for  its  fruit ;  and  the  natives  in  some  places  actually  prefer  the  infusion  of  the 
leaves  to  the  infusion  of  the  bean,  as  being  more  powerful      The  fruit  of  the  wiffee 
plant  is  a  beny,  containing  two  seeds,  or  boians,  as  they  are  popularly  though  incorrectly 
tamed.   These  contain  caffein  or  theine  and  a  volatile  oil  having  a  powerful  aromatic 
RndL     This  oil  is  dcvolupud  during  the  proceaa  of  i-oasting  to  which  tlie  beaiut  arc 
mhjected  before  they  are  used.     It  is  not  produced  in  such  large  quantities  from 
weds  whicli  are  perfectly  fresh  ;  and  the  liest  time  between  gatlienng  and  roosting 
•tiftn  with    different   coffees.     Thus   the   small    Moclia    seeds    will   yield    a   fall- 
hroured  coffee  within  a  year  of  their  being  collcctinl,  whikt  tlic  hirgi-r  Auierican 
(Ofee,  if  roasted  within  a  year,  will  develop  but  a  poor  aromu ;  und  yet  will  become 
([aite  as  aromatic  as  the  Mocha  if  kept  for  seven  or  eight  years.     A  mixture  of  two 
of  Mocha  and  one  of  Java  seems  to  yield  a  more  ai-oinntic  beverage  than 
lier  Mocha  or  Java  cotfee  alonp.     The  a^{^n^attc  oil  appean>  to  be  tnoie  volatile 
ilum  in  the  case  of  tea,  for  coffee  lows  its  aroma  much  sooner  aftei'  roasting,  and 
ta  order   to  l»e  dnmk  in   perfcetioij,  should  b*r  fi-eah   roasted  and    fi-esU  gi-ound. 
Umally  tlie  coffee  is  made  eiUier  by  allowing  boiling  water  to  percolate  through  it, 
or  else   by   simple  infusion,    and    afterwards   sepirating   tlm   gToiinds,    eitht^r    by 
■Bowing  them  to  subside  or  by  straining.      In  this  comitry  the  grounds  are  usually 
tWirn  away  as  soon  as  the  coffee  is  made.  * 

In  l^iypt  the  frcfihly-rooatc*!  bean,  instead  of  Ijeing  ground,  is  Viejiten  in  a 
•tortar  to  an  almost  inipnipnble  powder ;  it  in  Uien  put  with  a  small  quantity  ol 
*«fflr  and  a  lump  of  sugar  into  a  little  pan  ajid  gently  raised  to  the  boiling  point, 
*Wii  it  is  drunk  out  of  tiny  porcelain  cups,  titc  size  and  shapu  of  an  ^g-slidl, 
Miully  set  in  little  filigree  silver  stands.  ' 

The  difference  bt^tween  the  action  of  ooffee  and  tea  upon  the  nenons  sysiem  ia 
ptrlisps  not  ven,'  easily  distinguishable.  It  is  stilted,  however,  that  coffee  tends  to 
^vs  more  aharpneas  to  the  critical  faculties  than  tea ;  and  it  seems  to  have  a 
|iteter  power  of  antagomsing  the  effects  of  alcohol  than  tea ;  it  is,  therefore,  not 


I 


•  I  WM  told  it  Smjmu  that  the  bcrt  vay  of  tnaking  eoffec  wu»  alw«y»  to  aJlow  ioine  of  tlm  old 
Vt«ul»  Ut  nmtia  ia  the  cotToc-pot.  This  1  tiavv  not  Med,  IniC  1  oui  viMMk  from  expcrMooa  uf  tfa« 
twllcnc*  of  Ihc  mnit  of  mixing  .Moclia  »tul  •Uv-a  mIToc  in  the  ]iro|>ojliiiua  given  al>ovf,  m  wieII  a>  of 
^  \/niaet  of  the  ^]rpUiui  pUn  of  iiuking  eoffcu. 
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THE    IJfFLUENCE    OF    STIMULANTS    AND    A'Ani^^.. 

lirequentlj  taken  in  order  to  counteract  the  eifecta  of  slight  excesa  in  alcoboUc 
uor.      The  difTei-cnce   between  the  actions  of  coffee  and  tea  probably  depends 
>on  a  dilference  in  the  qunntity  and  quality  of  the  volatile  oils  produced  duiiz^ 
tasting.     It  him  been  stilted  that  the  caffein  fi*om  tea  and  from  coffee  is  different 
I  its  action,  and  that  tliat  from  coffee  is  the  stronger.     But  t^  statement  probably 
lepends  upon  the  fact  that  the  experimentalist  in  one  case  used  the  pure  alkaloid  in 
ais  experiment,  and  in  the  other  used  it  in  the  foim  of  a  salt,  which,  being  more 
soluble,  would  have  a  more  powerful  effect     The  activity  of  the  volatile  oil  is  . 
shown  by  the  fact  that  a  certain  quantity  of  coffee  produces  as  great  an  effect  upon^ 
a  man  as  nearly  four  times  the  amount  of  caffeiu  which  it  contains ;  and  that  coffee^ 
ii^ected  into  the  veins  of  an  animal  produces  general  convulsions,  and  also  a  tetania 
contraction  of  tie  intestine ;  while  cafi'eiu  produces  neither  of  tiiese  effects.     TIl-^ 
residue  of  coffee  from  which  the  caffeiu  has  been  removed  also  causes  coavulsiQi^e 
and  stoppage  of  the  heart,  but  no  tetanus. 

Coffee  is  more  apt  than  tea  to  disorder  the  digestion  in  many  people,  and  r^ 
some  is  apt  to  cause  a  condition  of  biliousness.     When  taken  in  excess,  it  not  ot^kJI 
produces   digestive   disturbance,  but   nervous   symptoms,   palpitation,  restleasnea^a, 
irritability,  sleeplessness,  and  general  nervous  depression.     As  a  medicine,  it  is  ni^:^^ 
useful  in  cases  of  poisoning  by  alcohol  or  opium  :  strong  coffee  being  administeanei/ 
after  the  stomacli  has  been  evacuated  by  means  of  an  emetic     It  is  sometimes  usctf 
also  to  lessen  nausea  or  vomiting  depending  upon  the  introduction  of  irritatiiy 
substances  into  the  stomach,  and  in  cases  of  diarrhcea  occurring  after  expoeiue  to 
cold. 

In  most  coses  of  dyspepsia  coffee  does  not  agree,  and  from  its  tendency  to  excite 
the  nervous  system  it  should  also  be  avoided  by  those  who  are  liable  to  suffer  fnn 
various  forms  of  nervous  disturbance,  such  as  functional  palpitation  of  the  heart 
and  liability  to  attacks  of  neuralp^ia,  Iiysteria,  or  epilepsy. 

Coffee   is   not   only  often  adulterated    by   admixture    wjth    other   suhstanoe^ 
but  sometimes  fraudulent  imitations,  which  do  not  contain  a  particle  of  coffee,  >R 
sold  under  its  name,     Tlio  most  common  adulteration  of  coffee  is  chicory.    Thii 
root  is  roasted  before  admixture,  and  it  gives  a  slight  bitterness  to  the  coffee,  whioi 
ia  to  some  so  agreeable  that  they  prefer  the  mixture  of  chicoiy  and  coffee  to  pM* 
coffee.     Beyond  doing  this  and  lessening  the  sti-ength  of  the  coffee  (as  the  chiooij 
contains  no  caffein),  it  has  no  injurious  effect     Some  coffees  are  made  entirdf 
roasted   figs.     Other  adulterations   are   roasted   wheat   and  beans,    flour,  aown 
mangel-wurzel.     To  give  it  a  colour  burnt  sugar  is  added.     Some  coffee  is  entin 
made  out  of  such  substances.     If  no  other  adulterations  are  present,  these  substu 
are  not  actually  injurious  to  health,  only  they  have  not  the  stimulating  actior 
coffee.     The  infusion  made  with  them  is,  in  fact,  a  kind  of  toast  and  water, 
burnt  toast  being  replaced  by  burnt  flour  or  burnt  roots. 

Chocolate  and  Cocoa. 

Chocolate  differs  from  coffee  and  tea  both  in  its  composition  and  in  the  i 
in  which  it  is  employed.     Instead  of  being  used  as  a  simple  infusion,  it  is  ma 


Cb    tJun  pute  -f  aad  while  tea  oiid  coffee  (uv  to  be  regarded  as  pun*  stitupkuUi. 

Gfa.ocolat«  U  Diitritive  as  welL     The  active  principle  of  ciiocolut-v,  also,  itiMtcai^l  of 

lieing  caHeiii  is  tlKyibromine.     Thin  t^  Uowuvor,  very  clo«k-ly  allied  to  catlQin,  Uie 

diSarBnce  between   theiu    Lwiug  that  cafTein  cuutuina  ia  aJditiua  aa  atou  of   the 

or^ganic  radical*  mc-Uiyl,  aiid  is  tlioruforo  uetltyl-iheobruiuiuci     The  cacau  bcausi 

oo«itatu  about  ouu  and  a  half  to  two  per  emit  of  theobi'ODiine,  and  six  per  ucut.  abo 

in  the  husk  ni  tlie  l>ean.  ., 

Coooa  aUo  ootitoin^  aii  aromatic  volatile  oil  which  ia  probably  tuuilar  in  ite 

action  to  that  of  tea  or  coffee,  and  Uku  these  oils  ia  developed  by  the  proQess  gf 

rowtii^.     Cocoia  dlfleni  fi?ODi   both   tea  and   cuffl-c   in  cotitaiiuug   a   very   Jurgo 

proportion   (aUnost   lialf  of   its  whole  weight)  of  u  peculiar  fitt  which  from  ita 

o^iearance  ia  generaily  known  aa  oocoa  buttt-r. 

TIm;  fniit  of  the  cacao  tree  {Tit«obroma  cmw>)  is  oval  iii  form,  about  six  or  seven 
UkchaH  long,  and  usnally  marked  witJi  ridgea.  It  cuutaina  ivbout  lif ty  seeds,  about  the 
sitt  of  uiiuouds,  embedded  in  a  soft  pulpi  \V'hcu  the  fruit  is  ripe  it  hi  upcuvd,  and 
allowed  slightly  to  ferment,  so  that  the  seeds  can  bo  n'inoveil  verj-  readily  from  the  soft 
pilp.  Before  Ufdng  it  ia  roasted  like  colfeo,  and  the  ai'oma  appears  to  be  ijeTeloped  in 
procesa.  It  is  then  manufactured  in  tliree  ways.  Fii'stly,  it  is  iuinply  deprived 
ita  huak  and  broken  to  pieces  which  form  cocoa  nibei ;  secondly,  iL  la  gi-auud,  lihell 
all,  between  hot  rollerti,  into  a  paste,  and  mixed  with  starch  and  eugar— it  then 
tsoocoa ;  thinlly,  the  bean,  aft^^r  being  shelled,  is  ground  into  a  [uuteaa  for  cocoa, 
^  ia  then  mixed  with  sugar  and  reasoned,  usually  with  vaiulla — tliis  paste  is  choco* 
Utt  The  purest  form  in  which  it  exists  is  that  of  the  cocoa  nibs.  AV'hen  tlieae 
ve  boiled  in  water  they  form  a  reddish  brown  decoction,  and  the  fat  tieiug  iiiaulii- 
in  the  water,  comes  to  the  top,  and  fuiius  a  scum ;  thia  is  removed,  and  the 
flavoured  with  sugai-  and  milk.  When  cocoa  is  used  iu  this  way  ittacts 
as  a  pore  stimulant  like  coffee  or  tea,  and  less  as  a  nutriment.  Oils  and  futs 
haa^  as  is  well  kno-nii,  often  difficult  of  digustion,  cocoa  may  be  taken  in  tliis  wi^ 
(fdyspeptics,  in  whom  chocolate,  which  oonUuns  the  fat.  would  product;  biliousness 
ocsckneas. 

The  sliollf),  which  are  separat-ed  from  tho  beans  before  these  ai-o  broken  up  for 
tib  or  ground  into  chocolate,  alsu  contain  theobromine  ;  and  when  thejte  are  boiled 
Q  nt«r  they  form  a  beverage  which  acts  as  a  stimulant  like  coficv  or  tea,  and  may 
b  oseil  ixLstead  u£  them  when  they  di&ognx',  and  when  nibs  are  too  expemdve. 
^Wq  huaks  arc  usually  sold  at  a  cheap  rute,  and  may  be  use*.!  with  advantage  by 
*k8poor. 

In  the  preparation  of  oocoa,  so  as  to  form  tlake,  granulated,  rock,  and  soluble 
<Wna,  the  huaks  and  the  beans  are  ground  together  to  form  the  beat  cocoa.  An 
uferior  mxi  'u  made  from  Uiu  smalltn-  fra^ientsof  thn  nlba  and  a  guod  deal  of  husk; 
^  tlie   lowest  (juality  in  made  from  the  hu&k  tdoue,  with   almost  iwue  of  the 

*  Aa  orgftote  ndieal  w  ninply  a  froop  of  otomf  in  «ueh  olow  chvmioal  anion  lh«fc  tliep  hi4iavn,  to 
*  ntaia  extent,  like  a  singlo  ctomeni ;  ami  moUi;rl  U  h  scroop  of  ono  Atom  ot  ocrboii  wltli  three  of 

f  Cuso  y  the  aomet  lumc  nf  the  tree  nnit  of  tho  fruit  nml  butt4>r ;  eoooa,  wbJch  la  dinply  ft  cormp* 
"m  nf  It,  U  the  itNiiM  vhioh  ii  unhrerMlIy  nppUod  to  the  alba  and  to  the  pi«]«r«tiuu  mode  hy  grindlnjt 
vitkaiwch  aad  auctf. 


SU  THE    INFLVESCS    OF    STIMULANTS    AND    NAMCOTICS. 

bean  in  it.     In  some  cases  the  cacao  butter  is  removed  from  the  cocoa  daring  thp^_^  ^ 
process  of  its  preparation,  and  this  form  is  less  likely  to  disagree  with  persons  oK-  ^c}\ 
Teak  digestion  than  ordinary  kinds.     The  usual  way  of  taking  it  is  to  put  a  lai^t^^i-^ 
teaspoonful  of  the  powder  into  a  cup,  mix  it  well  with  a  very  small  quantity  ol  ^r-^^ 
boiling  water,  then  fill  up  the  cup,  adding  sugar  and  milk  to  tasta     Chocolate  i:^.^    : 
prepared  from  the  bean  without  the  husks,  and  is  made  into  a  cake ;  this  is  scrapes  ^:=»l 
down,  and  then  mixed,  like  cocoa,  with  boiling  water  or  boiling  milk.     It  is  nogr-^.  ^ 
tmfrequently  eaten  also  in  the  form  of  bonbons  or  sticks,  and  when  taken  in  thr_^^j^ 
way  it  has  a  stimulant  action  on  the  brain  reflexly  through  the  nerrea  of  the  mout^,£;-L 
in  the  same  way  as  smoking,  besides  liaving  a  stimulant  action  also  after  i^^Q^ 
absolution. 

Minor  Stimulants. 

In  Brazil  a  substitute  for  cocoa  is  used  called  guarana.     The  tree  which  'pisiM^ 
this  substance  belongs  to  the  same  natural  order  as  the  horse-chestnut,  and  the  aaacb 
have  just  the  appearance  of  small  horse^shestnuts.     They  are  prepared  by  poonAiiy 
them  in  a  mortar,  and  kneading  them  into  dough  with  a  little  water.     The  paste  k 
then  made  into  round  lumps  or  rolls  like  sausages,  which  axe  dried  and  hardened  I7 
the  heat  of  the  sun  or  a  fire.     These  rolls  are  used  in  the  same  manner  as  chooolstt; 
by  mixing  with  hot  water  and  sweetening  the  mixture.     Unlike  chocolate,  gnann 
does  not  contain  theobromine,  but  contains  caffein,  like  tea  or  coffee.     The  qnaii% 
contained  in  it  is  very  considerable,  being  twice  as  much  as  in  good  black  tea,  uA 
fire  timee  as  much  as  in  coffee.     It  seems  to  have  an  action  like  that  of  tet  v 
coffee  ;  but,  as  it  contains  so  much  theine,  and  as  a  teaspoonful  of  guarana  is  used  to 
a  cupful  of  sweetened  water,  its  effect  is  likely  to  be  greater  than  that  of  either  taa 
or  coffe& 

Like  green  tea,  a  cap  of  guarana  is  sometimes  exceedingly  useful  in  nervon 
headaches;  sometimes  it  causes  purgation,  probably  from  containing  an  initan^ 
substance  called  saponia  Saponin  is  the  active  principle  in  the  Sen^  root)  w 
much  used  in  cases  of  chronic  bronchitis,  and  we  would  expect  tibat  in  this  diM* 
guarana  might  be  usefully  employed  as  a  beverage  in  place  of  tea  or  coSee. 

In   Peru   the   natives   are  accustomed   to   itse   the   leaves  of  the   ooea  plu^ 
{Eryihroxylon  coca),  which  must  not  be  confounded  with  cocoa.     The  leaves  iff 
dried  and  mixed  with  a  little  finely-powdered  lime,  and  cliewed  in  someiHut  tf* 
same  way  as  the  betel-nut      In  small  quantities  it  is  said  to  have  the  poir9  *^ 
enabling  men  to  make  long-continued  exertions  without  any  inconvenience.    Wh^ 
used  to  excess  it  causes  dyspepsia,   and  sometimes  also  nervous  depresmon  tf*^ 
hallucinations.     It  is  to  be  noted  that  it  not  only  contains  an  alkaloid  cocaine,  tf^ 
another  volatile  one,  hygrine,  but  also  tannic  acid ;  and  it  is  probable  that  its  lo^* 
effect  in  the  mouth,  and  also  the  movements  of  mastication  which  it  induces,  I»'^* 
much  to  do  with  its  stimulant  action,  as  trials  made  in  this  countiy  with  it  ha'^* 
not  shown  it  to  bo  much  more  stimulant  than  tea  or  coffea 

The  cola^itU  is  used  along  the  tropical  parts  of  the  Western  Coast  of  Africa  *^ 
a  stimulant  These  nuts  are  about  the  size  of  a  pigeon's  egg,  of  brown  oolod'^* 
when  sucked  or  chewed  they  have  a  bitter  taste  while  in  the  montli  j  hot  ^^J 
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leaBftnt  after-taste  to  water  or  to  food,  and  the  natires  of  Guinea  goneraJIy 
bake  a  piece  of  the  seeds  ^L-fort' uach  iiK-al  They  are  also  nibbled  throughout  the 
day  in  somewhat  the  same  way  as  the  lictc-I-nut,  and  apparently  act  as  a  stmiulont 
iLnd  give  pleasare  in  the  same  way  as  the  betel-nut  docs.  When  used  in  this  way, 
horvevcr,  they  are  said  to  injure  the  appetite.  U  han  been  stated  that  when  made 
into  a  paste  and  swallowed  they  remove  the  eti'ccta  of  alcohol  very  qiiickly,  and  will 
render  a  dninkon  man  sober  in  thu  cfiuntu  of  half  an  hour, 

Kava  is  prepared  in  the  Fiji  Islands  from  the  rent  of  a  kind  of  pepper.  The 
natives  chew  it  into  a  pulp,  and  then  mix  it  with  water  and  strain  it ;  but 
Bvrapeanjt  simply  grate  or  pound  it.  It  ha^  a  tftimulating  efibct  like  cott'ue,  ix 
most  invigorating,  and,  by  stimulating  the  Necretion  of  saliva,  Hpccdilr  allays  thirst. 
When  taken  in  large  quantities  it  destroys  the  power  of  walking,  but  luavew  the 
head  perfectly  clear.  Tlie  only  injurious  etTect  which  it  seems  to  produoo  is, 
possibly,  impairment  of  %'ision. 

Another  substance,  which  is  sometimes  regarded  more  as  a  food  than  a  stimu- 
lant»  hot  which  is  nevertheless  a  stimulant  in  i-eality,  is  extract  of  meat,  or  beef- 
tea.  In  addition  to  tbo  albuminous  principles  of  which  meat  chiefly  consists,  it 
oatains  a  certain  quantity  of  crysttdlino  organic  substances,  and  of  organic  aalta, 

RKtally  potash  Raits.  The.se  am  soluble  in  water,  and  are  extracted  by  boiling 
the  process  of  making  soup  or  bcc-f-tcn.  Whou  meat  is  thrown  suddenly  into 
bqling  water,  its  ext«rior  beoomes  at  once  coagulated  by  the  heat,  and  forms  a  kind 
^n(  cue  which  prevAnta  th«^  water  from  rt>Aching  tho  inside,  and  rAtAins  the  juices  of 
^Pb  meat.  Thns,  if  we  wish  to  cook  the  meat  by  boiling,  we  throw  it  at  onoft  into 
Wling  water,  so  that  it  aluill  riMnaiii  juicy  ;  but  if  we  wish  to  extract  its  juices,  bo 
Uto  make  good  soup,  w«  must  put  it  into  cold  water,  and  allow  it  to  simmer  for  a 
long  time,  gradually  raising  it  to  the  boiling-point.  In  making  beftf.t«>a,  wo  proceed 
in*  similar  manner ;  l>ut  io  this  case  the  meat  is  to  Imj  cut  up  into  small  pieces, 
■  that  Uie  whole  of  the  snluble  materials  may  lie  extracted.  Beef-tea,  tlien,  con- 
14105  inorganic  salts,  especially  potash  salt*,  soluble,  crystalline,  and  extractive 
O^koic  HubstaQces,  and  also  some  soluble  albuminous  Hubftt&ncMt,  and  gelatine. 
Wben  the  I«cf-te»  is  boiled  befort?  serving,  the  greater  part  of  the  soluble  albumens 
•b  ooa^lated,  and  fall  to  the  bottom  as  «  fim*  poM-der.  When  a  small  cjuanlity 
^  water  is  used  to  extract  the  meat,  it  dissolves  so  much  gelatino  that  it  forms 
I  mmplete  jelly  when  cold.  Gelatine  aiono  will  not  sustAin  life  ;  but  it  is  a 
Mrfttl  nutriment  when  given  along  with  other  things.  Tliia  gelatinoiis  beef  extract 
1^  therefore,  food  as  well  as  stimulant  It  may  b(>  made  by  pntting  two  pounds 
•<  lean  beef  with  half  a  brPAfcfast-cupfiil  of  water  into  a  jar,  and  allowing  it  to 
■BUDer  for  four  hmirs  in  a  pan  of  water.  In  this  prRparation,  also,  the  solubh* 
Asmns  are  contained,  as  well  as  the  gelatine.  A  still  lnfg«>r  ipiitntitv  of  albumen 
■obtained  by  the  metho^l  originally  employed  hy  Liebig  to  prepiire  beef-t»w  for  his 
"iok  servant  To  one  pound  of  fresh  lean  beef,  diu-ly  chopped,  are  added  eight 
*tnc«  of  soft  water,  with  five  or  six  drops  of  hydroeliloric  acid,  onrl  a  small 
^^MsixKraful  of  common  salt  Titis  is  stirred,  and  left  for  (Jir«^  Itnura.  It  ts  then 
^^Uined  through  a  hair  sieve,  the  mt^t  slightly  pressed  to  remove  all  the  fluid  from 
K  and  to  ensure  this  more  effeetmilly  about  two  ounces  more  water  are  gradually 
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poured  over  it  towanit;  tlio  end  of  tlie  strainiitg.     This  nin&t  uot  W  boilod,  u     ^^ 
albuiui'Us  would  thus  Iw  pn^ipitatetl,  and  must  be  token  fither   cold,  or  geviLCjy 
wariiiod  by  placing  it  iu  a  vesiiol  of  bat  wutuT.     It  is  of  a  rod  oolonr,  wlitch  l^     iq 
some  pfwple  diaogreeably ;  but  this  may  l«  avoided  by  luiding  a  UttJe  bui-ut  nK^ne 
Tliia  form  of  In-tjf  U-a  ia  alw  rery   nutritious     Another  kind,   (xtually  good     wLXid 
coa\-enivn^  inasiniich   ui  it  uiay  bu  kept  comttantly  at  hand,  i«  Valentine's  uost- 
jttia-.     This  is  prepared  by  simply  Bubjeotiug  steak  to  enormous   pns^ure    in    * 
hjdmnlic  press,  so  tliat  tUe  whole  of  thy  juitx*  in  removed     This  would  U*  uaturaJly 
apt  to  tle«oin]>osu ;    but  it  is  cvtvpoiuted   in  vacuo   tu  a  syrupy  oo^Bi8tenct^         ^* 
then  kwps  perfectly  well.     One  or  two  teaspooufula  of  thia  &ro  addot)  to  a  t^^' 
oupEuI  of  cold  or  warm  wat«r,  which,  however^  must  not  be  boiling,  or  athenr*-^' 
the  idbumen  would  be  coagulated,  but  it  may,  however,  be  sufficiently  warm    ^" 
drink  uorafortably.      Beef  extract  in  tliB  forms  just  mentioned  is  a  Terj-  ajcf^*^*^ 
kinti  of  food  iudeod  for  invalids  wlio  arc  ablu  to  take  very  little ;  but  it  is  uta^^, 
tuuH)  fur  too  much  ix-lied  upon,  to  tlio  exclusion  of  otliur  food,  such  u  milk ;  sn  ' 
many  peopk-  place  reliance  e^'en  upon  ordinary  beef-t^-a,  or  the  ordinary  Lii^big^^ 
extract,   for  maintaining   tho  strongth  of   invalids,   when   these   aotoally  ooat«ic:=^* 
almost  no  nittrimont  at  all. 

In   speaking   of   Uebig's   extract  wo  must  distinguish  oarefoUy  between  th^^ 

bydrochtoric  extract  above  described,  wlucli  is  nutritiomi,  and  the  ordinary  eKtiuotS^ 

sold    in   pots,  wliich  is  not  a  food  but  only  a  Ktiaiulant.     This  Uttor  extract  k 

prepared  by  the  evaporation  of  beef-tea,  and  contains  neither  gebtine  nor  albumen. 

At  first  liebig  was  inclined  to  asoribe  to  it  great  nutritive  power,  and  to  n^ard  it, 

as  containing  the  same  amount  of  nutriment  as  the  meat  from  winch  it  had  be« 

obtained.     This  view,  however,  waa  disprove,!  by  Voit,  who  allowed  thafc  dogs  ted 

upon  meat  extniOt  qui«kJy  diod.     Liebig  next  8up,M«ed  that  alUiough  the  mert 

axtnict  was  imufficit-ni  to  mamUun  life,  it  wonld  prove  a  useful  addition  along  wHh.{ 

other  food.     TbU  viow,  however,  was  idso  disproved  by  Yoit,  whoiie  expenmenti 

Hhowixi  that  not  only  did  it  fail  to  prolon-  life,  but  that  in  largo  quantiUwi  it  acCai^ 

„  a  noison.     I*  »*•  ***"^^°"'  "^  *^'*'»  ^'^O'  Jfreatest  importance  that  those  attending. 

invalids  who  are  able  U>  take  very  little  food  should  not  fall  into  tlio  error 

Ssnppoaog  *i»^  *^^y  °*"  m»mtain  lie  strength  of  tlie  suffet^T  by  the  sirapb- 

iniiniit'*"''"  '^^  '»«^***-     ^"  beef  tea  alone  the  invalid  iviJl  atarve. 

*  Milk,  on  ^'*'  "'■''*""  '"""''  contains  all  the  element*  essential  to  nutrition,  and 
Utfh  mow  reliwi"'  is  U>  be  placed  upon  it  as  a  food  than  on  beef-tea. 

""  r*t,  at  the  same  time,  universal  experience  shows  that  beoftea  Jus  a  very  hem- 
f^i^  artion  Uitli  in  maintaining  the  strength  in  disease,  and  in  remo^-ing  Uti^a» 
^d  exhau«ii''"  occurrmg  in  healthy  persons.  Port  of  its  stimuhmt  action  is  no  doubt 
dui>  W  "•  ^nrnith  ;  but,  tJiig  is  not  all,  for  cold  l>eef-u*  wUI  also  act  a«  a  stimulant. 
'j^„  e«i"t  lowl*  of  ftotio'i  »uw  not  been  precisely  made  out,  but  it  seeuui  highly 
prolwblo  that  it  inepeaaea  the  actirity  of  all  iho  muscles,  rolnntary  and  iavoluntaiy. 

•  -uKhout  Uio  body.      It  hiis  hitely  been  sliown  by  Professor  Ringer  that  th^ 
l«f  m  frog  when  removed  from  the  body  wiU  continue  U>  beat  for  some  time 

%  Tory  weak  solution  of  common  salt  (chloride  of  sodium)  in  watCT,  ooutainiog 
tncc  of  limt^  is  allowed  to  dow  through   iL     After  a  short  time,  bowevWf 
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he  beats  become  altered  in  character,  but  when  this  alteration  has  taken  place,  if 
k  small  quantity  of  a  potash  salt  ia  added  to  the  solution,  tJie  natural  form  and 
-liythm  of  the  beat  is  at  once  restored.  The  extract  of  mtsat  will  have  an  action 
similar  to  that  of  the  potash.  A  similar  effect  of  small  quantities  of  lime,  soda,  and 
potash  on  the  voluntary  muscles  has  been  recently  observed  by  Cash  and  myself 

The  most  important  experiment,  however,  on  the  stimulant  action  of  beef  extract 

VTBA  made  in  the  Ashanti  campaign  of  1874.    This  has  already  been  alluded  to  when 

discussing  the  action  of  alcohol,  but  it  may  here  again  be  mentioned,  that  while  the 

actimnlating  effect  of  alcohol  soon  passed  off  and  was  succeeded  by  greater  languor, 

each  successive  dose  having   less  stimulating  and   greater  depressing  action,  the 

extract  of  meat  was  quite  as  stimulating,  left  no  after  depression,  and  could  be 

repeated  without  injury.     It  proved  also  more  stimulating  than  coffee,  and  seemed 

to  satisfy  hunger  and  give  strength,  although  it  did  not  lessen  thirst  as  the  coffee 

did.     The  amount  of  meat  extract  necessary  is  about  one  ounce  per  diem.     The 

coffee   was   better   than   the   rum,    but   the   quantity   served    out   was    probably 

insufficient,  only  one  ounce  being  given,  whereas  probably  no  good  effect  would 

be  obtained  from  less  than  two  ounces.  * 

The  advantages  of  beef-tea  over  alcohol  under  very  different  climatic  conditions 

hkTe  also  been  pointed  out  by  the  Committee  appointed  to  inquire  into  the  outbreak 

oi  scurvy  in  the  Arctic  expedition.     In  the  report  they  say  "  that  there  can  be  no 

dmbt  that  the  dietetic  use  oi  alcohol  is  to  be  interdicted  in  men  suffering  from  any 

^ptoms  of  scurvy;  and  wherever  its  deprivation  is  not  opposed  to  custom  or 

utiuited  habit,  it  would  be  advisable  to  refrain  £rom  its  use  as  a  regular  ration  iu 

the  usual  condition  of  Arctic  sledge  travelling."     At  night,  when  tea  would  be 

iBadvisable  from  its  property  of  interfering  with  sleep,  beef-tea  is  recommended  iu 

phce  of  alcohoL 

*  FukM  on  tlie  ianie  of  %  tpirit  ratioo  during  the  Aahutee  oampaigu  of  1S74. 
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Br  J.  Cbicbtok  Bbowvb,  H.D.,   LL.D,.  F.R.S. 
Lord  dMncfUoT'i  YitUor. 

ODOCTOBT— Bodt-Gbowth— Dntiea  of  Sohoolmuten— Sobod  Bcgkton  and  lif*  Oharto— lUilw 
d  Height  and  Wei|lit— Bkaim-Gboivtii— QaaiititT,  Qualitr,  nd  Straotara  of  Bikin— BftUitoe  o( 
hiUot  Bmin  aod  FonotuHial  Habito—Blood  Supply— Pebiodicitt  ahd  SDUCATioir  — Diubkai. 
Teaxces — Sleep— Dontioa  of  Sleep — Depth  of  Sleep — Drennis— The  Promotioo  of  Sleep — UorUd 
fadificationi  and  Distorbaneei  of  Sleep — Nl|^tman — Might  TerroTB— Soniiiunbiilimt — Homing 
nd  STening  Study— Lckab  CoAirosB — Skaboxal  Chahoch— Venul  Kxdtement — Epochal 
iHAHCza— Teething — Pnber^ — Phtbical  Bdccatiok— Exercue — Erolutionof  Cerebnl  Oentrea — 
Stber-handed  Eduntion — Oymnutiee — Degeneration  fnun  Orer-oee — Food — AUmeDtatireneM— 
loriiid  Appetitei—StarTation— Varied  Diet— IimLLZCrrAL  Edocation— Preoodty— Natai»l 
Edueation— Kinder-Garten  Syatem—Braln-Foroiiig— Effect*  of  Brain-Fordng— Cnnial  Injuries— 
iehool  Beadachee— BiamioationB—  Mobal  Bdocatioh— Parental  Beapoadbilitiea— FunJly  life 
-Mooaaticum— School  DiacipUne — The  Natoiml  Syatem— Artificial  Penaltiee — Corponl  Pnniah- 
iBQt — Expreta  Moral  Leaaooa— Healthy  litentture— Self- ExamlnatJon— Volitional  Ezerciaea— 
-Religknu  Edocfttiou. 

iBTTHixa,"  said  the  Rig^t  Honourable  John  Bright  in  his  addreei  at  the 
ling  of  the  Free  Libraiy  in  Birmingham,  "  everything  that  can  be  aaid  on 
subject  of  education  has  been  said  hundreds  of  times  over " — a  statement 
^  might  lead  us  to  suppose  that  every  question  connected  with  education 
ittled,  and  the  whole  subject  exhausted.  But  a  very  cursory  glance  around 
it  to  satisfy  us  that  this  is  tar  from  being  the  case,  that  the  subject  still 
s  a  lai^  field  for  original  inquiry,  that  it  bristles  with  moot  points,  and 
■  many  useful  words  remain  to  be  spoken  respecting  it.  Whether  we  take 
i  narrow  view  of  education  which  restricts  it  to  the  art  of  the  schoolmaster,  or 

•  broad  view  which  includes  in  it  every  controllable  influence  that  afiects  the 
rth  and  development  of  the  human  organism,  it  is  equally  clear  that  there 
H)  finality  in  it,  but  that  it  must  perpetually  undergo  changes  reflective  of 

science  and  tendencies  of  the  age.  As  the  conditions  in  which  human  life 
uried  on  become  more  and  more  comprehensive,  education  must  increase  in 
iplexity,  and  as  oar  knowledge  of  the  laws  of  nature  extends  it  must  gain  in 
^on.  The  current  philosophy  of  a  period  at  once  shapes  its  education,  and 
scientific  discoveries  of  a  period  exert  a  powerful  efiect  on  the  education  of 
period  next  succeeding.  But  if  this  be  so,  we  may  surely  look  for  great 
•rorements  in  education  shortly,  for  it  can  scarcely  be  but  that  the  scientific 
»veriea  of  these  days,  and  especially  in  the  department  of  physiology,  and 
ceming  the  brain  and  its  dependencies,  will  bring  about  important  changes 
tW  system  now  in  vogue.  The  new  education,  including  elements  drawn 
^  all    the    great   epochs   of    mental    energy   that   the   world   has    seen,    will 

*  largely  also  on  the  stores  which  natural  science  has  accumulatwl,  and 
I  avail  itself  of  improved  methods  of  instruction,  founded  on  an  acquaintance 
'1  mental  and  cerebral  evolution,  and  with  the  laws  of  heredity  and  variation. 
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In  a  wide  sense  education  and  practical  medicine  have  the  same  aim.  Th^ 
tnie  conception  of  health  is  that  it  consists  iu  the  harmonious  performance  en 
all  the  functions  of  the  being.  From  the  lowest  plant  to  the  highest  nnimft^ 
we  unhesitatingly  assume  the  health  of  the  being  as  the  most  {perfect  manifestation: 
of  its  life,  and  to  secure  this  most  perfect  manifestation  of  vitality  is  the  obje»-?^ 
alike  of  the  schoolmaster  and  the  physician.  Tliey  both  strive  to  influence  t^^ 
organism  so  that  it  may  be  brought  into  conformity  with  the  conditions  of  k: 
existence :  the  Bchoolmaster,  while  inherent  potentialities  are  becoming  actualiti^. 
and  while  vital  susceptibilities  are  most  active ;  the  physician,  whenever  t.^: 
harmony  of  function  has  been  disturbed.  The  methods  of  the  schoolmas4k~ 
are  mainly  psychical ;  those  of  the  physician  are  mainly  physical,  but  he  wot^_ 
be  a  poor  physician  who  ignored  the  facts  of  consciousness,  and  he  wo^^ 
be  a  useless  schoolmaster  who  gave  no  attention  to  the  working  of  matcifc^ 
forces.  The  schoolmaster  may  be  the  physician's  best  ally,  by  training  the 
telligence  to  the  just  appreciation  of  the  conditions  of  health,  and  inculcateai 
those  principles  of  personal  and  social  ethics  from  the  n^lect  of  wHicb  dia^aw 
and  death  so  often  arise.  And  the  physician  may  aid  the  schoolmaster"  u 
his  task,  by  teaching  the  laws  under  which  the  union  of  the  conscious  intelligejice 
and  the  bodily  frame  is  maintained,  and  the  conditions  under  which  the  cajn- 
cities  and  faculties  of  the  mind  may  be  most  successfully  evoked  and  strengthened 

Seeing  that  education  is  necessary  to  health,  and  health  to  education,  it  hu 
been  thought  expedient  to  say  something  of  the  co-relations  of  these  in  a  wok 
devoted  to  the  consideration  of  health ;  and  as  the  nervous  system  is  that  pan 
of  tiie  human  organism  which  is  the  field  of  education,  upon  the  state  of  wbicb 
its  success  or  failure  must  depend,  and  upon  the  health  of  which  it  may  exert 
a  powerful  and  direct  influence,  it  has  been  deemed  well  to  connect  education  more 
especially  with  the  care  of  the  nervous  system.  The  sound  health  of  the  botij 
as  a  whole  is,  of  course,  essential  to  education,  and  so  there  is  no  section  (rfthiJ 
work  which  has  not  a  bearing  on  that  subject,  and  may  not  afford  assistance  to 
those  engaged  in  rearing  the  young ;  but  the  sound  health  of  the  nervous  ^st«ii> 
is  even  more  immediately  essential  to  education.  Some  hints  for  its  prescrvatioo 
are,  therefore,  to  be  set  forth  in  these  pages,  with  information  respecting  ^ 
interruptions  to  which  it  is  most  liable.  No  attempt  can  be  made  within  tke 
limits  imposed  to  deal  systematically  or  exhaustively  with  educational  tqucs :  W 
those  only  will  be  touched  on  which  seem  to  come  into  close  contact  *i*^ 
physiology  and  practical  medicine,  the  object  held  in  \ievr  being  rather  to  rara 
against  the  dangers  which  threaten  the  ner\'ous  system  in  connection  witli  educa- 
tional processes,  and  to  help  to  their  recognition  and  avoidance,  than  to  adrocst^ 
any  system  of  education,  or  propound  any  scheme  founded  on  an  exact  analj'*'' 
of  the  mental  faculties,  and  the  order  of  cetfbral  evolution,  for  which  the  tinw 
has  not  yet  arrived.  As  all  those  intc'llootual  acts  which  the  educationist  mo** 
desires  to  cultivate  are  dependent  on  certain  pliysical  changes  in  brain,  and  on  ce^' 
growth  there,  and  as  cell-growth  in  the  brain  is  dependent  on  iKxly-growth,  *^ 
may  begin  by  considering  the  relations  of  lx)dy-growth  to  education,  in  so  far  ■* 
these  are  known. 
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BoDY-CtHOWTH. 
The  Bubject  of  edacation,  notwithstanding  all  that  has  been  -written  and 
said  about  it,  from  the  time  of  Socrates  and  Plato  down  to  the  present  day, 
is  still  involved  in  much  confusion  and  obscurity.  The  practice  or  art  of  teach- 
ing, and  the  methods  by  which  information  may  be  conveyed,  habits  forme<l,  or 
character  moulded,  have  been  empirically  brought  to  some  degree  of  perfection ; 
but  the  science  of  education  is  still  in  a  rudimentary  state.  A  body  of  doc- 
trines and  maxims  bearing  on  education  have  been  banded  down  from  past 
times,  and  ore  subjected  to  correction  and  improvement  now  and  again  :  but 
the  general  principles  upon  which  these  rest  have  not  been  determined,  and 
so  routine  has  to  take  the  place  of  intelligent  adaptation  to  e\'er-vaT7ing  cir- 
ctunstances. 

The  backwardness  of  the  science  of  education,  which  many  of  our  most 
successfal  educators  have  deplored,  is  to  be  attributed  to  two  caases :  a  narrow 
and  imperfect  view  of  their  obligations  on  the  part  of  teachers,  and  an  erroneous 
method,  vitiating  such  investigations  and  experiments  as  have  been  attempted. 

Teachers  have,  unhappily,  hitherto  failed  to  realise  the  duty  imposed  on  them, 

not  only  to  instruct  their  scholars,  but  to  study  the  principles  of  their  art,  and  to 

record  observations  which  may  serve  as  guides  to  other  members  of  their  calling, 

and  contributions  to  the  general  storehouse  of  scientific   truth.     Content  to   go 

through   daily   drudgery  to   satirfy  inspectors,    or   to   obtain   certain    results   at 

examinations,   they  have   neglected   original   research,    and    left   unimproved    the 

opportunities  which  they  enjoy  of  advancing   our  knowledge   of   pedagogy.       A 

medical  man  feels  it  incumbent  on  him  not  only  to  treat  his  patients,  but  to  study 

disease  and  test  remedies ;  and  an  engineer  not  only  superintends  the  work  entrusted 

to  him,  but  designs  and  invents.     A  schoolmaster,  however,  srems  to  think  that  his 

misrion  finds  its  end  in  teaching.     "  Every  hospital,"  says  Mr.   Francis   (Jalton, 

"fulfils  two  pur)x>ses — ^the  primary  one  of  relie\-ing  the  sick,  the    srcondurj'  one 

of  advancing   pathology ;    and    so    every    school    might    be    made    to    fulfil    the 

pninary  purpose   of   educating  the  boys,    and    the   secondaiy   one    of   adviincing 

ttuny  branches   of    anthropology."       The    conditions    in   scliools    are    obviously 

favourable   for  all   kinds   of   statistical  inquiries.       Boys   of  similar  antecodents, 

^%  and  occupations   are  grouped   together,   and   are  under   iiispoftion   for  long 

I^riods,  and  the  art  of  putting  questions  clearly  and  answering  them  succinctly 

^^  been   brought  by  incessant   practice   to    high  j>erfection,   so  that  returns   of 

iiiestitnable    value    on    many    psychological    problems    concerning    the    intellect, 

f^Hiotions,    and    senses    might    be    procured    if    st'hoolmasU'rs   would    only   take 

^'■e  trouble   of   interrogating    their    pupils    about    their   mental    processes,    and 

'^f  collecting  and  analysing  their  written  answers.     "What  excellent  psychological 

*"ii  might  be  accomplished,"  says  an  author,  who  has  given  a  not«>)le  example 

'''  the  sort  of  inquiries   that  might  be  carried  out   in    schools ;  "  what  excellent 

P^chological  work  might  be  accomplished  if  a  schoolmaster  wore  now  and  then 

wund  capable  and  willing  to  codify,  in  a  scientific  manner,  his  large  experience  of 

^^  to  compare  their  various  moral  and  intellectual  qualities,  to  classify    their 
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iral  temperaments,  and  generally  to  describe  them  as  a  naturalist  would  describe 

£aitna  of  some  new  land.     The  masters,  however,  como  and  go,  their  experiences 

i  lost,  or  almost  so,  and  the  incidents  on  whicli  they  are  founded  are  forgotten,    , 

stead  of  being  stored  and  rendered  accessible  to  their  successors ;  thus  oar  gnmt^ 

:hooIs    are    like    medieeval    hospitals,  where    care-taking   was    unknown,    wher^ 

■athological  collections  were  never  dreamt  of,  and  where,  in  consequence,  the  art  lArn 

sealing  made  slow  and  uncertain  advance." 

But  an  erroneous  or  inverted  method  of  viewing  the  subject  of  education,  and  <C3 
conducting  such  inquiries  relating  to  it  as  have  been  undertaken,  has  done  as  miu^^ 
as   an   inadequate  conception  of  the  schoolmaster's  mission  to  retard  its  develo»--.« 
ment  as  a  science.     Education  has  been  too  much  studied  in  relation  to  mind ;  t^^ 
little  studied  in  relation  to  body.     The  play  of  forces  involved  in  it  has  "*""'*^   _ 
attention  to  forgctfulness  of  the  apparatus  by  which  these  forces  are  evolved,  *"  -^ 
the  attempt  lias  been  made  to  regulate  the  growth  of  tlic  faculties  of  mind  withe — y, 
a  just  rec(^^itiou  of  the  fact  that  tlicse  are  functions  of  body.     It  can  no  longer       £ 
siud  that  physical  health  and  muscular  development  are  altogether  neglected  in  ^raoj 
system  of  education.     The  time   has  gone  past  when  we   could   say,  as  Herl:»«f^ 
Spencer  did  twenty  years  ago,  that  the  inhabitants  of  this  country  take  an  intexnot 
in  the  rearing  of  the  ofispring  of  all  creatures  except  themselves,  and  that    tJu 
feeding  and  training  of  animals  arc  thought  worthy  of  the  consideration  of  a  geutla. 
man  who  would  think  it  beneath  him  to  bestow  a  thought  on  the  feeding  and 
training  of   human  beings.      The  dependence  of  mind  on  body  generally,  and  tbe 
importance  of  preserving  health  in  tlie  young  in  order  that  they  may  benefit  by 
tuition,  are  now  widely  understood.     It  is  admitted  that  teachers  and  parents  oogfat 
to  know  something  of  the  nature  of  the  human  economy  and  the  laws  of  health,  ud 
that  schools  should  be  conducted  on  hygienic  principles.     Vast  improvements  ban 
indeed  been  effected  in  regard   to  the  diet,  clothing,  and  cleanliness  of  diildia^ 
whether  in  the  nursery  or  in  the  school-room,  and  the  provisions  made  for  healthful 
«xei*cise  in  playgrounds,  gymnasia,  and  swimming  baths  betoken  an  awakening  to  the 
truth  that  "to  be  a  good  animal"  is  the  fii-st  condition  of  success  in  life.    But,  nothwith- 
standing  this  marked  advance  in  educational  policy,  it  must  still  be  alleged  that  ^ 
relations  of  body  and  mind  are  very  inadequately  understood  by  educators.    "H* 
conversion  to  muscular  Christianity  has  been  effected  more  by  the  observation 
cricketers  and  oarsmen  than  by  a  conviction  of  the  intimacy  of  the  union  of  m 
with  brain,  and  while  believing  that  sound  health  is  necessary  to  sound  thiolc 
tliey   have   not   yet   grasiXKl   the   principle   that   the   brain   is   the   basis  of 
teacher's   operations,   that   there  is  a  constant  pai-allelism   between   the  de' 
ment   of   the   mental   faculties    and    its    growth,    and    that    lungs,    heart, 
and  kidneys — and  indeed  every  organ  and  tissue  in  the  l>otly — arc   in  cc 
communication  with  it,  reflect  in  it  their  good  or  evil  fortune,  and  tu*  i 
affected  by  its  weal  and  woe.      Had  our  educjitoi's  realised  all   this,  the 
have  perceived  tluit  education  is  in  one  sense  a  bmnch  of  ]ihysiolog_v,  ai 
studied  by   physiological   methods,   and    we   should   then   have   had    obs 
made  which  would   have  laid  the  foundation  of  a  ti-ue  science  of  edua 
stead  of  crude  theories  we  should  have  had  facts  to  rest  on ;  Instew? 
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of  tjiumb  we  sliould  have  had  laws  of  uatunx  But  the  wjvnt  of  certainty  about 
olemi^ntAiy  fact])  lion  j)r(>rluc(Ml  confusion  in  more  advanced  8tudi(>H,  and  thwt  an 
erroneous  or  in\'orte(l  method  of  inquiry  haii  retafdtd  the  pragreiis  of  education 
aa  ft  adrnMBL 

BducaUoD  being  coucomcd  vitli  Uio  growth  of  raiud,  atui  growth  of  mind  being 

dependent  on  growth  of  brain,  and  growth  of  brain  on  growth  of  Inxly,  it  niigiit  Ite 

thought  school  masters  would  have  haxtoned  to  determine  the  laws  which  rc^lat*> 

(xidy-growtb,  and  to  show  in  wluit  degree  body-f;rywtli  may  be  tolcen  as  an  index 

«f  oenbraJ  development      The  must  casual  gluucc  at  a  latgo  school  must  satisfy 

ftoy  one  that  on  au  average  the  children  are  advanced  in  their  studies  in  propoi-tion 

ta  their  height     The  smaUest  are  engaged  on  tlio  alphabfit,  the  tallest  are  working 

«t  Euclid  and  Horace,  while  Iietween  these  extremes  there  ara  several  intermediate 

studardB,  in  each  of  which  there  is  a  geaemi  correspondence  between  progress  in 

scbocd  work  and  stature.     Both  position  in  school  work  antl  height  are  of  coume  in 

pnportioD  to  age;.     Now,  if  wc  mtkcd  a  school itiaster  in  what  educational  Rtandard 

*^  boy  or  girl  of  twelve  years  of  age  ought  to  be,  lie  would  at  once  afford  us  the 

xmvBary  tiifonnation,  but  if  we  asked  of  what  height  they  ougiit  to  be  respectively, 

h«*oald  be  unable  to  answer  us.     If  we  asked  liim  :  What  is  the  annual  rate  of 

GT^ivUi  for  boys  and  gii'lK,  and  bhick  and  ix-dliuired  boys  and  girls  rtutpoctively, 

*J«»eeu  ten  and  fifteen  years  of  age? — he  would  look  aghast  nt  our  senseless  curiosity. 

If  «e  asked  him  how  mucJi  a  boy  fifteen  years  of  age  ought  to  gain  in  weight  for 

«TV]r  inch  gained  in  height,  he  would  probably  think  we  were  insulting  him,  and 

■Inv  us  the  door.     Hut  these  queations  deal  with  facta  that  are  at  the  IxmiH  of 

^^nUan,   and    the   absolute    ignorance    of   schoolmasters   of    theite    facts   shows 

^iat  education  is  not  yet  scientifically   studied.      We  shall  be  able   to   show 

*irt  the  knowledge  of  the  rate  of  growth  is  often  e«»ential  to  the  safe  conduct 

^  educaUun  ;.    but  it  mu.st  be  bonie  in  mind  that  whatever  information  we  do 

PttHH  on   this  subject  is   derived  from  the    lalioura   of    medical    men,    and    not 

^Mn  those    of  schoulmastera.      Tlie   latter,    with   ample   facilities   for   collecting 

"••hiitt    of    the    most  conehisive   deReription,    liavy    hupplied    us    with    no    jot 

*»  information,  whereas  the  former,  with  very  limited  opportunities  of  obser\'a- 

**■».  fcsve  gathered  together  data  which,  altliongh  nnt  complete,  are  exceedingly 

uwnjctivo  and  suggestive.     Schoolmasters   sliould,   however,  lie   called   ujKin    to 

*oeiul  their  ways  in   Uiis   ri'spect,  and  henceforth  to  observe   and  note  bodily 

••  »ell   an   mental   growtb.      School    regisUjrs,   on    a    larger   and    more   compre- 

■•Uivo  scale    than  any  hitherto   used,   should  be  de^naed,  and   h\    tliese   thoiild 

■*  iottribed   the  following  particalars  regarding  each  l»oy  and  girl  entering  the 

I^Wl:— 


*-  Oitt  of  Admuuion. 

I  EirthpbM. 

*-  Vaiuiialitv  of  Piinmts. 

*-  lUalE,     l^CesBoa,    or    Ocrupatioa    of 

Pimnts. 
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7-  Csuse*  of  Doatb,  and  Ago  nt  Douth  of 
I'aront  or  rnroatit.  nrothera  or  Siften 
who  firv  not  idivc. 

6.  Ago  in  years  And  inontKi'. 

0.  lioiftht,  n-ithoiit  Hlifirs,  m  triohcf. 
10.  Wpipht,    m    ind-K>r    postiimfc,    without 
Bb<H^,  io  pounds  and  oonce*. 
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11.  Coloiir  of  £f  C8. 

12.  Colour  of  Hair; 

13.  Girth  of  Cheet. 

14.  Circmnforence  of  Head. 

15.  Strength  of  Aim. 


16.  PowoT  of  Big^t 

17.  Breathing  Oapadty. 

IS.  Preyioas  and  Hereditary  DiiMHi. 

19.  PreriooB  i^lucation. 

20.  Imperfect  Development  and  Defonnitwaii 


Besides  providing  for  a  permanent  record  of  particulars  under  each  of  the  he^^ 
ings  enumerated — or  under  such  headings  as  might  be  decided  on  by  the  n-^^ 
competent  authorities^  the  School  Register  should  foe  so  arranged  as  to  supply  a  el^^ 
and  complete  history  of  ihe  vital  and  educational  progress  of  each  boy  as  long  am  i 
remuns  in  the  schooL     His  place  in  his  various  classes  and  examinations,  and  Ttj 
conduct  shotdd  be  entered  at  stated  intervals ;  and,  in  addition  to  theses  Mcnxmlg 
obseirvations  on  his  height,  weight,  chest  and  head  girth,  strength  of  arm,  povar 
of  sights  and  breathing  capacity  should  be  recorded  at  least  once  in  eveiy  tn 
months.     The  school  report  sent  home  to  the  boys'  parents  or  guardians  shodd 
contain  information  on  these  latter  points  as  veil   as  on  his  rank  in  daat  ud 
diligence  in  the   subjects  which    he  may  be   studying.     Of   course  illnesBes  «ad 
accidents  of  all  kinds  would  be  noted  in  the  register,  as  well  as  all  punishment! 
inflicted,  and  their  effects  immediate  and  remote,  together  wiUi  all  games  and  qMrto 
engaged  in. 

Numerous  and  ccgent  arguments  may  doubtless  be  advanced  against  any  Sduol 
Register  such  aa  that  su^^ested.  It  may  be  ridiculed  and  doiounced  as  useless  ad 
involving  an  absurd  waste  of  time,  and  the  difficulty  or  impossibility  of  obtaining 
the  information  required  imder  some  of  its  headings  may  be  uiged  as  fatal  to  dw 
whole  proposal.  And  yet,  notwithstanding  all  opposition,  it  seems  tolerably  oertiiB 
that,  sooner  or  later,  a  register  of  the  kind  will  come  into  general  use  in  schoolt 
Introduced  in  the  first  instance  by  a  few  practical  and  fiu--seeing  men,  its  utility  viH 
soon  become  so  apparent  that  other  less  enterprising  schoolmasters  will  be  oompdkd 
to  follow  their  example,  and  ultimately  public  opinion,  convinced  of  the  valne  rf 
vital  statistics,  will  enforce  its  adoption  in  even  the  most  obstructive  and  sloggiA 
seminaries. 

The  labour  involved  in  the  keeping  of  such  a  register  when  it  was  once  fairiy** 
agoing  would  really  be  very  trifling.  Ten  minutes  or  a  quarter  of  an  hour  woiJd 
suffice  to  make  the  entries  on  admission  ;  and  in  a  properly  prepared  room,  wiUi  go<v 
apparatus,  children  might  be  submitted  to  those  physical  observations,  which  sbooU 
be  made  every  two  months,  at  the  rate  of  fifty  or  sixty  an  hour.  But  even  if  a  IKS' 
amount  of  toil  and  trouble  were  entailed  by  the  register,  the  benefits  likely  to  sect* 
from  it  would  be  sufficient  compensatioiL  The  registers  kept  at  various  Khoob 
throughout  the  country  would  speedily  become  mines  of  wealth  to  statisticians  «» 
anthropologists,  and  the  collocation  and  comparison  of  the  facts  contained  in  tiw 
would  help  to  the  solution  of  many  problems  of  national  importance.  An  analj* 
of  the  School  Registers  would  enable  us  to  determine  the  rate  of  growth  of  chOth** 
in  diflferent  districts,  of  difierent  racial  origin,  and  of  dilTerent  social  position,  &""* 
year  to  year  ;  the  proportion  which  weight  ought  to  bear  to  height ;  the  nature  »>* 
I)cculiar  effects  of  various  influences  at  work  in  modifying  the  physical  development  w 
our  labouring  population ;  the  efiects  on  growth  of  tlie  seasons  of  the  year,  hygie"^ 
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oonditknis  and  diseases  of  hereditary  auil  acculental  ongin ;  and  the  physical  proper-  ' 
tions  most  fitvourabl^  to  goo«l  h^lth,  and  mont  miitable  for  various  employmt^nte,  as 
in  factories,  or  in  the  nuval  atid  luilicary  servii.'es  of  the  couutr}'.    A  Kt:tentific  nurvey 
of   Ute  registers  would  soon  aflbnl  us  U-ustwortliy  information  us  w  our  real  position, 
and  settle  the  much -debated  questiou  as  to  the  degoueracy  of  Uie  race. 

But  inoru  immediate  and  ptfnjonal  ailvantages  would  ilow  froui  School  Rcgibters, 

aod  it  18  the  prospect  of  these  that  is  most  likely  to  lead  to  their  institution.     In 

prisons  all  the  inioates  are  weixhc^l  dul-c  a  month,  and  in  many  lunatic  asylums  the 

aauit:  practioi  is  adopt<;d  ;  and  in  1ioth  tlicav  classes  of  institutions  the  advantages 

oif  such  periodical  wei^hiu^  li&ve   been  abuudantly    appitrent.     In    prisons,    the 

revelaUons  of  the  scales  have  led  repeatedly  to  the  abandonment  of  a  soalo  of  diet 

which  was  surely  undermining  the  health  of  those  i>tacc!<l  on  it,  but  the  insufficienoy 

<rf  vhicii  might  have  reinaineil  long  ujidetc-ctc-d  but  for  the  testimony  Iwrut-  against 

it  at  the  periodical  wt^ighiugs.      In  n^yluuiN,  the  mute  warnings  of  the  wuightrhooL 

ara  oonstantly  leailuig  to  tlie  recognition  of  diseasea  in  their  inoipient  and  curable 

■U^^  which  vrould  otiierwiae  have  run  on  undiscovered  until  they  were  beyond  the 

xcacb  of  treatnienU     And  can  it  lx«  doiiblvd  tliut  in  xchouls  the  indicutioiLi>  aObidcd  by 

a  rc^stL-r  which  chronicled  nuthiug  mora  than  height  and  weight  would  often  afford 

nhiable  guidance  to  pubUu  olficialti,  Hcliuohuasteris  aitd  parents,  and  prevent  much 

vufftring  and  sometimes  life-long  mixery  I      Buppono  the  n^ister  of  a  partlcular 

bovding-achool  tdiowed  that  tlu^  boys  thei-e  did  not  increase  in  height  and  wvight  at 

Uw  i»Ee  at  which  l>oys  in  their  social  [>o!iition  and  clrcutu stances  ought  to  do  in 

'HOQcdanoe  witli  the  recognised  standards,  miglit  ttiat  not  lead  to  an  inquiry  into 

tsi  (|iiantity  and  ({uality  of  the  ftxxl  HUppHod  to  them,  and  the  disclosure  that  they 

**TO  being  subjected  to  slow  Ktarvation,  with  tlio  rewiUt  oE  a  prompt  stoppage  being 

Pt  to  a  process  embittering  and  blighting  young  lives  I     Suppose,  again,  that  on 

^"ttparing  the  roisters  of  two  l>oard-sohools  it  were  found  that  tlie  children  atteud- 

^  the  ono  -WKiVf  on  the  average,  muiv  stunted  than  those  attending  the  other,  and 

***!  not  grow  a«  fast ;  would  not  tliat  be  a  pood  graund  for  infen-ing  that  they  were 

^Bo  veil  iiouii»he<l,  and  ought  to  b«  excusetl  for  not  passing  xo  creditably  through 

^  trial  of  examination  as  their  eonipeent  in  agi^  but  not  in  brain  vigour?    Suppose^ 

***•<»  more,  tluit  the  register  of  a  public  school  demonstrated  that  a  boy  of  lifteen 

^*^  sjiot'Up  suddenly  au  inch  in  two  Jnouths — might  not  Uie  £act  go  fiar  to  explain 

y^  he   had    fallen    Iwiek    in   his   work    and    Im^cii   i-eported    for   negligence   and 

'^^Uitention,  and  might  it  not  also  protect  him  from  blame  and  punishment  and 

■roB)  being  goodod  to  exertions  to  which  he  was  at  the  time  unequal,  and  which,  if 

l*niHt«d  iu,  might  pn'jndioo  his  sulKS(H|uent  oireert     Suppose,  yet  again,  that  tlie 

*tfrt*r  of  a  high  school  ajuiomtccd  tliut  a  ;.:irl  oi  seventeen  still   iucroasing  in 

'*>Mut  hail    abruptly   ooased    to    inci-ease   iu    weight — might    not    that    disturb 

'^ oonplaceucy  with  which  a  striking  brilliancy  whicli  she  had  begun  to  manifest 

^Id    otherwise    have    been    regardud,    sn^i^sting    that    it    was    perhaps    the 

P"«I>bon»crnc«'    of  decay,  and  not  the   brightness  of   geniiu.  and   leading  to  an 

"ilfirTiew  with  tlie  iloctor,  and  her  arnrst  on  the  threshold  of  consumption,  u^wn 

*k'cl],  but  for  tbo  monition  given,  she  would  soon  have  entered  beyond  recall  1 

It  U  almost  inipofiflilile  to  oxfiggevnTA  the  benefits  that  properly-kept  School 
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R^isteis  would  confer  on  all  concerned.  Tliey  would  give  Bchoolmasteis  confident 
in  tiieir  work,  and  disentangle  many  of  their  moral  perplexities.  They  would  crea.^ 
a  healthy  competition  among  schools  in  the  pursuit  of  healtk  Th^  would 
parents  in  the  position  to  judge  with  precision  and  justice  of  the  progress  made 
their  children.  They  would  aid  in  the  prevention  of  degeneration  and 
They  would  help  young  men  and  women  In  choosing  occupations  for  which  they  t^ 
physically  and  mentally  well-suited.  They  would  aid  the  State  in  fulfilling  i 
duties,  and  they  would  serve  to  fix  public  attention  on  health  as  the  buitt  g 
learning.  That  school  that  would  acknowledge  the  principle  of  registration,  wuid 
make  a  banning  in  the  practice  of  it,  by  appending  a  statement  of  the  height  mad 
weight  of  each  pupil  to  its  monthly  reports,  would  deserve  well  of  the  country. 

There  is  another  kind  of  register  which  ought  also  to  be  kept,  and  whiA 
would  have  an  even  liigher  personal  than  School  Registers,  althou^  littio 
direct,  public  value.  We  allude  to  a  domestic  or  family  register,  oontaininff 
some  history  of  each  member  of  which  the  family  is  composed.  Nothing  <i  tb> 
kind  has  existed  hitherto,  if  we  except  the  meagre  annals  of  the  family  Bible,  nd 
even  these,  it  is  understood,  have  gone  out  of  fiashion.  And  yet  it  seems  onlf 
common  sense  that  a  man  should  know  something  of  his  lineage,  and  should  be  ttin 
to  recall  the  prominent  incidents  of  his  life  journey,  some  of  the  most  momentou 
of  which  happened  before  his  own  memory  became  serviceable,  or  have  failed  to 
leave  a  durable  impression  on  it  The  evils  arising  out  of  the  want  of  knowledp 
of  this  kind  are  familiar  to  all  medical  men.  They  are  often  embarrassed  in  theff 
treatment  of  disease,  particularly  at  the  outset  of  a  case,  by  the  patient's  ignwiu* 
of  his  previous  pathological  troubles,  and  in  five  cases  out  of  ten  they  would  art 
with  greater  certainty  and  decision  than  81*6  now  possible  if  they  had  before  than  * 
statement  showing  family  tendencies  and  the  chief  events  in  individual  bit^n^ihitt- 
Insurance  companies  are,  perhaps,  best  acquainted  with  the  inability  of  imoMMV 
numbers  of  persons,  even  in  the  cultivated  classes,  to  specify  the  causes  of  deatii  <» 
their  nearest  relatives,  or  tlie  nature  of  the  illnesses  from  which  they  have  theuud'* 
suffered.  What  is  wanted  is  a  life  chart  for  every  man  and  woman^  which  iW* 
set  forth  their  origin,  and  trace  out  their  voyage,  marking  their  rate  of  auUitg  ■* 
various  times,  tlie  shoals  and  rocks  they  have  encountered,  the  favouring  cnnflo*' 
that  have  carried  them  on.  The  life  chart  would  include  all  the  returns  of  t* 
school  register,  but  it  would  go  far  beyond  these,  for  it  would  record  hei^t  lod 
weight  at  the  moment  of  birth,  and  at  regular  intervals  thereafter,  the  date  « 
vaccination  and  of  weaning,  and  of  the  appearance  of  the  several  teeth,  the  nio" 
and  duration  of  all  diseases  that  may  have  been  experienced,  and  other  W* 
calculated  to  throw  light  on  physiological  development  and  morbid  proclivities.  " 
may  seem  Utopian  to  hope  that  people  will  have  intelligence  and  foresight  enoogh  ^ 
prepai-e  charts  of  the  <lcscription  indicated,  and  honesty  and  [wrseverance  to  ke^ 
them  faitlifully.  The  Imngling  which  takes  place  over  the  filling  up  of  the  simp'** 
retuni.s,  the  perfect  indifit-renco  to  vital  history  which  leaves  tens  of  thousand**' 
persons  in  ignorance  of  tlieir  own  age,  and  the  folly  and  ju-ejudice  which  lead  » 
many  to  rcfrndiate  all  family  complaints,  as  if  to  conceal  were  to  stifle  them,  doo*'* 
certainly  encourage  the  anticipation  that  we  shall  soon  see  life  charts  in  general  o*^ 
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But  there  is  a  growing  recognitioo  in  some  quarters  of  the  tmtliK  that  a  man'R 
present  is  the  outcume  uf  hi-s  ])aiit>  tlmt  In-  inuHt  know  lils  patit  in  order  to  control 
hk  future,  and  that  he  cannot  hope  to  umlei-siand  his  mental  and  moral  pant  without 
aoniA  Icnowletlge  of  the  past  of  his  physical  organisation.  Perhaps  a  few  who  have 
mehed  tliis  stage  of  enligktcniuMit  may  iuaugnmte  the  sygteui  of  keeping  life  chart« 
,    -awl  the  syetem  may  become  a  custom  by  ami  bye, 

^HpBut  in  order  that  either  life  cimrts  or  Bchool  r^iaters  may  fmiiisL  practical 
^^PHanoe^  some  standards  with  which  to  compare  them  are  necessary.  In  the  course 
cf  time,  the  registers  and  charta  would  themitelveB  supply  the  best  material  for  the 
amstracdon  of  standard  tables,  but  as  an  immediate  return,  in  the  shape  of  assistanoe 
in  directing  education,  is  one  uf  the  inducementM  towanls  keeping  these  records, 
nch  standards  as  are  available  should  bo  made  known  meanwhile.  Aud  on  some 
joiDts,  and  these  not  the  least  imjiortant  in  the  register  and  charts  proposed,  trustr 
Tcrthy  standard  tables  are  forthcoming,  thanks  to  the  laljonrs  of  mir  antliropolo- 
jiita.     On  other  points,  ^ain,  we  liave  no  information  that  can  be  relied  on. 

It  is  as  rcgardu  height  aud  weight  at  variouii  ages  that  wu  have  the  most  ample 
infcroiation,  for  which  we  are   indebted    mainly    to    l>r.    Charles  RoI>ei-ts,  whose 
*Hanual  of  Anthropometry  "   is  a  work  of  the  highest  value,  which  will  yet,  it 
^ito  be  hoped,  be  mudi  enlarged  and  extended. 

^^■The  proportions  of  tlie  new-born  infant  necessarily  form  the  starting-point 
^T^  the  study  of  the  development  of  the  body,  and  so  we  refer,  in  the  first 
(Jice,  to  one  of  Dr.  Koljeile'  tables,  showing  the  height,  weight,  and  chest-girth 
<i  aew-bom  infants  of  Die  artiMtn  doss,  founded  on  observations  nia<lc  in  the 
B(yal  Maternity  Hospital  of  Edinburgh,  upon  100  male  and  100  female  infant*. 
It  01  unnecessary  to  reproduce  the  table  in  exteruo,  the  concliiBions  deduced  from 
it  fadng  tbe  only  points  of  practical  importance.  These  conclusions  are,  that  the 
tiwage  height  of  infante  born  ut  the  full  i>eriod  is  1 9 '34  inches  for  males, 
intl  lJJ-98  for  females;  the  average  weight,  755  ponnds  for  males,  and 
J"33  for  females;  am)  the  average  chest  girth  13-2^  inche.<i  for  males,  and 
li"ft8  for  females.  It  will  thus  be  seen  that  the  height,  weight,  and  chest- 
puh  of  new-born  infants  diffur  but  Httle  in  the  two  sexes.  With  respect  to 
1»  voigbt  of  the  infant  at  birth  and  soon  after,  there  is  one  remarkable  fact 
^  should  be  mentioned  to  prevent  misapprehension  and  anxiety,  in  case 
*>^ing  should  be  very  diligt^ntly  practised  during  tlie  first  few  days  of  life, 
■al  (liat  is,  that  during  the  first  seven  days  tliere  is  a  natural  decrease  in  weight, 
*>  thatf  a<!coi-ding  to  QuettOct,  the  weight  of  a  baby  a  week  old  is  less  than  it 
•WM  the  time  of  birtli.  This  is  owing  to  the  fact  that  the  iitfnnt  takes  a  little 
*tnie  to  accommodate  itself  to  its  new  condition,  and  to  throw  otT  itM  emln-yonic 
*bita  of  life,  and  particularly  in  the  matter  of  respiration.  The  respim,t-ory 
^uigea  in  the  tlsauen  are  much  lesii  active  ut  this  {K-riod  thiin  they  subsecitteutly 
'tntne^  and  so  le«s  oxygeit  is  consumed  :  the  store  of  that  gas  in  the  blood  having 
*!«■  rapid  demand  made  upon  it  And  thus  it  is  tliat  newly-born  animals  need 
^vk  longer  immenrion  in  water  before  dfath  by  suflbcation  occurs,  as  they  go 
••  Vling  the  oxygen  stored  in  the  bloud  for  their  feeble  respiratory  processe*!.  A 
pO-grown  dog  rarely  recovers  after  an    immersion  of  a  niitmte  and  o-tiAlf;   but 
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a  newly-bom    puj>py  has  been   known  to  do  so  after  being  under  \ratei 
fifty  minutea 

According  to  Quetelet,  there  is  a  gain  of  about  seven  inches  in  height  di 
the  first  year  of  life ;  but,  as  to  the  rate  of  increase  in  either  height,  weigj 
chest-girth  during  babyhood,  vre  have  not  as  yet  any  satisfactory  infoima 
After  four  years  of  age,  however,  Dr.  Roberts  comes  to  our  assistance 
usefal  returns,  showing  changes  in  weight,  height,  and  chest-girth  in  the  ar 
class  from  the  fourth  to  the  fiftieth  year,  from  which  the  materials  for  the  folio 
table  have  been  derived  : — 

TABLE 
Shoving  the  Acercige  atid  Mean  Height,  Weight,  and  Cheti-girth,  and  the  Sate  of  Asmuat  Intrm 
each,  of  Boyi  from  4  lo  10  yeare  of  Age  belonging  to   the  Artisan  Clou,  and  living  « 
JEnglith  totrni. 


Height. 

Weight. 

Chevt-girtb. 

Agt. 

Average 

Growth 

Hflon. 

Gtrowth 

Arenge 

In- 
cnoae. 

■Kma. 

Iffl- 

creoM. 

Arengfl 

Itt- 

Xan. 

e 

4 

38-45 



38-5 

_ 

41-16 

_ 

44-0 



, 

„ ,, 

--- 

5 

41-16 

2-71 

41'0 

2-6 

49-99 

8'83 

60-0 

6-0 

21-40 



21-0 

6 

43-18 

2-02 

43-0 

2-0 

64-19 

4-20 

54-0 

4-0 

21-68 

0-28 

21-6 

7 

46-01 

1-83 

45-0 

2-0 

56-89 

2-70 

57  0 

3-0 

22-54 

0-86 

22-0 

R 

46-99 

1-98 

47-0 

2-0 

6900 

2-11 

69  0 

2-0 

23-09 

0-55 

22-6 

9 

49-22 

2-23 

49-0 

20 

62-56 

3-56 

62-0 

30 

23-79 

0-70 

23-0 

10 

50-62 

1-30  i     60-5 

1 
1 

1-6 

66-31 

3-75 

66-0 

4-0 

24-08 

0-29 

23-5 

The  measurements  recorded  in  this  table  are  only  to  be  taken  as  standat 
comparison  in  the  case  of  boys  of  the  artisan  class,  dwelling  in  populous  to 
for  it  is  certain  that  the  rate  of  increase  in  height,  weight,  and  chest-^rUi  d 
greatly  in  town  and  country  boys,  and  in  boys  of  the  upper  and  lower  j 
strata.  Although  this  fact  is  established,  we  are,  as  yet,  without  the  t 
of  detailed  comparison  of  boys  of  different  classes  at  different  ages  under  ten  } 
but  after  that  age^  thanks  again  to  Dr.  Roberts,  we  are  enabled  to  oontiM 
growth  and  development  of  boys  and  men  of  the  artisan  class,  inhabitants  of  t> 
with  those  of  boys  and  men  of  the  moat  &voured  classes  of  English  so 
drawn  from  both  town  and  country  sources,  and  being  under  the  beet  ex 
conditions,  as  regards  nurture,  occupation,  temperature,  exercise,  and  su 
surroundings. 

The  table  dealing  with  the  artisan  class  may  be  accepted  as  a  stanA 
the  physique  of  the  English  labouring  population,  living  under  unsatisfi 
sanitary  conditions,  and  engaged  in  arduous  and  insalubrious  occupations; 
that  dealing  -with  the  most  favoured  classes  is  fairly  representative  of  tbi 
existing  type  of  our  English  race,  founded  as  it  is  on  measuremenie  taken  at 
Marlborough,  Wellington,  Clifton,  Radley.  and  other  public  sehoc^ ;  ti 
Universities ;  at  Sandhurst,  and  at  the  Medical  Schools.  The  resnlts  obtame 
of  great  significanca 
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TABLE 

SAetciiig  the  Avtrage  and  Mean  Seight  and  Weight,  and  the  Annua}  Rate  of  Inereaie  of  7,855  Boi/t 

and  Men,  between  the  Age»  of  10  and  30,  of  the  Artisan  Class — Toicn  Population, 


Affe 
test 

Height  vithoat  Shoes. 

Weight,  incladii^  Clothes— 9  lbs. 

ATong*. 

Oiowth. 

Mean. 

Growth, 

Average. 

Oroirth. 

Hoan. 

Growth. 

Inchea. 

ladiefl. 

Inches, 

Inches. 

Lbs. 

Lba, 

Lbs. 

Lbs. 

10 

50-52 



50-50 

— 

66-31 

— 

66-0 

— 

11 

61-52 

1-00 

61-50 

1-00 

69-46 

3-16 

70-0 

4-0 

12 

52-99 

1-47 

53-50 

1-50 

73-68 

4-22 

74-0 

4-0 

13 

55-93 

2-94 

65-50 

2-50 

78-27 

4-59 

78-0 

4-0 

14 

57-76 

1-83 

6800 

2-50 

84-61 

6-34 

84-0 

6-0 

15 

60-58 

2-82 

60-50 

2-50 

96-79 

12-18 

94-0 

100 

16 

62-93 

2-35 

63-00 

2-50 

108-7 

n-93 

106-0 

12-0 

17 

64-45 

1-62 

64-50 

1-50 

116-4 

7-66 

116-0 

10-0 

18 

65-47 

102 

66-50 

1-00 

123-3 

6-97 

122-0 

60 

19 

66-02 

0-66 

66-00 

0-50 

128-4 

5-08 

128-0 

6-0 

20 
21 
22 

66-31 

0-29 

66-25 

0-25 

130-6 

2-20 

132-0 

4-0 

66-60 

0-29 

66-50 

0-25 

135-4 

4-81 

136-0 

4-0 

^to30 

66-68 

0-08 

66-50 

— 

139-0 

3-58 

138-0 

2-0 

TABLE 
SitieiHg  the  Average  and  Mean  Height  and  Weight,  and  the  Annual  Sate  of  Increase  of  7,709  Boyt 
and  Men,  between  the  Ages  of  10  and  30  yean,  of  the  moat  favoured  (basset  of  tht  English 
JPopuUUion — Puilie  School  Boy$,  Naval  and  Military  Cadets,  Medical  and  University  Students. 


61rtbda7 

Height  withont  Shoes, 

Weight,  Inclniling  Clothes— 8  lbs. 

ATersge. 

Growth. 

DCeon. 

Growth. 
Inches. 

Avcrogo. 

Growth. 

Udan, 

Growth. 

Inches. 

Inches. 

Inches. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

10 

63-40 

— 

63-00 

— 

67-4 

— 

67-0 



11 

54-91 

1-51 

54-60 

1-60 

72-9 

5-50 

73-0 

60 

12 

66-97 

2-06 

56-50 

2-00 

80-3 

7-39 

80-0 

7-0 

13 

68-79 

1-82 

58-50 

200 

88-6 

8-27 

88-0 

8-0 

14 

61-11 

2-32 

61-00 

2-50 

99-2 

10-61 

98-0 

10-0 

15 

63-47 

2-36 

63-60 

2.50 

110-4 

11-21 

1100 

120 

16 

66-40 

2-93 

66-60 

3-00 

128-3 

17-92 

126-0 

16-0 

17 

67-84 

1-46 

68-00 

1-50 

Ul-0 

12-69 

1400" 

14-0 

18 

68-29 

0-43 

68-50 

0-50 

1460 

4-97 

146-0 

6-0 

19 

68-72 

0-43 

68-76 

0-25 

148-3 

2-20 

148-0 

20 

20 

69-13 

0-41 

69-00 

0-26 

162-0 

3-87 

150-0 

20 

21 

69-16 

0-03 

— 



152-3 

0-27 

152-0 

2-0 

22 

68-93 

— 

— 

— 

154-7 

2-44 





23 

68-53 

— 

-^ 



151-7 







24 

68-95 







149-2 







25  to  30 

69-06 

— 

69-00 

— 

155-2 

0-42 

151-0 

2-0 

On  comparing  these  two  tables,  it  is  at  once  obvious  that  during  the  whole 
of  the  period  which  they  both  cover — that  is,  from  ten  to  thirty  years  of  age — 
^  most  &voured  class  has  a  mean  height  of  about  three  inches  greater  than  the 
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industrial  class.  The  difference  in  the  height  of  those  two  classes  shom 
tendency  to  diminish  at  the  earliest  age,  and  although  we  may  donbt  whetJ 
Dr.  Roberts  is  correct  in  thinking  that  if  the  observations  were  continued 
the  time  of  birth,  the  mean  heights  of  the  two  classes  would  be  found  to 
identical^  we  may  still  feel  tolerably  sure  that  they  would  gradually  approxim 
as  they  approached  that  event  The  inferior  stature  of  the  industrial  clae 
is  no  doubt  to  some  extent  an  inherited  characteristic ;  but  it  is  chiefly  doe 
the  continuous  operation  of  various  conditions  of  life,  which  retard  and  ar 
growth,  and  which  are  most  influential  when  growth  is  most  rapid.  Tliat 
height  difference  between  the  two  classes  is  to  some  extent  due  to  retarda-i 
of  growth  is  evidenced  by  the  fact  that  it  is  greatest  at  the  great  developm» 
period  when  the  more  highly  favoured  class  shoots  very  decidedly  ahead, 
that  afterwards  it  gradually  diminishes  as  the  less  favoured  class  creeps  throi 
the  phases  of  its  more  tardy  evolution.  The  mean  height  difference  betwi 
the  classes  is  greatest  at  sixteen  and  seventeen  years  of  age,  when  it  amoiu 
to  3'50  inches;  at  twenty  years  of  age  it  has  diminished  to  2*75  inches; 
twenty-five  to  thirty  years  of  age  to  2  50  inches.  And  the  same  truth 
enforced  by  a  reference  to  the  time  of  commencement  of  the  maximum  growl 
period,  which  in  boys  belonging  to  the  non-labouring  classes  &lls  iu  the  twelf 
year,  but  in  boys  belonging  to  the  labouring  classes  is  delayed  until  the  thirteent 

As  regards  weight,  the  table  exhibits  a  progressive  gain  on  the  part  of  t 
most  favoured  over  the  industrial  class,  both  absolutely  and  in  relation  to  heigl 
throughout  the  whole  of  the  period  of  life  which  is  passed  under  review.  A 
it  is  not  diflicult  to  understand  how  abundant  nourishment  and  moderate  ex 
dse  should  conduce  to  an  accumulation  of  tissue  that  is  impossible  under  scu 
feeding  and  wearing  toil.  At  ten  years  of  age,  boys  of  the  most  favoured  cl 
exceed  those  of  the  industrial  class  by  one  pound  in  weight ;  at  twelve,  tl 
have  increased  their  advantage  to  four  pounds;  at  thirteen,  when  early  devei 
ment  on  the  one  hand  and  retarded  development  and  premature  labour  on  ' 
other  have  intervened  to  increase  the  disparity,  the  most  favoured  are  ten  poui 
ahead  of  the  industiial  boya  At  twenty  years  of  age,  well-to-do  English  yon 
have  a  mean  weight  of  eighteen  poimds  greater  than  that  of  young  handicra 
men  li^'ing  in  large  towns.  In  chest-girth  the  most  favoured  class  shows  a  so 
riority  over  the  industrial,  which  is  progressively  increased  until  nearly  adult  lift 

Another  of  Dr.  Roberts'  tables  gives  fuller  information,  derived  from  van 
sources,  as  to  the  heights  and  weights  of  5^,447  English  boys  and  men  of  vari 
occupations ;  and  shows  also  the  heights  and  weights  of  idiots  and  imbeciles 
English  public  institutions ;  and  of  4,630  bojs  and  young  men  of  Ameri< 
parentage,  residing  in  the  neighbourhood  of  Boston.  Without  rejiroducing  this  v 
voluminous  table,  wo  may  state  generally  that  it  makes  evident  that  child 
and  youths  of  the  professional  classes  living  in  the  country  exceed  those  of 
same  classes  living  in  towns  by  about  an  inch  in  height  at  all  ages  from  10  to 
and  in  on  amount  varying  progressively  from  one  to  seven  pounds  in  weight 
all  ages  between  10  and  20 ;  that  the  sons  of  soldiers,  jwlicemen,  messengers,  J 
ail   at  the  ages  compared  from  one  to  four  inches  less  in  stature,  and  from  h 
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to  thirteen  pounds  leas  in  weight,  than  those  of  the  {irofesBionoJ  cUases ;  that  the 
ciliorteet  and  Uiinncst  u£  our  whole  youthful  popututioii  iiru  the  otDipriiig  of 
«u-tifiaas  ami  factory  operatives ;  that  idiots  and  imijccilcs  have  a  mean  hoigbt  of 
■ji  inch  [ess,  even  than  boys  of  tlto  artisan  class,  at  all  ages  compared  ;  and  that 
.AxtMnican  buys  and  yoaths  coircspoud  pretty  closely  iu  height  and  weight  at  all 
aigCB  with  English  Ivoys  and  youths  of  the  aaiao  class. 

The  physical  jiroportions  of  girls  and  women  have,  unfortunately,  betru  very 
iutjierfectly  studied  in  this  country,  but  from  America  Dr.  Itoberts  has  obtained 
materi&l  for  constructing  a  table  showing  the  height  and  wt- ight  of  nearly  eleven 
tiiousand  girls  between  the  ages  of  five  and  nineteen  living  in  the  city  and  neigh- 
bourhood of  Boston,  these  statistics  having  been  collected  by  Dr.  Bowditch.  The 
tAblcn,  of  which  we  furuiali  a  suuiDiary,  include  all  classes  of  llie  eoumiutiity.  and 
tlicxefore  do  not  correspond  with  any  of  tlic  classes  of  males  given  in  DngLisli  tables; 
but  it  fully  illuxtrates  tike  truth  tliat  the  height  of  woman  is  less  than  that  of  uian 
for  three  causes — firstly,  because  she  is  boi-n  a  little  smaller ;  secondly,  because 
her  annual  rate  of  growth  after  the  age  of  fourteen  is  leas ;  andf  thirdly,  because  her 
j^rowtJi  teriuinatcs  about  two  yeai-a  earlier  ttian  thst  of  man.  It  is  on  the  last 
cause  above  all  that  the  ditTerenoe  in  height  depends;  for  whiln  at  the  age  of 
thirteen  girls  are  a  little  taller  than  Iwys,  at  the  period  of  full  dewlopment  women 
an  on  an  average  nearly  four  inches  shorter  than  meiL 
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Ik  maat  be  evident  enough  that  we  are  yet  in  need  of  vast  labour  in  the  collection 

***  statistics,  and  in  arranging  them  and  genwalisin;,'  from  them,  Iwfore  wc  oin 

^'»lain  satisfactory  standards  for  ufw  in  school-work.     And  wliat  we  particulai-ly 

'^^rd  uru  a  aeries  of  obscr^'utious  carried  on  for  a  number  of  years  on  the  same 

^hiidreii.     Olweivers  hitherto  have  been  content  to  mcnaure  once  large  nunibera  of 

*^iiUilrm  ut  given  ages  iu  scltoolfi,  factories,  and  public  institutions,  and  then  to 
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strike  Uie  average  and  mean  for  each  age ;  but,  as  Dr.  Percy  Boulion  has  pc 
out,  we  cannot  thus  leam  to  distinguish  healthy  growth  from  growth  that  hai 
interfered  with  by  disease,  nor  can  we  hope  to  solve  some  other  problems  tht 
intimately  connected  with  education.  Br.  Boultou  has  himself  made  a  most  inl 
ing  contribution  to  the  subject  of  the  physical  development  of  children,  found 
personal  observations  carried  on  for  ten  years  on  the  same  children,  who  we 
healthy,  the  ofispring  of  well-to-do  parents,  well  fed,  housed,  and  clothed, 
value  of  the  conclusions  at  which  he  has  arrived  cannot  be  exactly  determined, 
has  not  published  the  tables  from  which  tiiey  are  deduced,  nor  stated  Hie  nam 
children  whom  he  has  from  time  to  time  measured  and  weighed ;  but  all  thai  < 
s^  is  that  if  that  number  has  been  large  his  conclusions  are  of  the  h. 
importance,  and  if  it  has  been  small  t^ey  are  still  worthy  of  attention. 

Dr.  Boulton  says,  "I  find  that  average  English  children  brought  up 
favourable  circumstances  grow  from  two  to  Uiree  inches  a  yean  A  growth  a 
than  two  inches  or  over  three  should  excite  apprehension.  The  former  ^ 
indicate  arrested  development.  The  rate  of  growth  should  be  r^ular,  and  bei 
prognosticates  future  good  stature,  because  the  healthy  child  that  grows  two  im 
year  passes  five  feet  at  about  fifteen,  which  indicates  a  short  stature  («.«.,  if  a 
about  five  feet  six  inches,  if  a  female  about  five  feet  one  inch).  !nie  healthy 
growing  two  and  a  half  inches  in  a  year  is  three  feet  two  inches  at  three  yean 
passes  five  feet  at  thirteen  to  foiu*teen  years.  Such  a  child  will  be  a  medium 
adult  (i.e.,  if  a  male  about  five  feet  eight;  female,  about  five  feet  three  inches), 
quick-growing,  healthy  child  that  accomplishes  three  indies  in  a  year  passes  fiv 
at  ten  or  eleven,  and  eventually  makes  a  tall  adult  (t.0.,  if  a  male  five  fee 
inches;  fenude,  about  five  feet  five  inches).  Of  course  one  meets  with 
variations,  but  these  variations  are,  I  believe,  always  abnormal  Some  chi 
seem  to  do  Uieir  growing  by  fits  and  starts,  the  common  diseases  of  children  a 
ing  for  a  time  their  progress,  and  the  loss  thus  sustained  being  afterwards  ma 
by  a  supreme  efibrt  Such  growth  is  unnatural  and  often  very  detrim 
I  believe,  then,  that  every  healthy  child  has  its  own  r^^lar  rate  of  gnn 
two,  two  and  a  half,  or  three  inches  in  a  year,  from  which  it  has  no  rij 
vary  more  than  a  quarter  of  an  inch  in  a  year. 

"  Next  as  to  weight  for  height.  Whether  a  child  grows  two,  two  and  a  hi 
three  inches  in  a  year,  weight  for  height  should  be  in  each  case  identically  the 
and  all  healthy  children  should  grow  broad  in  proportion  to  their  height.  Be 
three  and  four  feet  the  increase  in  weight  should,  I  find,  be  two  pounds  per 
and  between  four  and  five  feet  two  and  a  half  pounds  jier  inch. 


Ft. 

la. 

StiL 

LlM 

3 

0 

..    2 

8 

3 

1 

..    2 

10 

3 

3 

..    2 

12 

3 

4 

..     3 

2 

3 

6 

..     3 

4 

» 

6 

..     3 

6 

3 

7 

..     3 

8 

3 

8 

..    3 

10 

TABLE. 

Ft. 

In. 

Stv. 

Lba. 

3 

9      . 

.     3 

12 

3 

10     . 

0 

3 

11     . 

2 

0     . 

4 

1     . 

6* 

2     . 

9 

3     . 

111 

4     . 

'.    6 

0 

Ft.     In. 

6 

6 

7 

8 

9 

10 

11 

12 


St*.     ] 
6 

5 


SRAIiraJtO  WTH.  283 

''Some  children  exceed  these  weights  that  are  by  no  means  giants,  and  really 
liealthy,  well-nooriihed  children  of  healthy  parents  and  in  favourable  sarroundin^ 
^geaetully  attain  these  aTerages.  Bnt  what  of  children  that  fall  below  the  standard  t 
2  find  there  is  a  seven-pound  mai^n  of  safety,  and  that  children  felling  more  than 
seven  pounds  below  this  standard  are  devoid  of  reserve  of  stamina  on  which  to  draw, 
and  consequently  succumb  quickly  to  many  constitutional  diseases.  This,  therefore, 
may  be  called  the  pTeventiv&-medicine  margin  beyond  which  lies  the  dangerous  land 
of  Cachexia." 

Dr.    Boulton   differentiates  three   different  rates   of  growth   in   children,  bnt 

he  does  not  indicate  what  determines  a  particular  rate  of  growth  in  any  particular 

child.     No  doubt  he  would  say  inherited  tendencies,  but  inherited  tendencies  may 

for  t^iis  purpose  be  roughly  summed  up  in  temperaments,  and  these,  betokened  to 

some  extent  by  the  colour  of  the  hair  and  eyes,  with  the  nationality  would,    if 

carefully  noted  in  a  number  of  cases,  enable  us  to  form  a  judgment  as  to  what  rate 

of  growth  and  ultimate  stature  to  expect     We  should  expect  a  sanguine  child  with 

nd  hair  and  blue  eyes,  lai^  bloodvessels  and  active  muscles,  of  Scotch  origin,  to 

attain  a  greater  height  than  a  nervous  child  with  black  hair,  brown  eyes,  small 

Inof  fnune-work  and  feeble  muscles,  of  French  extraction. 

Brain-growth. 

It  is  the  supreme  centre  of  the  nervotis  system,  the  brain,  that  is  the  true  field 

■od  ultimate  aim  of  all  educational  operations.    Enclosed  in  its  bony  case  and  mem- 

Innes,  it  cannot  be  immediately  obser\-ed  nor  influenced,   but,  linked,  as  it  is, 

wnbly  by  sentient  and  motor  fibres  with  every  part  of  the  organism,  and  irrigated, 

u  it  18,  in  all  its  interstices  by  currents  of  blood,  it  can  be  indirectly  modified  in 

*vut  variety  of  ways,  and  all  educational  processes  have  for  their  object  the  securing 

"f  certain  modifications  in  its  functions  or  structure.     The  limits  of  the  power  of 

location  to  modify  thcf  functions  and  structure  of  the  brain  are  prescribed  by  the 

'^^  of  inheritance  on  the  one  hand,  and  by  those  of  variation  on  the  other.    Offspring 

''■emble  their  jnrents  down  to  minute  peculiarities,  and  go  through  life  charged 

*ith  hereditary  tendencies  which  remain  potential,  until  the  appropriate  stimulation, 

^Uch  may  ooniiist  either  in  external  circumstances  or  internal  processes  of  growth, 

'^Uders  them  active.     But  offspring  also  exhibit  individual  variations,  or  new  de- 

I^tnres  in  function  and  structure,  which  arise  out  of  the  action  of  the  environment 

^  which  they  are  placed,  but  which  are  limited  as  to  extent  and  degree  by  hereditary 

^'*ftier&     Now,  the  influences  that  are  summed  up  in  education  may  be  used  to 

^oke  some  hereditary  qualities,  and  to  shut  out  from  others  those  stimuli  which 

***  essential  to  their  active  manifestation,  and  also  so  to  order  and  manipulate  the 

^^^Tironment  that  it  shall  favour  and  expedite  individual  variation  in  certain  definite 

**kd  desired  directions. 

Bat  although  thus  limited  in  its  power  over  the  brain,  education  can  still  exert 
^  potent  influence  over  Uiat  organ,  and  can  indeed  make  or  mar  it  It  can  affect, 
\  its  size ;  %  its  quality ;  3,  its  elaboration  of  structure ;  4,  its  balance  of  parts ;  5, 
^  fonctional  habits ;  and  6,  its  blood  supply. 


ast 
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most  important  consulerutioo  M  re 
rer.  When  Uie  weight  itt  Uuit  orffan  CatlK  WInw  a  cortuin  intnimiim  rtinHnn  ^^ 
may  («  Axed  at  112  <us.,  tbe  {lOsseKKion  by  Ua  owner  of  anytliiii^r  like  htimg^ 
intelligonce  is  impomlble  ;  while,  on  the  other  hand,  men  of  xreat  ability 
attaininvnta  have  bmitis  very  inuclt  above  the  iiveraf^  weight,  w)ik.4i  nmy  Ijo  tjUt< 
aa  49^  dza.  for  an  adult  niale  Etiropean.  Tlio  brain  of  Cu\iRr,  the  natumlt^ 
weighed  (\ih  02a. ;  that  of  Dr.  AbercromUe,  the  diatingtiiahed  phyKioiaa,  G3 
Unit  of  SchtUer.  63  ozb.  If  we  contrast  vritli  thest-  trrightji  the.  observations 
on  bi'aiii  weif;ht  in  a  iiuiuWr  of  idioU,  some  of  whom  havo  hud  braiiia  wdjfiung 
more  thaji  10  or  II  ozs.,  not  niucb  doubt  will  remain  «£  to  Uic  init»ortaiioc  of 
brain  as  a  criterion  of  powar.  TLe  avei-age  weiglit  of  tlu*  brain  in  cultiv«LtHl 
of  mankind  ver)'  much  exceeds  its  arprage  weight  in  less  civilised  raceia.  Thus,  (^ 
average  weight  vf  the  Urain  in  adult  male  Europeans  is  49^  o«a.,  while  tn  nvgnmam^ 
is  oidy  44-3  ozs.  And  evt-n  in  hiBhly'Otdii\':at(>d  i-acoa  in  appr(>ciablQ  atiginentA-^tQ 
in  the  aize  of  the  bmn  has  taken  placu  within  the  historic  period^  for  Broca  (chu4 
tliat  the  average  crajiial  cajRicity  of  IIT)  twelftli -century  skullo  of  PaiiKiaiu  w« 
1425'9d  cubic  centimetres,  whereas  the  avemgo  capacity  of  MS  modem  Pttriaiu» 
sk alls  was  l4tJl-&3  aibic  centimetres.  At  birth,  the  brain  of  tJie  infant  Iim  aV 
average  weight  of  13-87  ozb.,  and  fWmi  this  |>nint  it  nndcrgoes  a  progressive  iacnm^ 
in  weight  to  a  period  somewlierc  between  the  twentieth  and  fortieth  year.  Al* 
obBttn-fttions  (Jiow  Umt  tlie  greatest  ftvorojre  weight  of  the  male  bmin  is  in  Ui*^" 
middld  of  the  deceiuual  period  l>eiween  thirty  and  forty  years,  and  this  offroes 
fectly  with  what  we  know  of  the  continnwl  dwelopiuent  of  iutelligunce  " 
wholr  t.>f  this  period.  In  wumuii,  the  full  average  sixe  of  tho  brain  is  n 
the  preceding  decennium,  tietwopjn  twenty  and  thirty  years  of  age.  That  tdnca- 
tinn  Is  partly  instmuieiital  in  increasing  the  size  of  the  brain  in  Uie  indi\'idaal 
aiul  in  the  racf*  some  of  tlm  {tuna  aln?ady  quoted  strongly  ntggcst^  but  a 
number  of  other  facts  «!t«ihlishing  that  proiwsition  might  )>e  adduced.  Tbc  8cDtdi, 
who  have  long  been,  aa  a  nu»j,  bftler  educated  than  the  Knglisb,  have  an  average 
bmin  weight  of  60  ots.  against  an  average  JSngliifh  brain  of  47 '6.  Tli» 
late  Or.  Thumam  ascertained  that  tht*  average  bnun  weight  of  insanti  maica, 
belonging  to  the  more  oducatetl  middle  class  in  the  York  Retreat,  was  decidedl; 
above  that  of  paupers  who  died  in  county  lunatic  asylunia ;  and  Broca  has  abc 
that  the  dimensions  of  the  heads  of  a  number  of  students  in  the  Rcoh)  de  M^docrar 
were  distinctly  greater  than  those  of  a  number  of  Ber\iints  of  the  large  hoaptUJ  0*^"*:^^ 
the  Bicetre.  I^  Bon  has  given  a  taUc  showing  the  prevailing  circnnifertmtial  hr 
meaaurt'mciiits  (which  ranged  from  02  to  62*^  centimetres)  in  individuals  In 
to  different  aoctal  dasseii  at  present  living  in  Faris,  and  who,  from  the  diflcrtmoss 
their  modes  of  life,  an>  accuBtomcd  to  exorcise  their  int<>liigeiice  in  different  degr 
Tl>e  measurements  show  a  distinrt  decrease  in  tli«  urder  of  his  four  plaatiw,  w) 
he  designates — I,  Savants  et  lettr^s  ;  'i,  Bourgeois  Parisiens ;  3,  NobLes  d'andc 
families ;  4,  DomestiquHs  Parisiena.  All  siudenla  of  ocrr)>ral  development 
eoocur  in  belie\'ihg  that  the  enforced  use  and  rxerdee  of  thn  brain,  at  t)w  tin 
when  lt)§  natural  growth  in  going  on,  will  acceirrati'  and  prolong  that  growth  in 
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tknii^groirth  than  tiiejr  would  otherwise  have  inherited.  The  difficultieB  and 
cliiifpBn  atteodiog  pArtontioa  in  women  of  civilised  hums,  as  contrasted  with  those 
ol  Mvage  tribes,  aie  almost  certainly  dependent  on  the  increased  size  of  the  foetal 
laead,  which  is  at  once  the  oonaequenoe  and  the  guarantee  <^  civilisation.  A  laif;e 
.series  of  measurements  of  the  heads  of  infants,  children,  and  youths  would  be  an 
iitvaluable  contribution  to  biol(^[ical  science,  and  would  probably  throw  much  light 
cm  different  methods  of  education. 

QwUUy. — Brains  vary  as  much  in  quality  as  tbey  do  in  size,  and  range  £rom 
-what  might  be  called  tlie  24-carat  braiu  of  the  man  of  genius  down  to  the  10-carat 
train  (^  the  dull  country  bumpkin.     Their  variations  iu  quality,  which  depend,  no 
cjoobt,  on  slight  differences  in  chemica]  composition  of  the  nerve  substance,  cannot 
lie  tccurately  assayed  either  during  life  or  after  death ;  they  can  only  be  roughly 
inferred  from  outward  appearances,  and  from  valuations  in  the  rate  of  nerve  action. 
Ihe  rate  at  which  a  nei'vous  impulse  travels  along  a  uer\'e  to  a  muscle  can  be 
Aoenrately  measured,  and  this  has  been  found  to  vaiy  much  in  different  ""'"mis, 
Xa  a  ing,  such  an  impulse  travels  at  the  rate  of  28  metres  per  second,  and  in 
« man  at  the  rate  of  33  metres  per  second.     And  in  different  individual  men,  the 
ntfl  of  nerve  conduction  varies  slightly.     But   it   is   in   more   complex   nervous 
optntiona   that    the  influence  of  quality  of  nerve  matter  in  determining  rat«  of 
action  becomes  more  nuuoifest     Thus,  as  r^|;ard8  aensory  impreaaioiu)  and  voluntary 
actions  founded   upon   them,  the  observations  of    astronomers    show    that  of    a 
number  of  persons  intently  watching  for  tlie  transit  of  a  star  acitNis  the  meridian 
anu  wUl  record  the  event  a  third  or  even  half  a  second  earlier  than  others,  the 
<iifiaeiice  between  individuals  in  this  respitct  being  knowii  as  the  personal  equation. 
X  Hirsh   has   shown   that   there   are    differences   iu   the    rapidity   with    which 
ifflpresaions  are  transmitted  through  the  nerves  of  sight,  hearing,  and  touch,  and 
coouDon  observation  affords  abundant  illustrations  of  different  rates  of  action  in 
'lATe  centres  connected  witli  mental  processes.     If  a  man,  when  out  walkinjz,  asks 
^  Way,  and  receives  some  rather  complicated  directions  as  to  the  route  to  be  taken,  he 
^  frequently  repeat  these  directions  aloud  once  or  twice  before  he  fully  compii'heiids 
^aem.     llie  words  have  been  instantaneously  receive<l  and  appropriated  so  as  to  be 
^Pable  of  reproduction,  but  the  interpretation  of    them  takes  appreciable  time. 
''*>&  lower  process  has  been  rapid,  the  higher  has  ]>een  more  deliberately  performed, 
''^^d  common   observation   also   affords   abundant   illustration   of    different   i-ates 
^  rapidity  of  mental  processes  in  different  persons,  and  tliiis  guides  to  a  rough 
*'*4mate  of  the  quality  of  brain  matter.     One  man  is  spoken  of  as  quick-witted, 
^*Uither  as  slow  of  thought     One  is  said  to  be  vivacious,  another  lethargic ;  and 
*^  scientific  jmrposes  differences  of  this  kind  are  summoned  up  in  temperaments,  in 
^hich  rapidity  of  mental  action  and  quality  of  brain  substance  are  indicated  by 
^rtain  outward  characteristics.      From   the  nervous  to    the    lymphatic   tempera- 
ment, through  the  sanguine  and  bilious  and  Intermediate  temperaments,  conpounded 
^f  these,  there  is  a  gradual  diminution  in  the  rate  of  nerve  action,  and  in  the 
^tieness  of   quality   of    nerve   substance.     This   is,  it  must   be   admitted,  but   a 
^*T«le  classification,  but  practically  it  does  serve  to  convey  sonic  idea  of  the  sort  of 
''^actiona  that  may  be  expected  from  the  brains  of  persons  of  different  outward 
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appearanoea      The  inTariable    tendency  of   education    is  towards    the    nave yog 

temperament,  and  such  a  change  in  the  quality  of  brain  as  shall  quicken  its  acti^^BOQ. 
The  exercise  which  it  involves  modifies  the  nutrition  of  the  nerve  sobstanoe         in 
such  a  way  as  to  make  it  more  rapidly  req>onsive  to  stimnlL     All  civilised  nati^^ma 
(independently    of     i-acial    characteiistics)    are    nervous    when    oompared     n     —itl, 
barbarous  ones,  -  and   educated   persons   are   nervous  when   compared  with  tl^^Bo^ 
who  have  had  no   artificial  cultivation.     But   the   modification   in   nerve  t^s^^aa^ 
induced   by  education,    may  go   too   iax,  and  then  we   have   instability  of  n^ssrre 
substance  and   the  liabihty  to   nervous    disease.      Suicide  always  advances,  pe=aan 
pa$9Uf  with  education,  and  so  do  those  nervous  diseases  that  ara  dependent,  no^fc.  oo 
general  degeneration,  but  on  an  inherent  vice  in  the  nerve  tissue. 

Slaboration  of  Structure. — The   grey   matter   of   the   brain  which    forms      Hu 
coating  of  the  convolutions  varies  in  thickness  in  different  r^ona,  being  thicker  q 
the  anterior  than  in  the  posterior  part  of  the  brain,  and  it  has  eveiywhere  a  laminated 
structure  which  is  visible  to  the  naked  eye,  but  which  becomes  very  apparent  whm 
the  microscope  is  employed.     It  is  then  seen  that  it  consists  of  five  or  six  laycn^ 
according  to  t^e  situation  in  which  it  may  be  examined,  of  ganglion  cells  of  varionff 
sizes,  spherical  or  oval,  with  an  uninterrupted  outline,  or  pyramidal,  or  stellit^ 
and  giving  off  one,  two,  or  many  processes  or  arms  which  unite  with  similar  prooeiae^ 
from  other  cells,  are  continuous  with  nerve  fibres,  or  enter  into  networka     Bended 
the  cells  there  are  seen  in  the  grey  matter  innumerable  nerve  fibres,  derived  from  th^ 
white  central  stem  of  the  biaiu  and  grey  matter,  or  traversing  it  honzontally 
obliquely  from  \>axt  to  part,  and  forming  an  inextricable  network ;  and  besidtt       ' 
these  fibres  there  are  seen  a  granular  matrix  or  neuroglia,  in  which  all  the  other 
structures  are  imbedded,  and  minute  blood-vessels.     But  the  structure  of  tlie  brain      -^ 
is  not  always  what  lias  just  been  described,  for  at  the  period  of  birth  all  its  cells    -^^ 
are  of  the  spheiical  and  unbranched  description,  and  it  is  only  as  life  goes  on  that    ■^' 
these  little  cells  enlai^,  bud,  and  put  forth  arms  which  join  hands,  as  it  were,  with    ^^ 
arms  from  other  cells.     The  brain  structure,  at  first  simple,  becomes  gradually  mon^^^ 
complex  and  elaborate,  and  with  the  new  communications  established  between  cells^^  ' 
and  groups  of  ceUs  come  of  course  new  possibilities  of  combined  action.     In  the  infimt^''^ 
it  is  clearly  owing  to  the  impulse   of  impressions  from  without  that   the  snaJH.^^ 
uniform  cells   bestir   themselves  and   extend   their   connections,  and  there  is  nca^-'^ 
i-eason  to  suppose  that  there  is  a  change  in  the  method  of  evolution  at  any  subsequenr.^:^' 
period  of  growth.     Evolution  consists  iu  the  ju-ogressive  integration  of  structure  arn^-*"-" 
function,  and  the  passage  from  the  simple  to  the  complex,  the  genei'al  to  the  spedaK-^* 
Even  in  the  full-grown  brain  small  round  cells  of  tlie  embryonic  ty|je  are  stilC'^'- 
abundant,  and  8u<^st  the  possibility  of  fui'tlior  educational  development.     Of  tli>.M-* 
superficial  area  of  oveiy  brain  there  is  only  a  certain  pi*oportion  that  is  undeg^  *' 
cultivation,     Education   is  directed  not  only  towanls   secuiing  the   beet  posstbl  f  ^^' 
returns   from   the   districts   tliat   have  been   brought  under   culti>'ation,  but  als^^*'^ 
towardH   encroaching  on   the  waste   teiritorics,  and   compelling   them  to  Iwoom^c-J* 
fruitful  of  thought.     But  th(i  wasto  territories  can  only  be  approached  from  th< 
that  itrt^  alntatly  tilltHl.     txlucition  must  cat  in  upon  their  margins,  and  this  it  pi 
U-iIily  docs  by  putting  forth  new  branches  from  already  cultivated  cells.     Eilucatio^  ^ 


STRUCTURE    OP    BRAIN. 


■•Aomteiitably  ekborateR  the  stntctiiro  of  tho  brain,  and  ouonuoiuly  multiplies  cell 
•^^oimettiaas.  Aiid  Uio  probability  ia  that  it  also  leads  to  a  miilttpiication  oE  cells, 
"C>z>  |J]i<  c^'ils  of  large  biuius  are  uot  themselves  larger  than  those  of  miall  hraiiut, 
^x>4l  the  {greater  size  of  the  foniier  thei-efore  implivH  that  they  contain  a  much 
Wrger  number  of  oeUs,  and  that  the  power  of  multiplication  is  tborcfure  posbesscd 
^y  the  nerve  cells,  at  least  at  Bionm  stoge  of  their  existence.  In  old  age  the  culi» 
^Kraite  and  break  off  frooi  their  comioctionti,  and  the  grey  matter  au  a  vhole 
Vtecoues  shallower. 

Baiancc  of  Partd. — The  brain,  it  is  now  well  known,  i»  not  a  aimplc  oi^an  alwayH 

acting  as  a  whole,  but  a  oongeries  of  organic,  bound  up  togethei-  and  ititiniatoly  united, 

und  yet  capable  of  more  oe  leas  independent  actioiL.    The  anrface  of  the  brain  presents 

&  series  of  elevations  and  depreesions  which  are  technically  called  g^nri  and  buIcl 

The  gyri,  or  coavolutious,  were  at  one  time  ttelieved  lo  bo  irrugular  foldings  like  the 

tvists  of  the  smull  intestine  in  tho  abdomen,  de«igncJ  to  give  an  increased  surface 

of  grey  matter  and  facilitattt  [lacking,  but  not  carried  out  on  any  general  plan.     It 

has  now  been  ascertained,  however,  chat  these  convolutions  are  invariably  atranged 

aooording  to  a  very  definite  plan,  at  least  as  regards  tltvir  gcucrul  features,  certain 

uunor  det&ilB  being  left  subject  to  ooastaiit  variation,     in  ever^'  human  brain  there 

ftrc  always  present  certain  great  divisions  and  con\'olutions,  just  as  in  everj'  human 

fikcs  there  are  invariably  present  two  eyes,  a  nose,  and  a  mouth.     But  in  every 

hmnaa  brain  there  are  individual  peculiarititsi,  special  dlvct-silies  in  tlie  contours 

&tul  dimensions  of  tlie  0011%  olutions,  and  in  the  number  ami  arnutgcmcnt  of  tlic 

*B00iHlary  gyri,  just  as  in  every  human  face  there  are  Linlividuul  peculiarities  in  the 

*Ue  and  form  of  its  seveitj  features  and  in  tho  number  and  urningeuient  of  itd  lines 

^  expreasion.     The  human  bnun  can  be  divided  into  live  tobes  or  main  divisions, 

*U)d  each  of  these  can  be  subdivided  into  sevtiral  distinct  convolutions.     A  high 

''^^l^ree  of  inteUigeoce  is  always  associated  with  gi-eat  couvolutional  complexity.     In 

'■tttny  of  the  lower  animals,  for  instance  amongst  tho  rodents,  there  are  no  convolu- 

^H>iis,  tlie  surface  of  tlio  hemispheres  being  smooth.     In  camiToions  and  ruiciimuit 

''^Lliuals  Uie  brain  is  convoluted,  but  its  convolutions  aru  few  and  Rimpic,  and  are 

arranged  in  definite  lobes  as  in  the  himian  brain,  but  lie  in  tiers.     In  the  bi-aiu 

the  spider  monkey,  a  division  into  lobes  and  a  foiviihadowing  j£  con\'oluttoual 

^■*TiUJgeineut  on  the  human  phm  may  be  ree<^nised.    But  in  the  anthropoid  apes,  as 

5**^  cffnng  and  chimpanzee^  the  method  of  arrangement  cloecly  approaches  that  stji-ii 

^**   the  human  brain.     A^  tl>*^  sixth  montli  of  uterine  life  tlie  bi-aiu  of  the  human 

**«Htti  is  smooth  and  without  oonvolutions,  but  at  birth  the  development  of  tlie 

«**'ancipal  convolutions  is  complete,  many  secondaiy  oneu,  however,  being  still  want- 

r*^^     These  secondary   convolution!!  arc  formed  during  childhood  and  )'outli,  but 

**Ow  late  their  development  may  go  on  we  are  as  yet  unable  to  say.     The  olwer^-a- 

^«^s  of  Gmtiolct  and  Marsbidl  have  mode  it  clear  that  in  women  of  the  Bush  race 

***«  anangament  of  the  convolutions  is  less  complicated  than  in  tho  average  Euro- 

5*^nm  brain — the  greater  simplicity  being  due  to  the  imucitv  of  the  secondary  aiul 

**»tiBry  S>Ti,  and  to  the  less  tortuous  disjKj«ition  of  Uie  convolutions  genemlly.     All 

***U  hitherto  collected  go  to  show  that  men  of  high  intellectual  capacity  have  |>os- 

volutions  of  which  were  complex  in  arrangement  from 
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increued  development  of  secondary  gj-ri  and  the  greoler  tortuosi^  of  tbe  corn 
lutions,  and   that  idiubi  and  wcak-miiidrd  pei-sons  have  brain*  that  at*  not  rich  It 
accondai-y  j^i  and  thftt  are  arrangpd  in  a  way  more  or  tpm  apptY)aching  a  firtng  ^-»  ij 
type. 

But  the  convolution  is  not  the  ultimate  sta^e  in  the  analysis  of  bram-stracton  < 
function.  That  the  convolutions  differ  fix)n>  each  other  in  function  has  long  been 
Ueved,  and  that  difiereni  parts  of  the  aame  convolution  may  have  different  fnnctiot 
activities  nuiy  now  he  regarded  ait  an  established  fact  llio  eic|»eriin«ntH  of  Vriti-K"— -fc 
and  Hitztg,  and  of  Perrier,  on  the  bmns  of  rabbits,  dogs,  catft,  monkeys,  aad  many  ctlwBaSBar 
animnia,  have  put  it  1>cyond  qui.'stion  tlmt  the  stimulatioki  of  certain  portions  of  th*>>^^w 
surface  of  tlie  braiu  with  weak  cuiTeuts  of  electricity  excites  definite  moveuH-nt* 
certain  limited  jMirts  of  the  Iwly.  In  each  case  the  animal  experimented  on  wi 
rendorei:!  deeply  inMensible  by  chloi-oforra  or  ether;  its  skull  and  the  mf^ibr 
covering  the  braiu  were  then  removed,  and  to  the  surface  of  the  brain  thua  ex| 
the  p|ectm«leB  were  applied  with  this  result — that  wlien  they  touched  certain  dcrtea^v- 
minate  8i>ots  certain  inovfrncnta  invariably  followed.  They  were  applied  to  one  ipo--  •<, 
and  the  animal  wag<^  its  car,  to  another  and  it  turned  its  head,  to  another  and  -=^t 
stretched  it»  fore-piiw.  Uf  another  and  it  bent  its  hindd^.  The  same  movements  i^K  i- 
variably  followed  the  ittimnlation  of  the  same  9[iot ;  and  spots,  the  stimulation  of  whic^si 
cause  entiri^ly  ditTeivnt  movements,  Ue  close  together.  By  means  of  experiments  -^taf 
lliis  kind  a  large  portion  of  the  fore  and  middle  brain  in  the  animahi  iiipiiiiiniil^  d 
upon  has  be^-n  mapiwd  out  into  a  numb*»r  of  precisely  limited  areas,  or  centres,  t^fcw 
excitation  of  which  is  followed  by  definite  and  predictable  movements,  the  ext^i^t 
and  duration  of  which  are  always  propt>rtioiiatc  to  the  inlen>ity  and  len(C~*l' 
of  application  of  the  electric  ntimulus.  And  in  all  animaht  these  centres  t^mJt 
arranged  in  the  same  order  on  the  surface  of  the  brain,  and  in  the  same  ^ 
con-iHiMudin;*  con\'olutlons.    Complete  con-oliomtion  of  the  view  tliat  they  are  res-TSUy 

centres  cnntmlHnK  the  moveroenta  which  th^ir  electric  stimulation  induces  has  U j«i 

supplied  by  ouotlier  series  of  expi-rimenta,  in  which  the  removal  of  these  cvntm  by 
knife  and  cautery  has  been  followed  by  paralysis  of  the  particular  muscle,  or  gri^^^>P 
of  muscles,  iuvolve<l  in  these  movements ;  but  by  thiJt  method  of  exj"  i '  *  ^'  ■^^ilif 

di-Htnictiun  of  ])ortions  of  the  hi-miBplierical  cortex,  together  with  tin  \     ■■tt-    ^^nn 

of  many  combined  movementa,  a  great  ad^iinre  has  lieen  made  in  our  knowled^ui-^  "■ 
the   localisation  of   the  functions   of  tJie    brain.      Thua,    when    removal    of   ^^^^ 
convolution  celled  the  angular,  the  stimidntion  of  wliich  lind«cnused  movements  -       *" 
the  f-yel'ftns  was  followed  by  blindnew  of  the  opposite  eye,  a  i-esult  that  did  ir^r^^"* 
follow  on  removal  of  any  other  portion  of  the  grey  matter  of  (he  b-mispheiv,         *'*'' 
conclusion  seemed  irresistible  that  here  wa.?  the  centra  of  vision.     By  experiuH. '  •■<* 
of    thin    kind,    centres  for  hearing,    tnuch,    taste,    smell,    and  organic   sensatia^"*^ 
like  huii^T  and  thirst,  tliat  are  more  especially  conm«ted  with  visceral  CdndltJ^^^** 
have  been  delerrain-jd.      Some  of  these,  iKrrlmps,  ivqnire  limitation ;   but  all      '^™' 
cvidfnci*  thot   has  ycl   been  ncauimlatcd    confirms   the  justice   of    tJie   origL^*"' 
1opalL>«tion  of  the  sensor;,  centres. 

Experiments  such  as  we  have  been  iiilu<ling  to  cannot  l>e  performed  upon  m^*' 
and  it  would  be  rash  to  infer  that  there  was  in  bis  brain  a  coastmctiaD  *A" 


difieresLces  never  create  any  difficulty  in  determining  the  parts  oi  1^ 
ooui  that  correspond  with  those   in  the  brain  of  the  moi^ey.      And 

of  man  is   perpetually  being   sobjocted    to  experiment  by  that  anfa- 

difaao.  Tumours  grow  in  its  sabstanoe,  patches  (rf  inflammation 
its  sai&o^  clots  of  blood  are  formed  in  many  r^cms,  d^enerations 
I  strands,  and  an  observation  of  local  lesions  of  these  kinds,  and  a 
them  with  the  symptoms  exhibited  during  life,  may  conduct  to  trust- 
ndiuions  as  to  the  functions  oS  the  parts  affected  by  morbid  change.  The 
ta  of  disease  are  not  so  precise  as  those  of  the  physiologist,  and  cannot, 
i  varied  at  pleasure ;  bat  still  they  are  eminently  instructive,  and  promise 
tter  ci  cerebral  localisation  to  clear  up  the  dense  obscurities  of  the  past 
find  that  a  small  tumour,  or  blood  clot,  in  the  human  brain,  in  a  situation 
ling  exactly  with  the  centre  for  the  movement  of  the  1^  in  the  monkey, 
ralysis  of  the  1^,  opposite  to  the  lesion,  and  when  we  find  that  in- 
f  irritation  in  the  same  centre  causes  disorderly  movements,  also  in  tiie 
ig,  we  are  entitled  to  conclude  that  the  It^  centre  in  the  human  brain  is 
^responding  to  tliat  which  it  occupies  in  the  monkey  brain.  And  when 
kind  of  evidence  is  obtained  with  reference  to  several  centres,  we  are 
I  conclude  tiiat  the  centres  in  the  human  brain  are  arranged  in  the  same 
1  the  monkey  brain,  and  that  in  so  far  as  their  functions  are  identical  the 
phyaiologicaJly  homologous.  Additions  are  now  being  made  daily,  by 
>  observation  of  the  experiments  of  diseases,  to  our  store  of  &cts  bearing  on 
ation  of  function  in  the  human  brain,  and  we  are  already  in  a  position  to 
ith  some  confidence  the  great  motor  and  sensory  centres.  There  are  parts 
aaa  brain,  superadded  to  the  monkey  brain,  which  are  neither  sensory  nor 
1  about  the  functions  of  which  we  can  only  speculate ;  and  even  those 
'hidi  corre^)ondence  can  be  traced  are  larger  and  infinitely  more  highly 
I  the  human  than  in  the  monkey  brain ;  but  still  as  regards  difierentia- 
anctioxis  that  are  peculiarly  human,  we  are  not  without  important  in- 

ezperimentally  supplied. 

all  the  centres  that  exist  in  the  human  brun  may  hiivo  their  development 
(T  advanced  by  the  education  that  is  applied  to  them.  They  must  have 
n  and  exercise,  or  tliey  will  not  become  functionally  active,  and  each 
st  have  its  own  special  kind  of  stimulation. 

iono/  HabUt. — The  currents  of  nerve  force  in  the  brain  travel  upwards 
iwards  and  to  and  fro^  and  they  always  prefer  to  travel  and  difTusc  them- 
the  pathways  of  least  resistance.  And  one  way  in  which  resistance  is 
1  ia  by  the  repeated  passage  of  a  current  along  the  same  pathway  :  and 
ftticm,  by  laboriously  opening  up  new  pathways,  and  laboriously  forcing  a 
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iwaaage  tlu-oiiyb  Ibcrn  again  and  a^aiiit  ultimately  confers  new  mental  habits.     We 
nil  know  how  apt  our  tboujiliU;  ai-e  to  nm  in  old  grnoves,  and  Dr.  BaRtian  thinVs 
IhatsucU  j^cooves  actually  exUt  in  a  ph^-Kical  nense.     Tiit^  delic-aU*  Hbrillation  of  tbf 
oerobml  nerve  coUh  which  is  ooutinuous  with  the  iibnllntiou  of  their  proccsHCs  mn, 
ill  his  opinion,  consequeatial  to  and  grndiially  dilTorf-ntiated   in  the  oourse  of 
(uuctional  activity.     U  i»  not  uiu-easonable  to  ox]iect  that  there  shoiUd  be  agradi 
Miarkiug   out    of   the    jvithft  of   habitual   iic-ne   currents   through    the   preyjonrir^i^i 
«truotureJdBS  though  filtghtly  granular  aul>Ktiuic«  of  the  uorve  cell  during  their ; 
fmiti  fibre  to  cell,  and  from  one  of  theao  bodien  to  another.     By  freqnent  rapetitic 
education  modifies  the  functional  luibits  of  the  braiu  more  and  more  as  it  goat 

Blood  Hujiplff. — It  is  au  axiom  in  physiology  tlmt  organs  which  dt3{Jay 
functional  activity  n^uire  an  abundant  Hupply  of  blood,  and  there  is  iii^'aiiably 
definite  relation  Itetween  the   amount  of  work  performed  by   sny  organ  and  th        ■«• 
amount  oi  blood  that  flows  through  it  in  u  given  time.     The  braiu  ranks  as  one  t^^md 
\]ie  uiuKt  highly  vascular  orgaiu  in  the  body.     Four  Urge  arteries  convey  the  blot^-^M) 
to  itf  and  comninnicate  bo  freely  with  each  other  within  the  akuU  timt  the  inci .  wi 
copioua  carrents  of   blood  are   poured    into  its  every  port     By  &r  the  grartr^^^r 
iiiiinlier  of  large  blood-v««gels  penetrate*  tJie  convolutions  on  the  iau6Lce  of  the  ^t?t"** 
ami  li'iticend  from  theiu  to  the  deui>ei-  partK,  giving  off,  as  tliey  do  so,  innniuDmbS* 
bntiicho^i  which  form  a  network  of  unpillarlffl  in  the  gn^y  or  truly  active  hru^B- 
subMtance   Hie    times  n^oi'o  ahun^lant  than  that   which    they   form   in    the  vbt^t« 
matter,  or  conducting  tissue,  of  t)io  braiji.     The  arteries  of  tlie  brain  are  not  to  ^se 
ragMpdod  as  iiniple  elastic  tubes,  capable  of  ililnting  unde-r  the  forco  of  the  h)o«*J 
pressivre  due  to  the  contmctious  of   the  hearty  and  of  recoiling   in  the  intervnMl 
lielweou  each  jet  ^r  wave  of  bluod,  but   as   piptw  which  cont&in  in  thexnseli 
a  dclicnte,  regulating  apparatua  of  musclt-n  uud  nenes,  which  contnils  the  atnt 
of    blood    transmitted    in    strict    acconlanre    with    the    functional   and    rmtritv' 
netnls    of    the    parts.       If  the    braiu  is    busily  emplcyetl    its  vnnela   dilate, 
copious   streams   of    blood   arc    sent    thi^iugh    it :    if    it   is  at   rests    the 
contraet,  and  the  blood  current  flows  with  diminislied  volume  and  foroe. 
deticieiicy  in  the  circulation  witliin   tlie  a-anium    w   oceumpanied   by   ieeh\am'* 
in  uii'Utol  manifestations ;  geneiul  depletion  lowers  mental  energy,  and  if 
too  tar  brings  on  violent  convulsions.      Weakness   of  tl»c  heart's  aetion. 
tistlesgness  and  depression  of  spitita,  and  there  are  sevei-al  well-marked  Tsrietie^ 
nieiitol  disease  that  are    deiiendent  on   languor  of    the   cii-culation   and    loa 
tone    in    the    blood-vessels,    and   tliat   arf^    be<tt   treated    by    remedies    oalcol^^^ 
to  i%-store   vascular  tona     On  the  other  haiul,  when    the  cerebral  clrcubrti<i»     " 
quickened  the  feelings  are  roused,  the  thoughts  are  more  free  and  rapid.     In  nm^*-'*' 
exoitemeut  there  is  generally  an  unusual  flow  of  blood  to  tite  head,  as  may  b*  wf^'^ 
from  the  throbbing  of  the  carotitl  art^rriesi  in  the  nook,  and  during  seven)  ««»•■' 
exercise  of  any  kind  there  is  a'hat  has  l>een  t>alltil  "  a  detei-niination  of  bkfod  to  t^ 
brain,"  with  a  risf  of  temperature  tliere  and  a  fall  of  temporatura  in  the  han* 
and  fuet.     And  just  as  the  circulation  as  a  whole  n-ithin  the  craniom  is  sufc^ae*.  ** 
increase  and  diminution,  so  it  seems  is  the  circiiUlion  in  ditftarnt  arMs  of  U» 
QPveb^l^BJf^  H999)[flin&  W  ,^«  jEuoctiofioJl  ajid  AuiriUve  jttate  of  then*  .ucw.    What 


uiicti(mal  activity  of  any  one  area  of  the  brain  remits  immediately  in 
on  <rf  its  Teaaela  and  an  increase  in  ita  blood  supply.  If  excessive  and  too- 
lined  demands  are  made  on  the  functional  activity  of  any  (me  ana,  they 
rat  oondnce  to  its  growth  and  augmented  activity  at  the  expense  of  other 
at  they  are  most  likely  in  the  long  run  to  lead  to  Catigne  of  the  vessels  and 
leir  contractile  power,  with  permanent  congestion  and  general  derangement 
*ebral  ctreolation.  The  whcje  apparatus  r^ilating  the  cerebral  circulation 
mng  is  more  sensitive  and  mobile  than  it  is  in  after  life,  and  hence  the 
rith  which  educational  demands  are  met  up  to  a  certain  point  and  the 
'  poshing  them  beyond  that  point 

[nality  of  the  blood  is  not  less  important  than  its  quantity  in  rdation  to 
and  mental  activity.  It  must  contain  all  the  ingredients  necessary  for 
nutrition  if  it  is  to  minister  to  healthy  brain  lifa  The  additim  to  it  of 
18  nttterials,  such  as  narcotics,  at  once  disorders  the  manifestations  of  that 
may  abolish  it  alt(^ther,  and  the  withdrawal  from  it  of  certain  elements 
not  less  injurious,  as  is  seen  in  the  effects  of  starvation.  Feebleness  of 
Mtion  is  produced  on  an  enormoos  scale  and  in  innumerable  degrees,  from 
inting  of  the  fine  edge  of  intellect  down  to  complete  fatuity,  by  aniemia,  or 
of  the  blood,  resulting  from  deficiency  of  food,  indigestion,  hsmorrhages, 
ic,  and  various  states  of  ill-health  or  disease;  The  measure  of  anemia  is  the 
t  in  the  number  of  the  red  corpuscles  or  active  oxygen  carrying  constituents 
ood.  These  corpuscles  can  now  be  readily  counted  in  a  given  quantity  of 
d  the  degree  in  which  they  fall  short  of  the  standard  of  health  can  thus  Im* 
L  That  anemia,  however  slight,  is  incompatible  with  good  brain-work  is 
in  established  fact,  and  it  is  to  be  hoped  wc  aha\\  soon  be  able  to  fix  a 
annmia,  beyond  which  no  educational  work  should  be  attempted.  Brain- 
roagh  its  effects  on  digestion,  is  itself  a  frequent  cause  of  anemia,  or  rather 
osie  should  say  brain-worry,  such  as  is  set  up  by  negligent  and  inconsiderate 
■   In  moat  large  schools  boys  may  bo  encountered  who  are  said  to  be  back- 
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Texatioiui  an<t  frustrntions  of  their  scliool  life   und  placed   with  ■  disiTiniiuatixig-^ 
private    tutor,  who   will  go  bnck  to  tbc  l>ej^niiii%  And  guide  them  faithfully  out^^. 
wisuly  aloiiji!  tho  \ttith  of    IPHrning,   such  hoys  Roon   luy  aside  their  delicacy,  andC^^ 
beooinF'  robust  and  enduring  in  body  and  mind.     Whenever  it  is  ijititnat«d  that 
boy's  education  must  bt>  inti-iTupted  l»ecatiHe  of  bi.s  delicacy,  strict  inquiry  i<hou](] 
made  inu>  the  chai-acter  of  the  education  which  he  has  undergone.     Hoioetiinoa  it-^ 
will  b«  found  that  it  is  the  education  and  nnt  tho  bny's  conntitution  that  is  at  faaltM-M  alt 
Bad,  slovenly  grounding  is  the  causo  of  untold  misery  and  much  illness 
boys,  and  perhaps  amongst  men  also. 

Pebiodicity  and   EnrcATiOK. 

All  vital  functions  w-nd  to  run  their  coui"8e  in  fixed  and  n^urrent  periods,  i 
is  yelt  knovrn,  Darwin  has  suggested  that  these  periods,  when  lunar,  may  bp 
hack  to  the  prinionlial  origin  of  thw  vcrU-brata  in  marine  aniuiah*  rewuibling 
lon'te  of  some  exiNtiiig  Ascidiausi  which  were  dej^H^iuk'iit  uii  tidal  changes,  bci^^BQf 
copiously  supplied  with  food  and  stinted  at  regular  lunar  intervals.     The  recurreifc —  « 
of  tills  experience,  it  is  argued,  through  innumeral)!e  generations   has  (ttamped         • 
permanent  habit  on  all  the  desc<?ndants  of  thoKe  tidal  Ascidians — a  habit  which 
still  betrayed  in  the  ]*i*riod  o£  gttitutioti  of  each  animal,  in  the  hatching  of 
eggs  of  birds,  and  in  many  other  vital   processes.      But  in  human  hM-'ings  th< 

also  very  evidently  cycles  Iwrth  of  longer  and  of  shorter  duration  thaji  tliat 
th«  moon's  revolution,  and  the  changes  incrdentnJ  to  all  such  cyclical  events 
certainly  of  great  iniportoncfi  in  connection  with  the  healthy  development  of 
nervous  system.      These    changes    may   be  ctassitied  as — (1)  Diurnal,   (2)  Lm^t-*'. 
(3)  Seasonal,  and  <4)  Epochal. 

DlliBNAL    ChAMUES. 

"Hie  most  prominent  and  most  important,  with  rpference  to  education,  of        "^ 
cyclical  changes  occurring  in  hum&  Wings  are  those  which  are  diurnal  in  tt^xn* 
rccurrenw,  atid  iia-lude  the  alteniaticn  of  the  sleeping  and  waking  condition, 
all  animals  having  a  well -developed  nervous  wyntem,  sleep  from  day  to  day,  or 
time  to  time,  seems  necessary ;   and    in  animals  whose  nervous  systems  are   ^^rwi 
well  developed,  and  in  whom,  therefore,  the  external  phenomena  of  sleep  canDo«^    * 
n«dily  recognised,  it  is  proliable  thot  a  stat^*  analogous  to  iiloep  recure  i»eriodic»-*-V' 
Even  plants  by  their  movements  indicate  that  they  have  daily,  as  well  as  iiiauuB**' 
periods  of  activity  and  repose.     Leases  and  cotyledons  generally  rise  a  little  in  •** 
evening,  and  sink  a  little  in  the  morning ;  and  in  many  plants  ipecialised  it^^ 
movements  occur,   alwa^'x   ha^nng  for   their  object   thv  protection  of   the  vpP^ 
surface  of  the  leaf  or  Icotlet  from  Iwing  chilled  by  radiation,  and  correepondiJ^' 
as  has  hitherto  be«i  believed,  with   different  dngreee  of  growth  acti\nty.      P*"- 
Siemenx,  as  the  result  of  his  experiments  npon  the  growth  of  plants  tmdor  ^ 
eloctric  light,  lias  combated  this  notion,  and  maintained  that,  although   jmkSe 
darkness  evidently  favours  growth  In  th'?  sense  of  elongating  the  stalks  of  pbola. 

Mfntinuoos  stimulus  (4  light  is  favourable  y^hfftthJhuJEIEiflr""'"*^  ^^  *  E***^ 


In 


I  oimne 

I  eloctri 

I         darkn 


xy  ueiore  i^r.  siemons  conciusionH  can  i)e  accepted.  And  eren  ix  ic 
stabliahed  that  plants  do  continue  to  thrive  in  all  respects  for  many  genera- 
nder  oontinuoua  light,  it  mi^t  still  be  that  they  have  alternating  periods  of 
sted  and  slackened  growth,   corresponding  to  sleep  and  w^efulnen.     In 

0  prove  that  plants  can  do  without  sleep,  it  would  be  requisite  to  show  that 
rowth  under  constant  light  is  even  and  continuous,  and  does  not  occur  at 
it  ratefl  at  different  times ;  for  it  is  conceivable  that  plants  aocustomed  to 

1  darkness  might  learn  to  sleep  in  light  if  no  longer  submitted  to  alternating 
od  darkness,  just  as  men  do  under  similar  circumstances.  A  physiological 
ni^t  still  occur,  although  the  external  circumstances  determining  that  pause 
ger  hai^ned.  The  recent  observations  of  Herr  Kraua,  made  wil^  instru- 
U  extreme  delicacy,  and  proving  that  in  all  plant-organs  there  in  a  periodical 
g  and  oontraction  in  the  twenty-four  hours  connected  with  their  variable 
oontenta,  are  strongly  in  &vour  of  the  view  that  there  is  a  rhythm  of  sleep 
tkefulness  throughout  the  v^[etable  kingdom. 

t,  whatever  may  be  the  case  in  vegetables,  there  can  be  no  question  as  to  the 
ty  for  sleep  in  all  the  higher  animals.  And  yet  it  cannot  Ix*  said  that  the 
iDce  of  sleep  to  life  and  well-being  increases  as  we  osn^nd  in  the  scale  of 

and  is  in  proportion  to  the  development  of  the  ncrve-oentres ;  for  many  of 
rer  ^nifnaU — to  say  nothing  of  hybernation — spend  a  much  larger  portion  of 
renty-four  hours   in  sleep  than  man  does,  and.  as    far   bh    can    Ih>    ascer- 

the  lower  races  of  men — such  as  negroes — indulge  more  largely  in  sleep 

to  the   higher  races — such   as   Eurc^oeans.      Within   each   race,   the   more 

:taaUy  active  memben  take,  as  a  rule,  less  sleep  than  the  more  intellectually 

nd  torpid  ;   and  in  each   individual  life   the   period  of   maximum    mental 

f  is  that  of  minimum  sleep-indulgence.     It  is  in  Ijabyhood  aixl  old  age  that 

leep  is  needed,  and  in  the  zenith  of  manhood  that  least  is  reijuired.     It  seems 

leq)   is   more  immediately  in   relation  with  the  formative  than  with  the 

oal  activity  <^  the  nerve-centres,  and  with  the  ner\'e-centrea  of  animal  than 
..u £  :_i...ti I. t  i:«~ 
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leaded  by  a  £ulLgrowa  limits  aiid  that  all  sltttjp  bejroiuj  that  amount  pcior 
itonty — a  quantity  varying  from  atxv  luiiiulv  to  !*ixt*.'cu  hours  iu  the  twentjr-t^ 
-is  gomuual  tilcL-p,  connected  with  iiroevsHce  of  growtli  and  devflopmeut. 

Sleep  boa  btMui  called  thu  "  diastole  of  tbv  cerebral  boat,"  on  the  SDpfMxiL^j 
xt  it  is  analogous  to  the  monn^nt  of  rest  in  the  heart's  rorolntion  ;  and  it  )uu  t  »<>4 
HcnlHxl  as  du«  to  a  slackening  and  iuLvrruptiun  of  titu  tfxplu&iouii  of  tho  pv^rj 
ploani  of  tho  of-ni'-cvntruH.     But  tbit>  view  of  sleep  w  founded  on  tho  astiumplioa— 

iap»  now  warcvly  t«.>nable — that  tlitj  hrain  is  always  acting  as  a  whole.     If  th* 
»rain  \k  nxado  up  of  many  centrca  and  groups  of  centn«,  which  are  not  uU  aotii'v 

oaa  and  the  same  time,  it  is  probable  that  some  of  thi'iu!  are  always^  in  a  OAt" 

iparable  to  the  diaittole  :  that  i&  to  iuiy,  that  tJiey  are  at  n>et.  And  iu  Uiis  t0^ 
will  probably  be  found  the  explanation  of  the  more  intimate  connection  of  sleep  n^ 
the  lower  and  luoro  animal  fniu-t-ionB  of  niinrl ;  for  thrae,  being  more  oontimiDMrfJ 
autivt*  during  working  nmiuciits  tlmn  hij^licr  centres  that  are  less  r«fpilarly 
I,  will  bo  mora  iu  nMsd  ui  definite  int<>rvals  of  rnpoM*.  During  wnkelutn«a 
are  inocsaantly  active,  bat  attention  is  not  perpetually  strained,  and  tts^ 
of  memory  are  not  being  unintttmiptedly  drawn  upon  ;  and  ito,  at  the  tHo^^ 
"*of  a  day  the  nenite-oentrefi  are  oxhauKt(.«l,  while  those  of  tho  inhibitory-mot^r  pnvruw^' 
■re  perhaps  comparatively  fn-sh,  having  had  many  intervals  of  rdpOfMV  A 
engaged  in  tatellecUud  pursuits  limls  eaae  and  relief  from  fatigue  in  turning  k 
thoughts  away  from  their  s^icvial  subject  to  »omo  new  theme,  or  to  the  ordinal^ 
allairs  of  life,  and  bo  does  not  require  to  Increase  his  sleep  in  proportion  l« 
intellectual  acti\-ity ;  but  aiioth(>r  man  who  ]ives  in  his  animal  activities 
by  any  ^oipefUeut  rest  thiwi  during  wakefulness,  and  so  hajs  to  proportion  lux 
to  the  daily  strains  imponed  on  them.  lufauts  and  cluldren  live  obviously 
much  in  tlieir  animal  activities,  and  on  this  ground,  as  well  ns  on  aoooant  of 
rapidity  of  the  formative  bimn  changes  in  them,  tlicy  rtKjuire  a  large  amount 
flloep.  OMIdreii  do  not  n.\|uire  to  increase  their  auiuunt  of  sleep  when  they 
lesMUUi ;  and,  as  a  rule,  even  when  their  brains  are  not  in  the  sUghtoat  degree 
atimnlated  or  over-taxed  in  school-work,  they  sleep  longer  during  the  holiday* 
during  term  time — the  reason  of  this  being  Uial  the  lower  iienre-ceiitna, 
ekliaustion  of  which  is  the  nieasui'e  of  slve|i,  ore  severely  exercised  durinj; 
of  play.  And  so,  again,  excessive  exertion  of  tho  very  highest  centrra,  dthtr 
children  or  odulta,  does  not,  as  it  weri>,  by  a  imtural  rhythm  end  iu  sleep, 
prolonged  muscular  etfort  or  watohfulneas,  ''tired  Nature's  sweet  restorwr 
with  a  {lereuiptory  lialui,  and  it  is  impossible  to  keep  the  ayes  open  ;  but  of' 
intense  study  sloop  deserts  the  student,  and  the  orrr-wrongbt  contns  an  vigil^^ 
in  spite  of  him,  as  if  aocusUimed  to  take  their  repose  in  some  other  way  than  *"' 
slumber, 

'(lie  inability  to  sleep  uxperiencad  after  arduous  mental  toil  is  to  bo  attrilnl*^ 
U>  the  increased  flow  of  blood  to  the  bmin.  which  is  oaaenttol  to  great  fonctioo*' 
activity  there.  It  luut  hM-n  Kiigg<«ti-d  that  tlie  oppo&ito  ooDdition,  or  ■ 
deficiency  of  blood  in  the  brain,  is  tlte  projciuiattt  cause  of  ohinp ;  but  ^ 
this  theory  it  haa  been  objcct<»l  that  even  if  aii««nnii,  or  bloodlfmmntf  <^ 
constant   occownAitiBai^of    sleep,   it    may,   Uko    the  )n^ 


may  be  seen  tx>  dilate,  Rome  that  were  previously  inmible  coining  into 
md    the    whole    area   blushing    red   from    engorgement  with  blood ;   and 

reajKHiably  be  supposed  that  the  same  thing  takes  place  during  functional 
tion.  And  if  hypertemia  oooompanies  fuiictiouol  activity^  it  may  be  con- 
-  asserted  that  ausemia  will  accompany  a  suspension  of  functional  activity, 
us  it  may  be  inferred  that  there  is  general  ansemia  of  the  brain  during 
rhen  the  cerebral  functions  are  very  g(!nerally  suspended.  Tlie  st^uence  of 
daring  the  incursion  of  sleep  is  probably  this  :  a  number  of  nervG-ccntn-H 
laostedt  probably  from  having  xian^  up  their  intra-molecular  oxygen,  and 

functionally  inactive  and  bloodless ;  thi;  shutting  out  of  external  impressions 

closing  of  the  eyelids,  avoidance  of  noises  and  quiescence  of  the  liinlw, 
9  tranquillity  of  the  niotor-eentri',  eonn(%t4'd  with  equilibrium,  securetl  by 
ency,  diffuses  the  state  of  functional  inactivity  and  ansemia  still  further,  and 
culation  throughout  the  whole  organ  is  soon  reduced  to  a  point  that  in 
ttible  with  functional  activity,  but  sufficient  for  nutritive  purposes.  And 
B  that  nutritive  processes  go  on  in  the  brain  more  freely  and  satisfactorily 

the  suspension  of  its  functions.  Not  that  nutritive  functions  arc  in 
ee  during  the  day.  No  doubt  tht'y  go  nn  then  more  or  less  throughout  the 
brain^  and  in  some  regions  briskly ;  Init  in  those  centres  where  functional 
r  is  pretty  constantly  kept  up  during  wakefulness,  it  is  only  during  Klerp 
atrition  can  be  ade(|uately  carrit^l  on,  and  especially  that  kind  of  nutrition 
hich  growth  depends.    And  even  the  functional  activity  of  the  nerve-centn-M 

sleep  is  not  universally  suspended.  Tlie  centres  of  organic  life  maintaii) 
ndispensable  functions,  but  in  them,  too,  reduction  of  activity  and  some 
tik  to  rest  are  perceptible,  for  the  pulse  and  breathing  are  slower,  th(^ 
us  and  muscular  organs  are  comparatively  tranquil,  the  temperature  is 
1,  and  all  the  tissues  in  some  degree  participate  in  a  state  of  repose.  But 
lan  experience  is  in  favour  of  the  truth  that  tissue  nutrition  is  not  abrogated 
^  and  that  the  brain  and  body  gen(?rally  arc  re-invigorat<Kl  and  built  up  again 
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functional  activity  of  the  over-stimulated  brain  will  not  subside  at  the  won^^ 
command}  or  when  the  ordinary  conditions  of  sleep  are  secured.  The  doratio^Ka 
sleep  ought  to  be  in  the  inverse  ratio  of  its  intensity,  those  who  sleep  profou^c-^ 
being  fully  rehabilitated  by  a  period  of  slumber  tliat  would  leave  light  sleepers  ^t 
luirefreshed.  But  there  is  yet  no  good  sounding-line  to  measure  the  depth  of  &IK.ea 
and  so,  all  that  can  be  said  is  that  nervous  children  ought  to  be  allowed  to  sI^^im)  ^ 
little  longer  than  those  that  are  of  other  temperaments.  The  following  ia.  t^ 
average  duration  of  sleep  required  at  different  ages  : — 


4  j-cars  of  age 

.       12   llOUTB 

14  years  of  age  . 

.     10  hours 

7      „        ,. 

.  II    „ 

17      „        „      .        . 

.   n  ,. 

9       ,,         .. 

.        .     lOi     ,. 

21 

.      9      » 

^S  yean)  of  age 

.    H  bouis. 

Children  under  fourteen  years  of  age  should  be  permitted  to  sleep  a  little  longer 
in  winter  than  in  summer,  and  whenever  bodily  growth  is  going  on  rapidly  u 
extra  allowance  of  sleep  should  I>e  conceded.  Punctuality  in  the  hour  of  gfmg  to 
sleep  is  of  great  consequence,  as  in  this,  as  in  so  many  other  matters,  the  nerrou 
system  readily  acquii-es  a  habit 

Any  marked  increase  or  diminution  in  the  duration  of  sleep  in  a  child  or  you>S 
person  calls  for  a  careful  inquiry  as  to  health  generally,  and  particularly  as  to  tlH 
health  of  the  nervous  system.  Great  drowsiness  sometimes  ushers  in  water  aa,  ^ 
brain,  and  insomnia,  or  persistent  wakefulness,  betokens  at  least  a  state  of  cenbnl 
excitement,  and  may  herald  many  grave  disorders.  When  either  of  tfaoH 
conditions  comes  on  suddenly,  medical  aid  must  be  summoned,  and  when  either  d 
them  is  gradually  established,  the  same  step  may  generally  with  propriety  be  tskn; 
for  an  excess  and  deficiency  of  sleep  are  in  themselves  detrimental  to  brain  ffot^ 
and  evolution.  The  former  is  not  often  seen  in  these  days,  except  in  nM 
pathological  connection;  but  when  it  ia  encountered  standing  alone  as  aviooV 
habit  in  a  naturally  sluggish  child,  who  has  abandoned  itself  to  lethargy,  it  moit  1* 
firmly  dealt  with,  for  the  brain  that  is  steeped  in  somnolency  undergoes  deganBOr 
tion.  The  latter,  or  deficiency  of  sleep,  is  an  exceedingly  common  oompUiat  u 
nineteenth  century  children,  and  is  to  be  treated  by  the  judicious  and  diligBO' 
employment  of  some  of  those  means  of  promoting  sleep  to  be  hereafter  enumentM- 

D^th  of  Sleep. — Every  one  is  conscious  that  the  depth  or  intensity  of  J^ 
varies  greatly  from  time  to  time.  Sleep  is  spoken  of  as  sound,  deep,  or  p"^ 
found,  or  as  light,  shallow,  or  fitful ;  and  it  is  well  known  that  even  dnivl 
the  same  night  sleep  may  vary  much  in  vahie  &t  different  hours.  An  attflnp* 
has  been  made  to  measure  the  depth  of  ordinary  nocturnal  sleep  by  the  loadif 
of  the  noise  required  to  wake  the  sleeper,  and  from  experiments  conducted  U 
this  manner  it  has  been  concluded  that  sleep  increases  very  rapidly  in  depth  ** 
intensity  at  first,  that  it  reaches  its  maximum  within  the  first  hour,  and  that  thei*' 
after  it  diminishes,  at  first  rapidly,  but  afterwards  slowly.  At  the  end  of  u  bov 
and  a  half  it  falls  to  one-fourth,  at  the  end  of  two  hours  to  one-eighth  of  ^^ 
maximum  intensity,  and  thence  onwards  diminishes  with  gradually  diminisbuf 
decrements.     This  is  in  harmony  with  popular  belief  as  to  the  value  of  the  ^ 
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aJepp,  and  tbe  suprior  restorative  puwi-i-  of  one  hour's  sleep  before  midiiyjht  over 
t*iivo  afC«T  it. 

Slevp  is  really  a  compound  oriiidition,  much  in  nt^  oi  unalyiiiH,  and  there  are 
Aumorous  kiiida  of  sleep.     There  is  a  feverisli,  dreoin-i-rowded  sluep,  thtkt  briugs  no 

febtlt  teares  the  Dervo-«ontre«  moru  worn  and  exhausted  tlian  it  foiuid  Uiem ; 
tlierc  is  a  placid  and  benign  sleep,  that  givef<  genuine  solace  and  refre-nhment. 
^Snt.  abort  of  sleep,  there  are  curioua  somnolent  and  sub-somnt^ent  states  tliat  have 
■lh  yet  received  no  attention,  but  tiiat  are  signilicant  uiid  well  deserving  of  study. 
LlTbeait  soninotent  or  sulj-somnolont  Ktntes  are  very  different  from  sleep,  and  yet  Uiey 
3rield  aouHi  rtiinvigoration.    It  has  happened  to  many  persons  to  lie  avake  all  night, 
fafiaring  the  clock  strike  every  hour — "  never  closing  an  eye,"  as  the  phrase  is — and 
yet  to  have  riisen  in  the  uioniing  refresli^d  to  a  great  extent,  and  ready  for  work : 
in  a  very  different  condition  from  that  in  which  they  would  havo  boon  had  they  sat 
op  all  night  reading  or  ivatching,      And  the  day  following  a  quiet  night  in  bed  is 
Qharacteriaed    by  feelings  very  difierent   from    those   experienced    during  tlie  day 
following  u  night  spi^ul   in  an  anxious  vigil.       There   is  unquestionably  a   certain 
periodicity  in  the  re-awakening  of  the  corporeal  and  mental  omrgii-s,  just  an  tbere  m  in 
their  exhaustion  ;  and  tiie  wearinees  of  a  night's  watc-hiug  passes  off  to  a  great  extent 
at  the  uaiial  hour  of  getting  up,  espeoially  if  the  customary  ablutions  Im;  carried  out 
It  that  hour.     But,  be)'ond  all  this,  there  is  a  re-invigoration  in  the  morning  aftei- 
«  vakeful  night  spent  quietly  in  bed  which  does  not  occur  after  a  night's  watching ; 
ttd  tTen  a  mid-day  tiesla.  in  which  the  cyeliils  never  droop,  is  not  without  its 
Wojative   influence   on  fatigued  nerve-centres,  as  well  as  on  fatigued    muscles, 
fiWdien,  therefore,  should  be  induced  to  remain  recnmhent  in  bed,  even  when  they 
pnrtert  that  tliry  cannot  sWip,  and  no  occupation  or  diversion  sliould  l«;  oflVred  to 
thta  to  wile  away  the  weary  bourn — the  very  we&rinoss  of  which  is,  in  some 
4>|pM,  calcalated  to  recruit  the  vital  powers.     Sub-somnolent  states  are  the  next 
'*>t  thing  to  sleep,  and  an-  not  only  more  likely  to  lead  up  to  sleep  than  states  of 
■tite  attention,  but  jneld  thenwelve-i  some  measure  of  refreshment.      Ihus,  too,  a 
■Bid^y  rest  lias  its  value,  even  although  no  sleep  occurs  during  its  continuance. 
^  chOdren  up  till  three  years  of  agi-  should  lie  made  to  lie  down  for  two  hours  in 
tk  middle  of  the  day,  and  this  porio<l  will  almost  invariably  bo  given  up  to  sleep  ; 
Wwen  when— as  in  the  case  of  reMless,  nervous  children — sleep  cannot  be  obtained 
*t  this  time,  a  reat  should  still  be  insisted  on.      With  delicate,  and  especially  with 
pwodoug,  children,  it  is  a  wise  plan  to  continue  tlie  mid-Uay  rest  till  tbey  are  three 
**  foqr  yeara  old,  and   to  resume    it  even   at   a    more  advanced  age  should   they 
■»Bife«t  irritability  or  nervous  excitement- 

bnamA. — Daring  even  the  moat  profound  sleep  there  are  always  certain  nen-e- 
<Wn8  which  remain  in  a  trtate  of  actinty,  more  or  less  reduced.  That  the;  activity 
*^  PTBry  centre  is  redueed  is  only  wliat  might  be  inferred  when  it  is  bonie  in  mind 
'W  of-ganii  fer  removed  from  the  cerobra!  hemispheres — and,  indeed,  all  ports  of  the 
^— take  some  shore  in  sleep,  and  have  their  rates  of  function  slackened.  And 
•''•*  eertain  nerveHjentrea,  although  with  rednced  activity,  still  continue  to  perform 
"<ir  fnnctiona  during  sleep  is  soiiiciently  obvious  when  it  U  nimembered  tliat  the 
<*rdiac  contractions  and  respiration,  and  other  processes  in  which  nervevcentres  are 


BDUOATJON    AJfD    TBS   JfERVOUS    SFSTEU. 


inTolvotl,  must  go  on  unintt'impUMlly  as  long  aa  life  laitu.  But  Ii6udec>  Ihi 
ruduction  of  activity  in  fiomfl  nene-centres  during  sleep,  there  ia  oesaatun  J 
oetivity  in  otbeni ;  and  lictivfHsn  tiu3  uintrvs  in  wUiuh  fiuictiun  u  Itunpocv^r 
aboliahed  and  tbosu  in  -wbivh  ilia  only  aliylitly  slackeued,  thero  aro  always  oliwniii 
whicli  it  IB  utore  or  leas  completely  suspended.  ^Viid  thiis  it  is  UuU.  vu  ha,xe  m 
many  varu.<Cit-s  of  ftle<>p,  ranginjj;  ti-ova  Uie  sopor,  in  wlui.-h  uuly  eii^entiai  ttrjHBi* 
proceasoe  am  laborioualy  perfonui^,  to  tl)«  most  trauailoi'y  dozu,  iii  wbicli  tor  • 
inocoent  the  head  nods,  and  Uic  Nuiiueii  luue  their  Ui-m  gniap  of  ihu  uuviroiuDcut. 
And  tkua,  also,  it  in  that  we  have  so  tuoiiy  varictits  uf  dn.«ais ;  Cor  dnuU 
are  Vjut  the  prudiicts  of  t\w  fniut  accivitioa  of  centres  lying  between  cho  hlgfaa' 
ami  tho  tnwe^^t,  in  which  function  is  only  reduced  or  partially  atupoukii 
Sleep  spreads,  it  may  be  said,  froni  aUovti  downwards.  It  iuvadua  thi!  hi^^ 
oentrtu  dntt  (for  until  volition  and  pt^rception  are  suspended  y/o  have  not  tinf), 
but   after   o\'ert!owing   ih«w»,   it   la   Tt-ry   >-ariously   oiul    uni-iiuuUy   diffusoJ,  ftaJ 

,aoconling  to  the  i-arieties  in  its  choimels  of  dilftisiou  over  and  Uirough  the  cercfama 
in  ditloruut  pt^ruiiiK,  and  in  the  &auie  person  at  different  times,  we  have  tho  raiwlu 
fit  droaming.  If  the  wholo  ceivhrum  is  ororwbelined,  sleep  is  dreanilcm ;  if  ]mp 
aruas  of  it  are  left  in  a  Htate  of  redueed  but  unsuspended  activity,  vivid  and  Tifi^^ 
dreaming  b>  carried  on. 

Home  centres  are  apparently  in  a  state  of  exolttid  activity  during  dreatiuqe 
The  fertility  of  tlie  imagination  ui  thift  itat«,  and  tho  rapidity  with  which  ido* 
arise,  seum  to  point  to  an  acc«leration  o£  function  in  some  regions.  Thaau  phenaiafli 
ore  to  Ix-  attritiut4.>d  to  the  withdmwol  of  C4>rtain  checks  which  in  the  wakiii}!  sftt 
retard  the  fn^e  pluy  of  the  oentrea  that  ore  concerned  in  fancy.  Tfana  the  "iii  v 
longOT  inhibjtji  or  directs  the  cunrnta  of  thought,  and  tho  friotioa  of  extanil 
impreaions  is  removed,  and  thus  a  copious  revival  of  prp^-iouKJy  experioDocd  iif^ 
feelings,  and  emotions  takes  place  ;  )>ut  the  revival  is  faint,  and  buoomoa  sluwurf 
fmginentAry  hr  sleep  deepens.  Tliu  theory  that  there  is  oftvn  a  grwiter  rapidly  vf 
tlioDght  during  dreaming  tlian  in  th<i  waking  state  is  quite  untenable.  Tn  up* 
that  becaoae  a  man  has  dreamt  in  a  few  seoondc  a  seriea  of  events  which  >t  nif^ 
take  him  an  hour  to  dcscrihc,  he  has  therefore  been  thinking  with   ii.;  ■"'^ 

is  very  moeli  wliat  it  would  he  to  uiuiiitiun  that  because  he  I'-aii  i...  .l  ^"^ 
story  of  some  pictures  tliat  he  has  only  walked  past,  bu  must  have  gone  throoj^  ^ 
inddenta  himself.     Dreania  ore  often  analogoua   to   pioturw,  tuid  *^ 

wondero  at  tlitrir  spood  can  never  hava  measured  Iua  own  rate  of     .  ■'■'* 

awake.  A  whole  complicated  seriew  of  erenta  that  ooold  nut  be  nnrrot^  m  ■" 
afternoon  may  be  reproduced  in  one  (huh  of  ntemory. 

Tfau  statements  that  sleep  is  never  dreamlaaa  and  that  aoma  pmont  nr<^ 

l^ieam  are  probably  eijually  incorreet.  Of  course,  in  one  •eniw^  aletp  it  a'** 
:  that  is  to  lay.  if  fhv  wonl  di-eaui  be  iiuvle  to  oowr  all  nnrro  action  U** 
pimiBta' during  sleep,  for  tlm  coatres  itmcemed  with  oixanio  life  are  aJwajv  lAff' 
and  hence  the  troth  of    Kant's  wordis  that  **  without  lJiii»  wearying  and  «al»VT 

>faln  of  dreams,  sleep  would  \te  death."  But  in  the  more  rmincir^  and  ft*^ 
application  of  the  won!  dpj«m  to  a  Rpecies  of   activity  in  th**  idf:  '"• 

it  ntay  ite  safely  alleged  Uiat  Uorp  is  often  dreamlvas,  and  tliat  ui.  ,...,-.  i*** 


ike  the  change  from  light  to  d&rknesB  when  the  gas  ia  turned  out;  and  with- 
ptum  ^re  occur  during  this  tnuuition  period  motley  ideas,  which  may 
i  w<Hild  be  ashamed  to  acknowledge  as  the  ofispring  o£  his  waking  intellect. 
inundates  ^  brain,  and  as  communication  wi^  the  external  world  is  more 
t  cut  o^  these  ideas  become  more  disjointed  and  more  extravagant,  until  they 
e  effiuwd  alt(^;ether  by  ihs  advance  of  sleep  which  is  then  dreamless,  or 
e  thonaelves  into  what  may  be  called  reguhir  dreams,  in  which  special  laws 
ation  and  suggestion  come  into  operation.  The  notion  of  causation  is 
t  eactent  abolished  in  sleep,  and  a  new  nexus  links  successive  phenomena 
,  while  obscure  sensations,  that  were  unnoticed  during  waking  hours,  ^en 
cognition,  and  may  determine  the  character  and  course  of  the  dream  currents. 
Doe  of  all  surprise  in  sleep  at  the  juxtaposition  of  persons,  places,  things, 
its  which  are  widely  apart  in  time  and  place  is  not  wonderful  when  we 
lat  a  similar  juxtaposition  is  constantly  occurring  in  our  day  thoufj^ts.  We 
t  mentally  from  the  North  Pole  to  St.  Paul's  Cathedral,  from  Tubal  Cain 
ler,  without  effort,  and  it  is  only  because  of  the  apparent  extemalisation  of 
dck-coming  fancies  "  in  dreams  that  we  feel  in  thinking  over  them  that  we 
have  felt  surprised  at  their  contiguity.  But  the  extemalisation  was  itself 
and  was  not  subjected  to  the  verification  of  impressions  derived  from  the 
3^  moment  ihat  these  intrude  themselves  into  a  dream,  as  in  the  processes 
igg  the  inccmgruity  and  incompatibility  of  its  constituents  become  apparent, 
alnio  falls  to  pieces.  The  real  difficulty  in  connection  with  dreams  is  not 
ot  for  their  absurdity,  but  to  explain  their  ocdierence,  the  combinations  which 
nolve,  and  tiie  methods  by  which  relations  are  established  between  experi- 
it  vwB  in  their  occurrence,  and  are  in  their  nature,  remote  from  each  other. 
that  the  old  rather  than  the  most  recent  stores  of  memory  play  tiie  prinoi- 
in  dreams,  and  that  the  experiences  of  childhood  are  perpetually  welling 
am  in  adults  and  in  old  people,  is  to  be  ascribed  to  the  fact  that  the  deepest 
ons  <m  the  sensory  centres  and  those  most  susceptible  of  spontaneous  revival 
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attack.  Men  have  dream  habits  as  well  as  habits  of  thought,  and  as  long  as  t&^ 
continue  to  pursue  their  customary  rounds  of  nocturnal  wanderings,  even  thoogli  ttpf 
wander  far  and  furiously,  there  is  no  reason  for  regarding  these  dreams  as  mortHL 
When,  however,  a  sudden  change  takes  place  in  the  complexion  of  their  dreuH^ 
or  when  one  striking  or  distressing  dream  recurs  with  jiainf  ul  persistency,  it  is  well 
for  them  to  submit  to  medical  inspection,  lest  some  insidious  d^eneration  should  be 
thus  declaring  itself.  For  there  is  sometimes  a  pathological  interpretatioii  of 
strange  dreams ;  and  had  one-tenth  part  of  the  attention  that  has  been  bestoml 
on  dreams  as  omens  of  events  been  given  to  them  as  symptoms  of  diseaK^  we 
should  be  in  a  better  position  than  we  are  now  to  gather  from  them  some  nicfal 
warnings. 

Of  the  utility  of  dreams,  if  they  have  any,  we  know  nothing.  That  Unj  keep 
ap  the  continuity  of  consciousness  and  preserve  personal  identity  will  not  now  be 
argued.  It  has  been  hinted  that  in  some  obscure  way  they  aid  in  cerebral  derdop- 
ment  Moonlight  as  well  as  sunlight  is  said  to  ripen  the  com,  and  so  it  hu  beta 
suggested  tliat  dream  thought  as  well  as  waking  thought  may  mature  the  intdlaA 
The  only  fact  known  in  fevour  of  this  suggestion  is  that  people  of  actiTS  and 
cultivated  intellect  dream  more  than  people  who  are  stolid  and  unlettered,  and  d 
course  this  fact  admits  of  another  and  more  probable  explanation.  Dreams  han  ■■ 
yet  contributed  practically  nothing  to  human  progress.  A  cantata,  a  poem,  ud 
the  solution  of  one  problem  are  all  that  we  owe — if,  indeed,  we  really  owe  to 
much — to  the  nightly  dreaming  of  unnumbered  millions  through  ooontkM 
centuries. 

The  dreams  of  children  are,  more  than  those  of  adults,  a  reflection  of  their  dnlf 
life,  and,  in  consequence  of  their  more  excitable  and  nervous  constitution,  am 
prone  to  find  outward  expression.  Many  children  talk  in  their  dreams,  and  a  fcv 
can  be  made  to  carry  on  a  conversation  with  any  one  who  has  obtained  a  doe  ^ 
their  dream-thoughts.  Over  children,  too,  their  dreams  exercise  an  influence  dnriBf 
waking  life  such  as  they  do  not  often  exert  in  later  years.  Children  will  dote  en  tho' 
dreams  or  tremble  at  them,  and  when  l>ordering  on  nervous  states,  they  summoo  Vf 
again  as  hallucinations  phantoms  which  they  have  seen  in  dreama  What  wen  ^ 
first  faint  revivals  limited  to  the  nerve-centre  are  propagated  to  the  nerve  tmn* 
and  peripheiy,  and  so  affect  these  that  genuine  hallucinations  are  experiesM^ 
Jerome  Cardan,  the  illustrious  mathematician  and  physician  of  the  sixtccav 
century,  was  a  nervous  and  sickly  child,  and  afflicted  with  unwholesome  dre** 
''  As  often  as  a  hundred  times  there  came  before  him  in  his  dreaming,  nig^t  f^ 
night,  at  intervals,  a  cock  with  red  wings,  at  whose  appearance  the  child  trenlK^ 
with  the  fear  that  it  would  speak,  until  it  did  speak  in  a  human  voice  threatd>i4 
words  that  took  no  hold  on  his  memory.  While  lying  awake  in  the  iiionii»g 
before  getting  up,  he  commonly  saw  figures  that  were  colourless,  and  seemed  W" 
up  of  rings  of  mail,  rising  out  of  the  right-hand  comer  of  the  bed.  The  figvA 
following  each  other  in  a  long  procession,  were  of  many  kinds — ^houses,  caiW^ 
animals,  knights  on  horseback,  plants,  trees,  musical  instntmente,  trompeten  in  tw 
attitude  of  blowing,  groves,  woods,  flowers,  and  wild  shapes  that  represent^ 
nothing  he  had  ever  seen ;  these  figures,  rising  out  of  Uie  rigfat-haod  omier,  aas 
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artificially'  Bccurud  pit^jhy  darkuess.     A  subdued  light,  froin  witicli  Uu* 
e  Kleflp«r  are  Ahoded,  may  pervade  the  room,  or  a  few  rajs  may  be 
tiud  tlitnr  way  into  it  from  an  adjoining  apartment,  so  tliat  tltere  may  Ur 
for  the  eyes  of  tbe  child  to  rest  ou  sIkjuH  it  arouse  itself  or  awake 
Paroxysms  of  terror,  wliich    may  have   serious   consequences^  are  not 
AvcmI  in  children  who  tind  themselves  on  awaking  during  the  night  in 
!8s.     The  exeluaion  of  light  is  of  more  momeut  in  relation  to  sleep  than 
of  sound,  for  in  time  children  learn  to  sluinU-r  plncidly  fLiitidst  i-onstaut 
Dproar.      Noises,  however,  in  wliich  they  are  intereste<l  have  a  powerful 
liirg   efifect,  and  henoe  conversations  in   their   hearing  when  they   are 
go  to  sleep  are  greatly  to  be  deprecated.      Such  coiivensatioitii  wlit-n 
,   in  a  subdued    voice   are  even  more   peinicioii.'i  than   when  they   arc 
in    ordinary    toneft,    for   the   curiosity   of   tlie    listciung  cliild  i&   thus 
,    while  his  attention  is  strained    to  catch   what   is  being  said,  aud  a 

titude  vnry  inimical  tn  s]e*-p  is  thus  ajisumed.  Monotonous  sounds  aie 
ciTe  to  slumber,  as  all  men  know,  and  many  babies  and  young  children 
fa  to  sleep  without  being  husliud  or  having  a  lullaby  sung  U>  tlieuL  And 
BS  pKBsivo  movements  have  likewise  a  sopoiific  teudeiiL-y.  and  honce  the 
1  the  rocking-chair.  One  writer  on  education  has  stigmatised  the  rocking 
laa  a  pernicious  pnwttice,  coloulated  to  bring  on  eongeation  of  their  ptilpy 
nt  all  experience  is  opposed  to  this  conclusion,  for  it  is  idle  to  argue  that 
DoCes  natural  sleep  encourages  cerebral  congestion.  Tlic  practice  is,  at 
a  very  primitive  one,  for  female  monkeys  rock  their  yountr  in  their  arms, 
of  rocking,  such  as  they  are,  only  become  apparent  when  it  is  resorted  to 
ifter  a  heavy  meal,  or  when  it  is  of  too  violent  a  character. 
be  of  bodily  and  uieutal  composure  following  upon  active  exertion  is,  of 
ghly  favourable  to  the  rapid  i:!Stablifihment  and  soundness  of  (il(M>p ;  and 

L importance  of  wcuring  a  period  of    settlement,  in   which  iwither  the- 
Ugmlt^HillUlllUG^ery  actively  exercised  before  the  regular  hour  for 
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an  expbcation  of  tlu>ir  deCrimentAl  effects  opon  health  ^*onli]  afibnl  some  stArt-line  ilJi 
trationsof  tlip  infliienrif  of  niinJupon  fxKiy.  Convulsions  are  gometimfs  ii  i 
the  iroaginnry  terrors  of  tliis  seaeoti.  to  which  cliildn-ii  arv  still  very  ofu-ii  Jm 
expoBod.  All  young  chil<)n?Ti,  when  put  to  Ml,  shonM  have  the  fpoling  that  tbry 
aro  not  U^tt  alone,  and  the  contidencB  that  a  word  or  a  cry  will  at  onee  biinf  « 
protector  to  their  &ifle.  It  ts  rrufl  and  haEanlous  to  leave  them  a  prey  to  appt^ 
hoiiMona  which  postpoiu'  .sleep,  and  which  often  intrude  into  it  and  lUvturh  it  wlun 
it  has  at  lengtli  ovei*come  the  little  trtinhlers.  Even  boyH  Eind  girls  at  an  adititnid 
age  arc  not  ol  together  ex  pmpt  from  stmn|;e  drefMJR  and  a wa-inapiring  thooghtK,  whiili 
they  would,  p-rliaps,  be  axhanifH]  to  acknowledge,  at  this,  the  nKutt  emotional  pmi 
of  tluf  day — the  iJiroshold,  aa  it-  were,  of  a  now  world  ;  and  it  is  wcJl  tbat  tliertw 
should  then  have  tiie  support,  which  is  deri\-cd  from  a  sense  of  companioiishi|t 

The  attempt  to  keep  young  children  in  ignorance  of  stories  about  ghoatfi,  iihint 
giants,  and  gip^iMi  would  probably  prove  futile.  If  they  are  of  ner\'oa8  and  inmi 
nntivft  temperament^  they  will  invent  new  tcrroni  for  thointtelvte  instead  of  theoU 
traditional  ones.  A  little  girl  of  six,  who  had  been  jealously  guarded  against  VJ 
acquaiutanee.  with  nursery  liOgii!&  and  superstitions  suUbred  from  night  frigbtaoft 
Ki'vere  kind,  in  which  she  always  screamed  out  that  sh«  woa  chaaed  by  poaehf 
Her  father  was  a  gaiue-preserring  squire,  and  it  is  presumed  that  she  had  darrrrf 
from  his  con  verso  tton  tho  images  in  wliich  her  alarms  took  shapf.  But  whUe  d 
may  be  impraetiL-aUIe  to  protect  diildren  from  a  knowledge  of  the  supcmattml  ni 
mysterious,  it  ift  inexcuRable  to  frighten  them  with  hideous  storiea,  or  tn  leavs  thM 
a  prey  to  tlie  terrors  of  solitude  and  durkncwL 

The  compOHure  of  mind  which  it  iit  so  desirable  to  secure  u  a  harhingor  of  tiff 
u  proiaot«d,  as  has  heern  already  hinted,  hy  allowing  time  before  the  bed-hov  fff 
t-he  Btthsklenoe  of  all  enforoed  mental  activity.  There  should  t>e  at  leMt  an  hatf* 
interval  between  lessons  and  sleep  ;  for  if  lestmns  he  pushed  up  to  tJio  last  munwrti 
sleep  will  be  driven  away,  or  will  be,  in  its  fint  and  most  precinuK  iftagrji,  bmb* 
and  immfreshing.  Students  and  jtrown-Tip  bmin-workvrs  should  attend  to  t^  poh^ 
aswsll  as  the  guarrlians  of  diildr^^n.  To  turn  resolutely  from  books  and  raann>cn}tf 
at  a  fixed  hour,  aiul  plunge  for  a  little  into  a  novel  or  newspaper,  r  game,  or  wmb^ 
will  often  make  all  the  difference  between  a  had  and  a  good  night's  n<at. 

And  bodily  comfort  is  as  essential  to  sound  slei^  as  mentaJ  trmnquilUty,  siwiiB 
Otdft  to  socure  this  for  infants  and  childrvu,  various  matters  must  tt<wf* 
AMration.  The  ventilation  of  their  sleeping  roomfi  must  l^e  re^latml  so  that  p^ 
ijir  may  Ik-  obtained  without  draufhta,  and  tht"  temperature  of  Hlw!pin|^raann  »>* 
be  maintaioed  at  a  proper  and  unifami  height.  Tho  young  are  very  sasoiptM*  t* 
(told,  and  possess  but  an  imperfect  power  of  generating  animal  beat ;  and  in  ^ 
oountr}'  n  very  large  proportiim  of    infant  ninrtolity  must  bi  ■  d* 

aflbcts  of  low  temperature  on  immature  organisms.     iHiring  &!'-<  >  ''" 

animal  heat  ia  diminished,  and  bmoo  partly  the  danger  of  yielding  to  dmvvii* 
wh«a  exposed  to  intense  eold,  and  the  freffuency  of  catarrhs,  cmui^t  by  faUingail^f 
in  the  open  air  unprotected  by  iidditional  coverings.  And  U  is  fa«tt«r  to  wistiN 
aa  adequate  liody-tempenitUFe  in  infants  and  «hildp<n  durinir  tiie  niirfit  by  kfvfiiK 
up  the   tempenilure  of   the  rooms  in  which  tiiey  sleep  tlian  bj  hnapiUig  W" 
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verings  upon  them.  Th«  touiper&ture  of  tlie<se  rooms  Bhouttl  be  kept  as  near 
i'Fabr«nheit  as  may  bp  practicabl**.  t!ohl  fef  t,  which  h<»tokeD  feelileuMs  of  tho  tn-urt 
A  langitor  of  the  circulation,  are  a  frequent  cause  of  slfepleAsnMet  in  children  and 
im^  penoDS,  eapedally  yoanf{  persons  uf  studious  liabits  or  inheriting  gouty  tt^n-* 
nciea.  The  discomfort  and  dittiued  sense  of  iniftoi-y  wlueh  tliey  oocasion,  and  the 
ntire  pain  whiuh  thwy  fanse  when  chilblains  have  been  induced  I»y  wintry  weather, 
Ktponc>  and  int-emipt  sleep,  and  lead  to  the  adoption  of  potttiireft  in  he-t\  tliat  are  not 
tutooi^'e  to  health.  The  stony  foet  ar«  puUetl  up,  so  that  they  may  be  warmetl  by 
e  body,  which  \%  bent  and  drawn  toKuthcr  as  mueh  as  |)Ofisible,  and  sometimes  the 
■d  B  put  under  the  l>ed-clothes,  ko  that  the  lienciit  of  the  heat  of  tho  expired  air 
vf  bft  obtained.  Such  a  style  of  reclining  at  night,  of  coui'se,  incrRams  debility, 
d  is  apt  to  interfeiv  with  growth  and  carriage,  and  should  be  nmdered  unnecessary 
the  snpply  of  artificial  warmth  to  the  child's^  feet.  A  strong  prejudice  exists 
ainst  hot-u-ater  bottles  or  warm  tiles  in  l>eds,  but  they  are  decidedly  preforablo  to 
Ul  feet,  and  no  hesitation  should  be  f^lt  in  using  them  wherever  they  remove  dia- 
mlort  and  enoonrage  sleep. 

From  the  fir«t,  every  infant  shoald  sleep  in  its  ovn  cot,  and  at  all  ages 
■Uren  should  have  ttepamte  beds — tho  pnuiUoe  of  placing  them  to  sleep  with  imrsea 
lll^  now  uton".'  tlioii  ever  objectionable  since  Koch's  ajid  Cn-npUn'a  researchea 
jiTe  thrown  new  light  on  the  naturt;  of  tulieirular  disease,  and  inatle  probable  its 
ODOannicabiUty  from  one  pc-rsoti  to  another.  Cots  and  beds  sliould  lie  without 
hrtBins — draughts  being  avoided  in  other  n-aya— and  the  "bedding  sliould  be  so 
ifiM^ed  as  to  ^t  the  child's  style  of  sleep.  The  inclination  of  the  body  during 
dMpu  a  matter  of  no  small  iinportanco,  because  it  affects  the  cerebral  circulation. 
hgHihmrn  trarelling  in  Holland  and  Crermany  are  sometimes  puzzled  and 
terand  by  jn"*^***"**,  until  they  discover  that  their  bodies,  propped  up  bv 
hocBOOB  square  pillows,  are  at  a  much  greut^T  tuigle  to  the  plane  of  the  IkhI  ilian 
W  in  which  the)-  are  accustome«l  to  reposo  at  home.  Tlie  substitution  of  a  small 
Nflow  for  the  large  one  soon  disposes  of  their  wakefulness.  And  so  witJi  ehildren  : 
llnfaMUnation  in  which  they  are  placed  when  put  to  bed  should  be  attended  to,  as 
liglikly  Tariatinns  in  this  may,  at  least^  postpone  the  ailvent  of  the  "fx^y  visitor" 
vhcm  ministrationa  are  so  eaiential  to  the  welfare  of  growing  brains.  Very  little 
iUap  serve  aometimes  to  induce  shx-p.  Thus,  the  mere  tmming  of  a  pillow,  and 
t|piieation  of  its  cold  surface  to  the  head  and  face,  will  on  occanon  prove  the 
nnuD^-point  in  a  struggle  with  sloejdeasnetw. 

Innumemble  artiiicea  and  expcidients  for  the  induction  of  sleep  by  means  of 
Bestal  c^ieratians  have  been  devised  and  reoommt-nded  by  the  victims  uf  intiomnia 
a  all  ages  and  countries,  but  these,  when  critically  e3uunine<l,  resolve  themselves 
bto  disCnotums  from  the  high-roads  of  thought,  and  tlie  monotonous  and  wearying 
fMnnit  of  some  almost  mechanical  mental  process.  The  harassed  merchant  is 
tt|t«d  to  repeat  poetiy,  the  over-strung  artist  to  dive  into  logaritlims,  and  all  and 
■UHlries  are  ndvi^ied  to  count  hundrcdit,  to  reluursc  the  multi plication- table,  to 
Ulov  the  ticking;  of  tlie  clock,  to  think  of  (he  humming  of  bee«.  or  imagine  Uiat 
iebod  whirla  roimd  with  them.  A  natural  philosopher  has  recently  nwde  public 
ift  apecitic  for  inducing  aleep,  which  oonaiHta  in  making  tin*  fingers  of  his  ri^t 
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hand  describe  a  series  of  circles,  while  he  is  thin  Icing  of  the  booka  in  his  libtarr 
one  by  one.  This  device,  which  he  considerB  an  infallible  cure  for  wakefuliiMB  if 
diligently  carried  out,  he  calls  "marrying  the  .mind  to  the  body."  But  the  difficuM^ 
ia  inducing  sleep  is  rather  to  divorce  the  mind  from  the  body — or,  at  any  rate^  to 
secure  their  temporary  separation ;  and  the  natural  philosopher's  method  is  no 
worse  and  no  better  than  hundreds  of  others  of  a  like  description  that  have  bs* 
proposed.'  No  doubt  it  suits  his  idiosyncrasy,  and  this  is  just  a  matter  in  iriiiA 
idiosyncrasy  counts  for  much,  and  in  which  every  man  is  best  able  to  find  oat  Ui 
own  soporific.  External  impressions  of  a  monotonous  character  act  mach  Gb 
wearying  mental  repetitions ;  and  so  mesmeric  passes  and  rubbings  may  encouip 
sleep,  being  most  potent  in  this  direction  when  aided  by  unquestioning  faith  in  UmJt 
efficacy.  The  sound  of  running  or  dropping  water,  for  some  yet  unascertained  reum, 
has  a  peculiarly  soothing  influence  upon  the  nerve-centres,  and  promotes  sleqt  nan 
than  any  other  external  impression.  Hiis  sound,  which  in  certain  diseased  states— for 
example,  in  hydrophobia — is  intolerable  and  maddening,  becomes,  in  otiier  Ititi^ 
exquisitely  pleasing  and  tranquillising  ;  and  dying  persons  have  been  known  to  lA 
to  have  the  contents  of  the  water-jug  poured  into  the  hand-basin  by  their  bednd^ 
that  they  might  satisfy  a  strange  craving  to  hear  tiie  splash  of  falling  water  oaM 
again. 

Stratagems  to  secure  sleep  such  as  we  have  been  alluding  to,  and  lures  to  tempts 
are  chiefly  found  beneficial  when  sleeplessness  is  duo  to  the  irritabili^  of  a  &QM 
or  worried  brain.  The  natural  mental  attitude  to  assume  with  a  view  to  slscp  i* 
like  the  bodily  one,  an  attitude  of  complete  passivity.  No  fixing  of  atteotaB 
should  be  attempted,  no  effort  of  memory  tried  :  the  thoughts  should  simplj  kt 
allowed  to  drift.  But  when  the  cares  and  occupations  of  the  day  have  bea 
so  absorbing  and  exciting,  or  so  painfully  interesting,  that  they  cannot  be  laid  ib^ 
at  bed-time,  but  continue  to  obtrude  themselves  on  notice,  then  some  bmbW 
process  that  withdraws  attention  from  the  dominant  ideas  or  emotions,  and  tfast  ■* 
mechanical  that  it  can  be  kept  up  almost  automatically,  is,  in  some  cases,  vdA. 
Only  in  mild  cases,  however,  can  such  expedients  avail,  and  only  in  them  fcr  * 
limited  period.  Business  men  in  a  state  of  high  mental  tension,  students  mrka^ 
up  to  fever-heat,  women  anxious  and  fretful  over  their  domestic  duties,  ^ 
fashionable  persons  distressed  by  ennui,  soon  find  such  devices  "^n,  and  hsTS  ^ 
look  to  changes  in  the  physical  organism  as  afibrding  them  the  best  hope  d  out 
In  such  persons  dyspepsia  generally  exists.  The  dyspepsia  may  be  of  nervous  orip* 
and  attributable  primarily  to  disturl»nce  of  the  cerebral  functions ;  or  it  ■•? 
depend  on  errors  of  diet,  or  the  excessive  use  of  tea  or  alcohol  j  but  whatersr  * 
origin,  it  must  be  set  right  before  tranquil  rest  can  be  again  enjoyed.  "A* 
general  principles  of  dietetics  laid  down  elsewhere  must  be  enforced,  *>^ 
this  fact,  however,  borne  in  view  :  that  the  amount  of  food  taken  is  gownflf 
in  the  inverse  ratio  of  the  amount  of  sleep  enjoyed  The  man  who  sleeps  W 
nine  in  the  morning  seldom  eats  so  hearty  a  breakfast  as  he  who  rises  at  fi**- 
and  soldiers  engaged  in  night  duty,  and  sailors  when  th^  have  additici* 
night-watches,  always  require  extra  allowances  of  food.  The  wakeful  iywfK^ 
therefore,    must   by  no   means   be   starved,  but   supplied   with   plenty  cH  vA 
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il  food.  The  tendency  of  tea  and  coffee  to  produce  vakefulness  is 
noogmaed,  bat  this  truth  must  be  noted :  that  they  may  still  be  the 
inaomnia  when  they  are  not  taken  in  the  evening  nor  for  many  honrs 
Dg  to  bed.  If  they  are  taken  at  any  part  of  the  day  in  such  quantities  as 
e  their  toxic  effects,  headache,  tremors,  and  mental  depression,  they  will 
oanae  sleeplessnesa  at  night,  and  so  sleeplessness  may  often  be  succemfully 

hy  depriving  tea-bibbers  of  theii*  &vourito  beverage,  and  reducing  the 
ton  <^  coffee.  Alcohol,  too,  when  not  taken  to  what  would  be  called 
ay  interfere  witii  sleep.  Thus,  middle-aged  men  who  take  a  larger 
of  alcohol  than  tliey  are  able  to  bear,  although  never  so  much  as  to 
be  &intest  sign  <^  intoxication,  complain  that  they  cannot  gel  sound  and 
;  sleep,  that  they  lie  awake  for  hours  together,  that  their  slumber  is 
r  the  slightest  noises,  that  they  are  losing  flesh,  and  suffer  from  nausea  in 
ngs,  and  all  their  symptoms  are  instantly  relieved  by  total  abstinence  fran 

any  form.  On  the  other  hand,  it  must  be  remembered  that  in  persons 
pmed  to  alcohol,  a  glass  of  wine  or  a  little  brandy  at  bed-time  will  often 
Bep,  and  ihat  the  addition  of  a  small  quantity  of  wine  to  the  daily  diet 
lertain  cases,  prove  an  excellent  treatment  of  insomni&  So,  too,  a  cup  of 
bed-time  may  promote  sleep,  or  even  food  at  that  time.  The  general  mle 
I  food  should  be  taken  for  two  hours  before  going  to  bed,  but,  on  the  other 
Icotch  physician  has  declared  that  there  is  no  narcotic  equal  to  a  plate  of 
ind  milk  on  getting  into  bed. 

rm  bath  just  before  going  to  bed  tends  to  allay  the  nervous  irritaliility 
svents  sleep  in  children,  whether  caused  by  temper  or  work,  and  it  does  so 
by  dilating  the  blood-vessels  on  the  surface  of  the  body,  and  bo  relieving 
ia  of  the  brain.  A  warm  mustard  foot-bath — an  excellent  remedy  for 
less — is  also  beneficial,  through  its  derivative  effects. 

itrictly  medical  remedies  for  sleeplessness  are  numerous  and  jiotent,  but 
rith  safety  be  employed  except  under  medical  advice.  Incalculable  mis- 
I  been  wrought  by  the  use  of  active  and  dangerous  drugs  by  mothers 
es  on  their  own  responsibility.  Such  drugs,  it  is  to  be  feared,  are  still 
wd  under  deceptive  and  enticing  names,  as  soothing  syrups  and  cordials. 
«nbane,  chloral,  bromide  of  potassium,  and  many  other  h^'pnotic  remedies, 
given  to  wakeful  children  under  suitable  circumstances,  with  the  most 
^  results,  but  no  one  but  a  medical  man  can  judge  of  the  suitable  circum- 
)r  choose  the  appropriate  agent  ;  and  to  use  these  drugs  empirically  ia 
istructive.  The  brains  of  infants  and  children  are  singularly  sensitive  to 
of  all  kinds,  and  their  growth  will  bo  surely  arrested  or  distorted  by  the 
2S  administration  of  any  i-emeily  of  the  clas.<i.  Countless  infants  have  been 
■  black-drop — a  well-named  ]>rpjMinition  of  opium,  which  was  at  one  time 
Bed  in  the  manufacturing  district.s  to  pacify  fractious  infants — and  by 
prietary  mixtures  of  which  opium  is  thn  basis. 
id  Mod^eatioju   and  Disturimnces   of  Sfi-fp. — Tlie   first  morbid   modifi- 

aleep  to  be  mentioned  is  nighfrnnrc,  wliit-Ii  is  i-r.illy  not  very  far  removed 

vivid  dreams  above  rcfeiTcd  to,  but  which,  however,  must  be  classed  as 
0 
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morbid.     In  aightmare  oertein  impressioos  from  ibo  vuceral  nerves  wt  op  a 
of  limited,  buL  iutcuse,  activity  in  a  group  of  nurvt-  centres,  chiefly  those 
with  motor  piXKcsses,  and  idcus  and  ftijelings  of  a  lusrriblo  and  oppresive  kind 
experienced.     An  appalling  danger  threatens,  but  the  limbs  refuse  to  iikivi>,  ] 
prostrate  in  a  stouy  jiarulyais  ;  a  dread  cncui)'  pureuos,  and  the  body  tloata 
space  or  falls  fruui  some  tremendouii  heigbt ;  or  a  uioimtaiu  ia  piled  on  the 
c^uaiug  tlie  iHui^  of   suiTocation.     And  whatever  tlio   nhaiie  way  be  w. 
oinanio  horror   o^umes^  the  anguish   of    the   Bituation   ulcimat^^ly  Itnda  oiai 
oxpre&Rton.     Uro&ns  are  emitted,  or  there  are  wild  cries  or  violent  stniggles.  tai 
then  comes  awakening  with  intense  relief,  but  a  lingering  feeling  for  aoma  vam 
of    fear  and   cuusteniatiou.      KigliLinai-e   may   generally    be   traced    to  iJiMtM  «l 
the  alimentary  canal,  itd  most  common  cause  being  a  full  Htomach  pressing,  owiB| 
to  a  supine   position    having   been   assumed,  on   tite  semi-lunar   ganglia    of  ih» 
^rmpatlietic  ttystem  of  nerves  which  lie  behind  it.  But  other  disordered  and  disawd 
states  of  the  abdominal  oi^ns  may  bring  it  ou,  and  it  may  also  be  connected  wilk 
heart  disease.    If  repeatedly  iudiiced  by  heavy  buppcrs,  it  may  ooutinuv  as  a  moAiA 
habit  after  the  objectionable  meal  has  been  given  up;  and  furtlier,  it  may  oooorii 
a  sign   of    centric   nervous   disease,  when  it   is  of  grave   import.     In  eveiy  cmb 
of   nightmare,  however,    one*B   tint   duty  is  to  look    to   the  stomach,    and  in  * 
largo  majority  of  cases  abHtemiousness  in  the   evening,  with  precuutions  agftintf 
rolling  or  lying  on  the  back  during  sleep,  will  elleoiually  -ward  off  Uie  enexay. 

In  children, ordinary  nightmare  as  seen  in  adults,  occurs,  but  more  frequently* 
variety  of  it  called  niglit-tcrrors.  In  this  condition  the  cliild  awakea  out  of » 
sound  sleep,  generally  within  two  hours  of  going  to  bed,  with  a  piercing  cry.uJ 
will  bo  found  in  its  cot  or  bed  quivering  with  fear,  and  screaming  for  Iwl^ 
Without  recognising  its  purcute  or  nurse,  it  appeai-s  to  gaze  al  some  appalUug  ohjeet, 
and  passionately  demands  that  it  may  be  taken  away.  The  surface  of  the  tkin 
generally  is  pale,  but  the  face  becomes  turgid  from  screaming.  The  heart  Ihroto 
.yiplently.  By  dpgrocs  the  little  sufferer  recovers  a  consciousness  of  its  sorroundiagl 
.i^  terror  abates,  und  after  a  fit  of  weeping  it  falls  asleep  agaiCf  generally  in ' 
copious  pCTspimtiouL  Similar  attacks  may  recur  on  many  succemve  nigbta,  or  onl^ 
at  intervals  of  a  week  or  more.  The  attacks  all  partake  of  tlie  same  chsnet^ 
and  ore  always  more  or  less  distinctly  associated  w*ith  the  impresaian  of 
menacing  object — a  dog,  a  lion,  or  a  black  man — which  is  sup]>oeed  to  be  in  «r 
the  betl.  When  the  attack  is  over  the  child  usually  falls  asleep  again,  and 
soundly  till  morning.  In  nu-e  instances  a  second,  but  milder,  twror  disto 
few  hours  after  the  first.  The  terrors  may  continue  to  cause  nightly  oom 
the  household  for  weeks  or  even  months,  and  in  that  case  they  tell  apoa  iht^ 
general  health  of  the  child,  but  more  commonly  they  diminish  rapidly  in  mrmUf 
itnd  frequency,  and  cease  altogether  in  a  week  or  ten  days,  leaving  the  Uttir 
sufferer  not  much  tho  worKe.  lliey  are  amenable  to  treatment,  Iteing,  in  niii# 
cues  out  of  ten,  connected  with  some  gastric  or  intestinal  disorder,  vhkb 
yields  readily  to  a|>propriBto  remedies.  Children  who  experience  night-taiTDC*' 
are,  it  must  lie  allowed,  of  nervous  temperament,  und  instaocea  id 
be  quoied  in  which  water  on  the  hraia  has  followed  on  such  terrons  but 


wsuaiiis   true   that  tii«j   are   not   coninotily  connected  witli  priiimry  cerebral  > 

awsefaief,  aJid   for   the  moat   port   leave   no   uuplctutuit  ellecta   UJiind   tiLetn.     \i 

:  tbo  child  who  sutTers  b-oui  tlioui   is  bmk  fuid  eIiiH.Tl''ul   by  day,  itliows  no  inColm-aiioc 

of  lights  and  coroplftins  of  no  h<-fidaobe,  conticletice  nuiy  b«  felt  tlmt  the  re^iita- 

'tion  o£   diet,  apei-ieut«,  tonics,  and  suitable  niedioameiiCB  will  speedily  disitipate 

(theao   terrors,  and   ensare   odcu  moi'O   tranquil   nights.      Whvii    lUu    t«iTors    are 

l^obstiiiste  under  Kuch  trcatntcut,  a  changoof  ftc<^uc  and  lur  u-ill  frequently  Huflico  to 

•c]uell  tbetii ;  and  this  in  eRjtecially  benf-ticial  when.  a8  sometimes  happens,  an  awful  or 

shocking  impression  on  tho  mind  has  bet'u  a  fuctor  in  their  productiou.     Carlyle 

has  reoonlL-d  the  sonso  of  horror  that  woii  shot  iLrough  niRny  of  bis  boytsli  days  by 

one  glimpae  of  the  gha«tly  tiefilHted  he-ad  of  lus  fatlier's  detikd  brother,  from  which 

a   UMid-fiervant,    heedt>?Ks   of   the   child's   presence,  liad  for  a  niooient  lifti^   the 

ooverUd ;  and  De  Quincey  has  left  as  a  glowing  imperishable  picture  of  the 

tnnce  of  reverie  and  delirium    that  fell  upon  him,  then  six  years  old,   on  tluit 

midnuntuer   miduij^ht    when  he  stole  iuto  the  bedroom  where  the  coqwe  of  his 

littlo  sister  lay.     Kxtwrienees  of   this   kiuU^6i-at   iiititnattous  of    the  loatlisome 

ujstery    ot*    death— sink    deeply    into    susceptible   minds,   and    now   and    then, 

particolarty  when   they  coincide   with   physical  disorder,  stir  up  these  nocturnal 

ftorms  of  fi-ar   which  we  have  b(.H.'ii  eoiUiideriii};,  and  which,   whi>a   t}iu!>  aroused, 

WTolve  rouwi  the  imago  of  a  dismal  umbia^feouH  hearse  or  grisly  skeletoa.     Night- 

isrrors  mostly   aficot  children  at  an   ago   when   scliool-room   wbicatiou   has   not 

WBunesiced,  but  when   they  oome  later^  all  lesoous  should  be  left  off  until  tliey 

kan  been  effectually  dealt  witli. 

Scnunainbuliam  is  really  a  vivid  dream,  iu  which  tliere  is  aii  unusual  combination 
(^  oeatTH  in  a  nato  of  activity,  and  in  which  ideal  representations  pass  over  into 
KtioiL  The  feats  of  somnambtdists  have  been  greatly  exagge-rnted,  and  it  may  be 
>eil  doubted  irhether  their  sense  of  equilibrium  and  precision  of  muscular  move- 
bat  xre  so  much  eiialted  as  to  enable  tltem  to  pursue  with  safety  [lerilous  paths, 
•hich  sailors  or  steeple-jacks,  with  &U  tlieii'  senses  about  them,  would  hesitate  to 
UtOBpt.  Their  dream  impuhtes  sometimes  lead  aomiuimbuliste  into  positions  of 
^tofST,  which  their  absorfftion  iai  dream  thought  enables  them  to  occupy 
vitbont  trepidation,  but  it  cannot  be  atlmitted  tJiat  thoy  acijuire  while  iu 
c^  condition  the  ogiUty  of  cats,  or.  tlis  supernatural  gift  of  appreciating 
tW  poaitioa  of  objects  which  are  aot  seen  nor  touched.  Stripped  of  its  poetical 
)D>1  mystical  docoratious,  and  lookeit  at  in  tJie  light  in  which  it  most  frequently 
fRwxta  itself  to  the  medical  eye,  somnamtiulism  is  un  active  dream  state, 
Wing  a  few  minutes,  in  which  on  excursion  i^  made  round  a  familiar  bed- 
emu,  or  a  walk  is  taken  don-U'Stiiirs,  or  a  number  of  senseless  acts  are  performed, 
^^nnnambulists  are  oft<;n  bruised  and  injured  in  their  rumbles:  a  fact  which 
inlicates  tlwt  they  do  not  exhibit  Kpeciul  skdl  iu  avoiding  obstacles.  Iu  lure 
*MtB  the  comnambuUstic  vtate  is  more  protracted,  and  a  compUcated  series  of  per- 
hnuDces  an  carried  oia  during  ita  continuance,  while  estemal  impreBfdons,  even 
4  taam  Tiolencctr  fail  to  interrupt  it,  or  to  gain  accees  to  the  mind,  utdeas  they 
vn  iu  soma  w»y  related  to  the  dream  current  that  is  coursing  through  it  A  murder 
^Mbeen  coouuitted  duriag  somnAmbuUsm^  and  quite  recently  a  naval  officer  in  this 
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state,  responding  to  the  ideal  ciy  of  "  A  man  OTerboard  ! "  ran  upon  deck,  dena^K;^ 
himself  of  his  clothing,  and  jiunped  into  the  sea.  In  other  cases  of  somnambu^jiSj 
it  is  allied  flie  dreamer  is  entirely  under  the  influence  of  su^estion,  and  will  fi.^| 
dance,  whistle,  or  imitate  any  kind  of  aninuU,  according  to  the  directions  gL^va 
Snoh  cases  must  be  exceedingly  rare;  and  it  maybe  safely  predicted  that  persons  snlkjeei 
to  somnambulism  of  this  kind  will  likewise  exhibit  hysteria,  hypochondriasis,  vr  tie 
phenomena  of  hypnotism.  The  statement  that  somnambulists  can  make  eloqimrf 
speeches,  compose  poems,  and  work  out  difficult  mathematical  problems,  is  ajajify 
inoredibla 

The  commoner  types  of  somnambulism  are  often  met  with  in  children,  and  my 
betoken  inherited  neurotic  tendenci^  bad  habits,  or  over-stimulation  of  the  bniiL 
Examinations  and  evening  parties  may  alike  bring  on  sleep-walking.  GhiUnD 
liable  to  sleep-walking  must  be  closely  watched.  A  grown-up  pei«on  should  sIh^ 
in  the  same  room  with  them,  the  door  and  windows  of  which  ought  to  be  seeond 
in  such  a  manner  that  they  cannot  be  readily  opened.  Violent  exercise  will  no^ 
as  is  sometimes  supposed,  prevent  somnambulism ;  on  the  contouy,  its  tendn? 
would  seem  to  be  to  set  up  a  state  of  excitability  in  thiKie  parts  of  the  luniMi 
system,  the  participation  of  which  in  a  ^'ivid  dream  constitutes  the  aomiuunbaltitk 
state. 

A  morbid  or  at  least  abnormal  peculiarity  observed  in  sleep,  and  one  irinA 
causes  parents  much  anxiety,  consists  in  the  habit  of  sleeping  with  the  (?(* 
partially  open.  There  is  something  very  disquieting  in  finding  a  slewing  dSA 
with  the  eyelids  apart,  its  eyeballs  turned  upwards  and  exposed,  and  the  pqA 
dilated.  This  state  of  matters  is  frequently  seen  in  brain  disease,  and  in  adultk 
indeed,  it  is  rarely  seen  unless  brain  disease  be  present,  but  in  children  it  does  net 
necessarily  imply  any  existing  morbid  change  in  the  nervous  system,  and  msj  ^ 
merely  a  muscular  trick,  a  trick,  however,  which  nervous  and  scrofulous  sulgeA 
are  most  likely  to  acquire.  It  has  been  observed  at  certain  agee  in  eight  chikliMi  ; 
all  of  one  &unily,  who  have  never  suffered  from  nervous  disease,  and  all  of  iriu* 
have  grown  up  robust.  When  it  stands  alone,  this  sign  of  defective  adjutiBB' 
in  the  action  of  the  eyelid  muscles  has  no  great  pathological  ragnifiosao^ 
but  when  it  appears  along  with  other  symptoms  of  disorder  in  the  nen-e  oenfM 
it  presages  eviL  And  the  same  may  be  said  of  the  startings,  twitchii^  ■* 
contractions  which  so  often  occur  during  sleep,  aifd  especially  when  it  ii  j^ 
settling  down  on  the  system,  and  which  sometimes  vastly  interfere  with  '^ 
tranquillity.  There  are  persons  who  never  get  to  sleep  without  two  or  three  vioW 
jerks,  and  there  are  others  who  never  move  after  they  compose  themsBh* 
to  rest  It  is  only  when  movements  are  unusual  in  the  person  manifesting  th» 
or  when  they  become  exceedingly  frequent  and  violent  that  they  are  to  be  taken  •• 
morbid  to  such  a  degree  as  to  require  treatment.  These  jerking  movements  are  ■tts* 
bntable  to  a  state  of  unstable  equilibrium  and  sudden  explosive  discdiarges  in  certf 
nerve  centres  of  limited  extent,  and  they  occur  chiefly  during  the  invaatm  of  dee^ 
because  the  unsbible  centres  at  once  assert  themselves  when  the  control  of  the  \a^ 
centres  is  withdrawn.  And  the  unstable  state  of  a  nerve  centre  may  result  not  orfj 
from  an  inherent  unstable  constitution,  but   tcom    its  disproportionate  exensM; 


DAILY    CSRBBRAL     YARIATIOHS.  SOS 

wnce  VQiy  actiTe  children  and  athletes  are  peculiarly  liable  to  Btartings  during 
which  are  observed  also  in  itTiinnftlif  called  on  for  violent  and  sudden 
liar  exertion,  and  fed  on  highly  nitn^jfenous  food,  aa  for  instance  in  the 
Ab  or  cat-tribe.  All  unstaUe  centres  tend  to  discharge  vhen  emancipated 
the  contnd  of  hi^^er  centres,  and  hence  it  is  that  epileptic  fits  so  frequently 
n  just  as  sleep  is  coming  on,  when  also  delirium  first  displays  itself  in  fevers. 
ii  indeed  a  favourite  season  for  all  convulsive  and  spasmodic  disease. 
>  occurs  principally  at  this  time,  and  so  do  croop  and  child-crowing — 
igerous  aSection  to  which  rickety  children  are  very  liable,  and  which 
'ked  by  loud  clangour  of  respiration  and  partial  suffocation.  Ohild-crowing, 
I  been  declared,  may  be  brought  on  by  laying  the  child  on  its  back,  and 
sag  pressure  on  the  posterior  lobes  of  the  brain  throng^  the  bones  of  the 
which  hare  been  attenuated  and  softened  by  the  ricketty  state.  More 
tdy  it  is  induced  by  nutritive  changes  in  the  brain  itself 
ithaxgy  or  sleep,  deep  and  unusually  prolonged,  from  which  it  is  difficult  to 
}  the  sleeper  and  into  which  he  forthwith  fidls  sgain,  and  coma,  in  which 
ig  cannot  be  effected  at  all,  occur  in  children  at  the  end  of  a  train  (rf 
d  symptoms,  and  are  rare  as  primaiy  oondition&  Coma  points  to  grave 
<iin  the  cerebral  circulation,  congestion  or  effusion  of  serum,  and  lethargy  to 
«1  exhaustion.  Lethargy  in  a  child  ought  always  to  create  a  suspicion  of 
ilsiona  which  have  escaped  observation,  and  lead  to  watching  aocordin^y, 
ilso  to  strict  inquiry  about  accidents  and  injuries  to  the  head  which  may  not 
been  reported.  During  debility  and  poverty  of  blood  an  inordinate  amount 
icp  is  generally  indulged  in,  as  if  the  brain  took  a  longer  time  to  supply  its 
I  from  a  diminished  current  of  deteriorated  blood  than  it  does  from  a  full 
idi  hemic  stream.  Half-starved  children  are  always  drowsy  and  disinclined 
tertion. 

he  diurnal  changes  in  the  nervous  system  demanding  attention  in  connectiim 
its  healthful  development  and  with  education  have  not  been  exhausted  when 
Henations  of  sleep  and  wakefulness  have  been  considered.  There  are  other 
■1  changes  which  take  place  in  the  organism  and  influence  the  daily 
Sestationa  of  cerebral  activity.  The  pulse  shows  clearly,  running  through 
le  immediate  modifications  which  are  dependent  on  the  events  of  the  hour, 
I  utd  fall  which  cannot  be  accounted  for  by  waking  and  sleeping,  working  or 
1^  by  meals  and  intervals  of  abstinence.  And  corresponding  with  these 
tions  in  the  pulse,  there  are  variations  in  the  quantity  of  carbonic  acid  given 
uing  respiration ;  the  moanmum  quantity  being  exhaled  before  and  after 
the  minimum  before  and  after  midnight.  In  temperature,  again,  there  are 
gous  variations  independent  of  food  or  external  circumstances,  the  maximum 
&g  from  9  A.1L  to  6  P.M.,  and  the  minimum  fnom  1 1  p.m.  to  3  p.m.  As  regards 
lion  there  is  a  marked  diminution  in  the  elimination  of  urea  during  the  hours 
3en  midni^t  and  7  a.h.  And  along  with  these  recurrent  changes  in 
latum,  temperature,  respiration,  and  secretion,  there  are  periodical  altema- 
iu  innervation  which  may  be  regarded  as  dependent  upon  them  or  upon 
urn  causes.     All   the  functions  of    the  nervous  system   have  a  period  of 
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maximum    activity   Woro    noon    and    of    miniinum    activity   befwc    midiu^lit 
Dirnjog   the    former,   the   senses  are   acut^,  the  judgment   u   clear,  and  %'(^itiaD 
vigorous ;   during   tlie  latter  there   is   more   or   less    blunting  of  the   powers  rf 
obsen-ation  and  reflMrtJon.     That  tliene  changes  are  not  really  or  solelj  dcpeadcBt 
on  tl»e  rpfrcfihment  of  sleep  and  the  fatigue  of  exercise  is  e^-idenced  by  the  fief, 
alr««idy  alluded    to,  ihot    they  continue   to   recur  even  when   no   sleep   has  ben 
obtained,  or  wlien  the  usual  alternations  of  sleep  and  waking  hare  been  rfr^ned 
Anion^TfTt  persons  labonrins:  under  certain  mental   diseases  the   existence  of  tlui 
daily  periodicity  of  nervous  action,  and  it*  independence  of  exercise  and  repws^ 
in   often    plainly   demonBtrated.      Thus   a  great    majority   of    melancholies  n&r 
marked  cxacerbationfi  of  their  symptoms  e^'cry  morning  ami  marked  mitigstiou 
every  evening  ;  and  theec  exacerl»ationK  and  mitigations  are  as  distinct,  when,  » 
often  happens,  the  patient  it;  sleepless,  as  whan  he  is  obtaining  slumber  either  nAtsrri 
or  induced  by  drugs.     Tlie  quickening  of  the  physiological  activity  of  tJie  IwW 
which  takes  pbice  normally  every  morning,  on  its  recurrence  in  the  vicdnH  of 
melaucholiar  iutensifios  the  morbid  cnndition  of  which  their  despondeiKV  it  thr 
expression  and  their  anguiali  is  at  its  height     And   the   subsidence  of  oflrAnl 
activity  which  folloivs  ia  due  courae  every  evening  involvee  a  rptroceanon  of  d^ 
pathological  itate,  so  tliat  tliey  ore,  comparati%-ely  speaking,  tranquil  and  at  can 
An  inquiry  into    the    maximum  periods  of    mortality  amongst  the  insane,  ss^ 
sufferers  IVom  ohronlr  diseA^e  ^neralty,  haa  proved  that  deaths  are  most  freqaeM 
just  alter  the  period   nf   phvRinlngicol  depression,  and   must  inftvquent  after  At 
period  of  physiological  exaltation  of  function. 

Every  observant  man  and  woman  knows  that  the  mind  is  clearer  and  strcngerin 
the  morning  than  it  is  later  in  the  day,  iind  that  the  nerves  are  steadier  before  th' 
macidian  tlian  after  it.,  and  one  would  naturally  conclude  that  this  uuIverBal  lavli"' 
becoi  held  well  in  view  in  all  educational  arijuigements,  the  pressure  of  mental  ww'' 
being  made  to  follow  the  curve  representing  the  diurnal  ohanges  in  brain  functioa.  A* 
one  time  probably  this  was  so,  and  at  a  first  glance  it  might  seem  that  it  is  so  atin- 
8cboo]  hours  fnll  mostly  in  the  early  psirt  of  the  day.  but  a  little  inquiry  will  wveJ 
thut  the  heaviest  part  of  school-work  is  not  generally  performed  at  that  time.    I» 
any  boy  or  girl  be  asked,  "  What  ia  the  most  trying  part  of  your  school-work !"  tfcP 
invariable  answer  is  "  Preparation ; "  and  if  the  further  question  be  pot,  "Wlm  do 
you  do  your  preparation } "  the  almost  invariable  answer  is,  "  In  the  evening."  lU^ 
ia  a  state  of  matters  that  is  to  bo  condemned  from  a  medical  and  from  an  ecoDOminl 
point  of  view.      The  most  severe  brain  etfort  that  the  child  is  called  on  t» 
perfra-m,  that  which    involves    most   strain    and  concentration  of  attention,  Aat 
opciuu;;  up  of  new  ground  on  whii^h  progretw  must  greatly  depend,  is  reserved  far 
tbe  period  when  brain  function  is  almost  at  its  lowest  ebb,  and  when  all  the  riu) 
powers  are  exhansUil  by  the  exertions  of  the  day.     The  roost  severe  and  important 
intelleciuat  lahoor  is  undertaken  just  when  it  is  sure  to  be  meet  injurious  and  leesl 
iTuimurativp.      Evening   preparation  of  lessons  if  faithfully  performed   most  W 
piX'ju<.liciHl  Uj  the  futigueit  brain,  and   is  not  even   rendered  innocuouR  by  a  long 
interval  of  recreation  between  it  and  school-work.     It  often  induces  sleeplessaes, 
atid  a  long  tmin  of  attendant  evils,  and  contributes  largely  to  the  nervot 
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lityvhiflh  ue  becoming  ao  common  amongst  school  children,  particulariy  in 
u,  while  it  Cnih  in  Becnring  advanoement  at  all  equal  to  what  might  be  got  from 
ndi  less  streniions  and  protracted  study  earlier  in  the  day. 
Hie  most  ardaoQB  mental  work  reqalred  of  a  child  ought  to  be  imposed  on  it 
n  its  mind  and  body  are  in  their  prime  -vigour,  between  9  iLm.  and  noon,  and 
■infy  nothing  but  the  lightest  work  should  devolve  upon  it  after  &  p.m.  To  the 
ical  eye  prepsntion  seems  to  be  peculiarly  the  work  which  should  be  carried  on 
chool  with  tite  constant  aasistance  of  the  master,  whose  special  mission  it  is  to 
bin  difficulties,  to  remove  obstacles,  evoke  interest,  and  stimulate  endeavour.  It 
crhaps  because  some  masters  do  not  take  this  view  of  their  office,  but  fancy  that 
irda^.is  performed  when  they  prescribe  tasks,  listen  to  the  repetition  of  them, 
iter  oret  them  a  few  critical  remarks,  and  diffuse  around  them  that  magnificent 
il  influence  which  is  not  after  all  a  good  snbstitttte  for  hard  work,  that  tutors 
1  evening  governesses  have  ao  often  to  be  employed  to  help  boys  and  girls 
k  their  preparation,  and  that  parents  have  to  take  npon  themselves  the  real 
dgoy  of  teaching. 

In  many  day-sdiools  a  laudable  attempt  is  made  to  avert  some  of  the  hurtful 
■equenoes  of  evening  preparation  hy  asking  parents  and  guardians  to  r^wrt  to 
heid-master  or  mistxess  whenever  more  than  a  specified  time  is  given  up  to  this 
poM,  so  that  the  amount  of  home-work  may  be  lightened  if  the  child  is  over- 
dened ;  but  practically  this  attempt  fails,  because  reports  of  the  kind  indicated 
kxAed  upon  as  reflections  on  the  judgment  of  the  teacher  by  whom  the  excessive 
b  were  prescribed,  or  as  intimations  of  defective  capacity  on  the  part  of  Uie 
Id.  A  nervous,  ambitions  child  will  toil  on  under  a  crushing  load  of  preparatian 
ber  Qian  have  representations  made  with  a  view  to  a  reduction  of  its  burden. 
Perhaps  one  reason  why  evening  preparation  of  lessons  is  so  universal  is  Uiat  a 
Hioas  notion  of  its  value  is  entertained.  A  vague  version  of  what  is  called 
xoiseious  cerebration  has  gone  abroad,  and  it  has  come  to  be  believed  that  some 
iterious  operations  go  on.  in  the  brain  during  sleep,  by  which  ideas  that  but  for 
nmld  have  been  fugacious  are  indelibly  stamped,  and  by  which  ideas  are 
u^jsd  and.  claamfied  in  a  way  that  could  not  have  been  accomplished  by  waking 
9  ud  industry.  A  good  fairy  is  supposed  to  be  at  work  in  t^e  brain,  while  its 
xiotis  inmate  slumbers,  weaving  threads  of  thought  and  churning  fluid  fancies 
1  omsistent  recollections.  Actors,  it  is  alleged,  who  might  have  spent  hours  by 
'  ia  committing  their  parts  to  memory,  have  learnt  that  by  reading  them  once 
r  before  retiring  to  bed  they  can  acquire  them  without  further  efibrt,  the  parts 
>  Rad  over  at  night  being  registered  in  the  mind  in  some  inscrutable  way,  and 
■Ue  of  accurate  repetition  next  morning.  And  so  schoolboys,  it  is  maintained,  may 
1'^  endless  trouble  by  simply  going  over  their  tasks  the  last  thing  at  night,  and 
in;  advantage  of  the  hidden  tide  that  Imuls  on  to  knowledge.  But  without  dis- 
Bng  tlie  theory  of  unconscious  cerebration,  it  may  be  suggested  that  the  facta 
>dt  are  adduced  in  support  of  this  particular  phase  of  its  operation  are  by  no 
Htt  established.  It  is  not  proved  that  any  unconscious  improvement  of 
Dory  takes  place  during  sleep.  It  is  not  proved  that  the  actor  commits  his  part 
Ooiiory  with  greater  facility  in  the  way  described  than  he  would  do  if  he  nadii 
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oitce  over  in  tli«  moming  luid  rucurrvd  to  it  a  few  liuun  aftvrwarda     No  doul 
thiiiks  Ite  doee,  bocau&e  liu  has  be?n  accuBtome4l  to  tliU  style  of  learning  by  hcHHwT" 
ajid  because  he  has  not  triM  a  luoiv  excellent  way ;  but  tlv*  only  way  to  vii 
the  saperiority  of   the   mcUiod   of  reading  once  over  at  uight  to  that  of 
once  over  in  the  morainj;:  would  be  to  make  a  long  series  of  expcrimcnU,  DDtinj;^ 
number  of  errors  in  each  triaL     It  is  uumprcliuuKibtf*  that  the  jaded  braui  at 
niight  foil  to  fccall  instantJy  a  string  of  words  which  it  mij^ht  rncall  easily  whev^-a  ns 
invigorated   by  nleep,  juHt  an  a  wearied  riflemaiL,  who  niado  bad  tthootiug  in.       tiie 
evening,  might  hit  the  mark  every  time  next  uioming  when  be  bad  steadie<l.    Au 
muscles  by  repose.      But  it  would  not  \n.-  sunniiicd  of  tlie  rifleman  Uiat  he  liad  tjnn. 
practising  at  the  butt«  uncunitciuusly  while  suoozitig,  nor  ought  it  to  be  atkid  o£    iim 
actor  that  his  memory  had  been  exercibing  it«elf  during  sleep.     It  is  more   tima 
probable  Uiat  the  memoTj  acquires  most  readily,  tiniily,  and  precisely  in  the  CAiijr 
part  of  the  day,  and  that  it  will  retain  most  ppTmiuiLnUy  and  command  moat  Mij 
the  poBaeiuiona  that  it  then  uoi|uire8.     And  if  tbia  be  so  it  is  clear  that  all  night 
work,  such  as  reading  over  lessons  before  going  to  bed>  idiould  lie  forbiddnn  to 
children,  niid  that  their  moMt  intportant  work  should  be  taken  in  the  monung,  tbst 
which  is  of  a  lees  weighty  and  engrosmng  character  bein^;  reserved  for  the  lalW 
part  of  the  day. 

LUXAR  COANQZa. 

The  discussion  of  the  factor  of  periodicity  in  ita  relation  to  the  eduoaCkw  of 
girls  has  become  of  great  importance  in  tlieoe  modem  times  when  tliat  educstiotf* 
baa  been  ma  greatly  prolonged,     fa  former  times,  girls  of  the  more  affluent  duK^ 
were  taken  away  from  school  at  fifteen  or  sixteen,  and  were  tmder  the  guidiDO^ 
of   the    mother   and    the    hous4.-ko>epor    initiated    into    a    round    of    varied   sn*' 
useful   household  duties — brRwiiig,   baking,   pi-eserving,   inending,    knitting,  ic— ^ 
which    imposed   no  stniiu  on  iatelU'ct,  and   but  Little   nitHing  of  emotion.     Bu^ 
nowadays  the  work  tjiat  wiia  done  by   tlie   daughters    of  the    house   is   done  b^ 
servants  or  in    shops  and  manufactories,    and    the    daughterv   of   the   bouae  v€f 
expected    instead     to    ilevote    tbemselvea    to    the    Qc()itiroment     of    knowledge 
and    acoompliabments    till    tbcy   arc    eighteen   or   nineteen    years  of   age,  or  •t*' 
least    for   several    yearrt    during    which   their   periodic    functions   are    going  on. 
Now  even  from  a  medical  point  of  view  there  is  a  good  deal  to  commend  in  tbrr 
higher  education  of  women,  for  occupation  of  some  kind  is  needful  to  save  them 
firam  tliat  drear}',  aiudejui  vacuity  of  mind  that  is  hysteria's  favourito  soil ;  and  if 
practical  employments  are  not   open  to   them  in  the  internal   between    girlhood 
and  marriage  they  bad  better  study  than  nt  idle.     But  Uie  great  point  is  to  sm 
that  they  study  wisely,  and  there  is  reaaon  to  fear  that  they  do  not  always  do  so, 
but  that,  forgetful   of  the  pecnliaritiea  of  Uieir  oi-gonisatiim,   they  oft«n  stwlj 
continuously    like    the    other    sex,   and    so    induce   dopn^on,   axbaustion,   and 
irritability,  and  lay  ttie  foundation  of  many  nerx'ous  derangements  and  occaaiaoally 
of  mortal  diseases.      The  hUe  earnest  and  scholarly  Dr.   Edward  H.  Clarke,  of 
Boatoo,  Uii-^V.,  collated  a  large  amount  of  tt-stimony  beai'ing  on  Uie  efliMta  (A 
of  the  higher  education  of  women  in  America,  where  it  ia  oftm  pufihad  with 
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T«monele«  eagerness  as  yet  but  little  known  in  this   conutry.       And  all    the 

stuDomy  collected  by  Dr.  Clarke  is  in  favour  o£  ouu  conclusion :  that  severe  brain 

oik  for  gills,  kept  up  continuously,  is  most  injurious  to  health,  and  that  its  disastrouK 

jEUMjoMices  are  moet  frequency  and  ostensibly  exhibited  in  the  nervous  system. 

L ,  teacher   of    experience,    in    laying    his    opinion    before   the    State    Board     of 

leahh  of    Masnchusetts,   which,    in    1874,   instituted  inquiries  on  the  subject, 

■ays,  "At  certain    periods   I    think   that   study  with  girls  should  wholly  cease 

for  mme  daya      I  refer    to   girls  from   twelve   to   twenty  years  of  age.     Any- 

OM  vho  has  taught  boys  and  girls— in  separate  schools  I  mean — must  have  noticed 

the  greater  proportionate  irregularity  of  attendance  of  the  latter,  and  as  a  parent 

1h  would  know  the  reason  and  the  neoessity  of  cessation  from  work."     Another 

tndwr,  also  well  qualified  to  judge,  observes,  **  Oonid  the  custom  of  keeping  girls 

between  the  ages  of  thirteen  and  nineteen  out  of  school  and  at  moderate  rest 

dsrisg  certain  peoiods   become  established    among   us,  a  certain  number   might 

nffw  restraint  not  absolutely   demanded,   but   the   general   result  would  be  an 

Uttlcolable   gain    to    the  health,  present    and    prospective,  of    the    inliabitants 

(tf  this  Commonwealth."     "Common  sense  and  the  teachings  of  physiology,"  says 

I^<  da  Costa,   of    New  York,  "  point  in  the   direction   of   lessening,  as   far   as 

pftcticable,  work  at  a  time  when  the  whole  system  is  depressed,  and,  as  regards  the 

offset  of  mental  strain,  I  saw,  some  years  since,  a  case  of  \'iolent  delirium  lasting 

wrenl    days    produced    in    an  ambitious   school-girl    busily   preparing    for    her 

lamination."     The   evil  effects   to   be  charged   to  wrong   methods  of  educntion 

of  women  in  America  are,  according  to  the  witnesses,  numerous  and  deplorable 

^.  Fordyce  Baker  intimates  that  few  women  who  as  girls  have  been  submitted 

to  these    methods    are    able    to    nurse    their   children,  and    are    thus  deprived 

f'  i  needed  stimulus,  and  rendered  liable  to  many  disorders  which  are  likely  to 

0)&eble  their  constitution.     The  Principal  of  the  New  York  State  Normal  School, 

Dr.  Oohran,  thus  expresses  himself  :  "  I  have  been  compelled  to  the  conclusion  that 

^  ttxes  cannot   be   educated   on  the   same   system  with   advantage,    and   tliat 

^  }Aysical  disadvantages  under  which  the   female  labours   render  it  necessary 

^tsjrgtem  be  devised  so  elastic,  with  so  much  optional  work,  that  the  female 

B>^teat  at  least  ccanparatively  as  the  occasion  requires."     Professor  Loomis,  of 

Tile  Colltf^   after  describing  the  ability  of  girls  in  the  study  of  mathematics, 

"■d  the  inteaity  oi  interest  <^  Ills  own  pupils  in  the  mathematical  examinations 

^udi  wmetimes  reached  such  a  pitch  that  it  was  "  necessary  to  allay  the  excite- 

'^^  of  the  throbbing  brain  by  putting  bandages  of  ice  on  the  temples  of  the 

I'^'petitors,"    goes     on    to    express    his    repentance    for   such   proceedings,  and 

^''^'inites  that  he  has  abolished  medals,  public  examinations,  and  all  unnecessary 

''iiiiiilaDts  to  the  mental  discipline  of  girls.     Looking  at  the  increasing  physical 

-•*«rioration   of    American  girls,  he  says,   "  The   cry  to   our  older  colleges  and 

""te-honoured  universities  is :   Open  your  doors  that  the  fairer  part  of  creation 

^y  enter  and  join  in  the  mental  toil  and  tournament !     God  save  our  American 

P^^le  from  such  a  misfortune ! " 

A  piteous  but  instructive  story,  which  should  be  put  in  the  hands  of  all  the 
^''vticil  advooatea  of    the  higher   education    of    women,    is   told    in    a   letter 
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who  has  bad  a  medical  education,  states  as  the  result  of  his  inquiries  t^iat 
Cemale  athletes  as  a  ntle  enjoj  excellent  health.  Continuous  application,  however, 
'^o  sedentoT}'  occupations,  oa  in  the  case  of  sompstreflseSf  to  laljour  in  factories,  and 
"Co  &tigQing  omploytueutA  like  tliusu  of  shopwomen,  who  have  to  stand  for  many 
luntrs  daily,  l^uls  to  iU-hoalth,  and  the  Massadiu&etts  Board,  which  )ias  invofitij|^ti.>d 
iiuB  question  also,  concludes  that  certain  requirements  Bhould  receive  full  recognition 
1a.  the  eiBplojuit^t  of  labour  as  afiectiug  women. 
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The  influence  of  the  eeaaoas  on  huiDau  dcvi.-lopuicnt,  activity  atid  health  has 

not  jct  boen  studied  witli  tJie  care  which,  considcriug  tlio  patent  aud   universal 

effects  of  that  influence  on  animal  and  vegetable  Ufe,  we  might  have  expected  would 

Imve  been  beetowcd  on  it.     The  weather  is  the  commonest  topic  of  converaation,  and 

"■BliotM  of  obsorvationa  are  mode  daily  on  thr  bearing'  of  weather  cliang^s  on  l>odily 

coBtCort  and  tlie   progreen  of  disease ;   but  these  observations  are   scattered   and 

UMlen,  and  it  is  only  quite  recently  tJiat  a  rtystematic  attempt  has  been  made  to 

ascertain  the  true  rtdatioiis  of  weather,  and  of  season,  which  is  weather  "  long  drawn 

oBt,*'  to  the  provulcace  aud   mortality  of  disease.     The  arts  of  ciWlisation  have 

wemiugly  ntade  man  more  aud  uiorv  ixidupeudent  of  those  seusoiial  variations  which 

an  of  such  momentous  interest  to  the  lower  creatures,  and  in  the  absence  of  the  more 

cOQ^icuous  and  superficial  reauttH  of  thosf^  cliangeA  he  hva  ceased  to  note  a  deeper 

dotninion  which  they  still  exert  over  hitn.     The  custom  of  being  bled  at  spring  and 

all,  the  last  survtviu^r  recognition  of  a  community  of  amiual  variation  with  the 

^■i^dft  that  moult,  and  the  ti^en  that  bud  and  cast  off  their  leaves,  wont  out  of 

'uliioa  half  a  century  ago,  and  the  majority  of  healthy  [loople  are  now  uncoD- 

^wiia  of  any  alterations  in  their  own  feeltug?)  or  condition  corresponding  with  the 

i^Utioa  of  the  seosotis.     Aud  yet  it  is  certain  that  the  seasons  have  still  a  powerfol 

■■old  upon  the  human  organism,  no  matter  how  artificial  the  circumstances  may  be 

*  irhich  it  is  placed,  or  what  precautions  are  taken  to  exclude  their  influence. 

^we  is  a  gain  of  body  weight  in  winter  and  a  loss  in  itummer,  and  vital  statistics 

•■>•■  that  each  season  has  diseases  which  may  bo  called  peculiarly  its  own.      But 

**«»  is  jitst  on©  seasonal  change  that  is  of  special  interest  in  connection  with  educa- 

^aud  m^ttal  evolution,  and  that  is  the  erethism  or  excitement  of  the  nervous 

^ttta  that  corresponds  with  the  return  of  spring.     This  had  been  almost  lotit  sight 

'*'  »od  Tennyson's  assertion  that — 

"In  the  Spring  •  livr'licr  iriit  changeg  <m  the  burnished  dove; 
In  the  Spriny  ■  yonng  nun's  fancy  lightly  tuma  to  tboaghU  of  lovo," 

•■•  looked  on  hs  a  poetic  fancy  rather  than  the  Btntenmnt  of  a  acientili'T  truth. 
•W  yet  it  would  .seem  that  it  is  absolutely  true  that  there  h  in  human  beings, 
•idi  the  return  of  spring,  an  increase  of  vital  activity  in  the  nerve  centres  akin  to 
^'•ronjftl  excitement  in  the  lower  animals,  which  is  in  tliem  principally  manifested 
•IfDogh  their  sexual  and  reproductive  functions.  The  highest  bii-th  rate  in  tliia 
"DBntry  b  reached  in  the  quarter  ending  the  last  day  of  March,  or  nine  months 
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siibse'iuent  to  the   annual    r^oscitatiDO   of    vital    energy,   while    it    {«    d 
aiid  iniracdijitcly  uftcr  tiuc  n^uKoitation,  whii^h,  like  all  rapid  physiolo^cal  '**'*"gj;^-.»^ 
brings  vith  it  pathological  risks  to  the  structures  and  tissues  involved,  that  n«rr^r-^»  jjg 
diteweii  are  most  proralent     Dr.  Mitchell   and  Mr.  Buchan,  by  thuir  mmitt/m^j^rir 
examinatioQ   of    the   mcteorolo^cal   and   vital   statisdos   of  London,  have  pft>-\iF--<^ 
tbat  while  the  g(<npral   preponderance  of  deaths  EalU  in  the  cold  montlis  of     fc^JB^ 
year,  when  bronchitis  and  pneumonia,  which  are  together  ni^nnbln  for  one-fi^iaA 
of  all  diwths  in  the    metropolis,  and  other  diseaBes  of  the  ni'^piratory  Bppanu>^us 
moeb  abountl,   tlie  propondorauce  of  deaths  due  to  nervous  diseases  is  iu  MaiL^'> 
April,  and    May.     CephiUitiB,    under   which  a  varietj'  of    forma  of    inflamniad'tf^::^^' 
of    tlie  brain  and  its  membranes  are  included,  has  its  minimum  as  a  caon   -^^ 
death  during  September,  October,  and  November,  and  is  above  it«  avera^  fro 
the  begtuniiig  of   the  year  till  tlie  end  of  August ;   its  maximum   period  ha: 
from  the  middle  of  Febi-uary  till   tlie  end  of  May.      Epilepsy  has  its  niinitD' 
death-rate  from  the  middle  of  July  to  tlie  first  week  of  Septrmlier,  and  ita  ahmli 
maximum  in  Miu-di  and  ApriL     And  chorea,  or  St  Vitus's  dance,  has  its  mnKimn 
<)eotJirate  from  the  middle  of  February  to  the  middle  of  Jane ;  its  niiiiimuni  from 
middle  of  August  to  the  middle  of  T>eeember.    In  close  accord  with  these  eoiiclnrii 
of  Dr.  Mitchell  and  Mr.  Bachan  is  the  information  to  be  iK-rived  from  the  rrpoi 
of  lunatic  hospitals,  which  abow  that  the  mortality  amongst  the  insane  is  greates^^st, 
and  that  the  admissions  into  those  institutions  are  most  numerous,  in  the  spri 
months,  when   all  purely  nervous  diseases  are  most  fatal  and  pn>valent. 
m,  too,  suicide,  which  on  the  large  scale  may  l»e  taken  to  represent  a  profound 
violent  disturbance  of  the  nervous  system,   is,  like  nervous  and  mental  diw 
subject  to  the  influence  of   tJtu   |)eno<lic  ohangee  in  the  astronomtoal  coodttk^>^Bf 
of   the  earth,  and  above   all  to   the   Toriattons   in    temperature,    humidity,    a^rsd 
borometi-ic  pressure  which  constitute  climate.     In  all  the  countries  of  Kurope,      m« 
Mosselli,   elaborately  cDn6nnti)g  a  previously  well-known  foot,  haa  detnonstrati^^ 
suicides  increase  in  frequency  in  thoAe  spring  months  when  there  is  an  upheaval      in 
the  nervo  centrea,  and  when  the  passions, 

"  Eroltioff,  tretnbUDg,  rsgini;.  fainting, 
PosMMod  beyond  the  Uufle'a  pualing," 

throng  round    "  the  magic  cell  "  not  of  the  heavenly  maid,  but  of  the 
neurioe  of  the  brain.     The  number  of  voluntary  deaths  goes  on  increodsg 
the  beginning  of  the  year  to  June,  In  which  month  it  attains  its  roaxiraom  ^^**" 
thence   falla  with    regularity  to  the   end  of  the   year,    the   minimum    fnllinff      '** 
November  and   December,  at  the  very  time  when  (he  H  prior*  pliilusophers   li^-' 
Muiitesc]uio  hatl  fixed  the  maximum.      The  statistics  of   crime,  oj^ain  like  tl»f^ 
of  suicide,  bear  marks  of  the  influenoe  of  the  neuHona  un  human  nature,  for  tti^> 
reveal   tbat  crimes  against  the  person   are  most  numerous  in  spring   and  am^^ 
aammer,  when  the  stAg's  homa  are  budding  and  his  aggressive  instincts  ore  to*^ 
prODOunced ;   while  crimes  against  property  are  moat  numerous  in   luituma  »«■ 
early  winter,  when  squirrels  hty  by  their  stores. 

Bui  it  might  be   said,  all    the   instances  of    seasonal    chao^  addncrd   h'*" 
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'«mice  to  ndnlui,  in  whom  tlioM  functions  which  hnr?,  nt  I«Mt  tn  one  ■», 
naritcd  (leriodiett)',  have  been  MtahUslifd,  and  thfy  give  im  wMmuit  thfmforo 
Cor  inferring  t)iat  c)iililren  are  affected  by  (tL-oHouai  vnriationK  To  thiA  it  maj 
t  y*^  Kpliol  thut  Ukf>  f»m*  Uwa  which  i^uUu*  the  annual  Uucttuliona  in  tbo 
px^raluue  of  the  conditions  alladed  to  in  adults  may  b«  traced  oat  in  tiie  diMAaes 
I  of  children.  ConvtihuDna,  &x)tn  which  so  many  infant*  and  children  pcriidi,  hrnvfi 
B  tlaeif  minimum  death-rate  in  Septtmiber  and  OctoLM.'r,  thvir  imiximuni  in  Fubniarj 
^^Bd  March ;  and  hydrDoeph&lus  bos  it«  obeolute  mininium  in  Septocnber  and 
^^■Mober,  its  absolute  moxiniQm  in  March  ami  ApriL  Whonping-oought  in  which 
^^m  ijanDodic  dement  in  prominent,  and  which  is  really  more  a  diaeast*  of  tlie 
aerraBS  syatem  than  of  the  respiratory-  orgaiii,  hu  ite  maximum  mortality  in  tiic 
^viAg  iDontha,  ami  it  is  instructive  to  note  that  ecw-latiiia,  which  is  certainly 
ind^iendent  of  ohan]^  in  the  nerroos  ayatem,  ia  most  htal  just  when  whooping- 
oovgh  is  least  90.  Not  only,  however,  are  the  strictly  nervous  diwtaara  of  children 
BKat  active  in  if[iruig,  but  another  dan  of  dieeasos  from  which  they  niSer  greatly, 
and  which  in  some  way  not  yet  uluddated  are  relate<l  to  iii>fvuua  dtMaan,  are 
tben  ahio  most  energetic  These  are  diseoaev  of  a  tubercular  and  scrofuloiu 
ntttOTe.  Consmnption — one  of  the  two  most  fatal  loourges  of  our  British  climaio — 
baa  tti  mortality  dttitritratcd  throagh  the  MvcnU  months  of  the  y««r  in  a  manaer 
icifMitical  with  that  of  the  mortality  from  nerrous  diseaaeB  ;  and  the  mortality  bom 
t«ethiog,  under  whu:h  ore  included  many  Kcrofuloua  comploinUi,  foMowa  a  ooiute 
thnoghoot  tlio  jvar  exactly  oorpcqwnding  with  that  of  tho  mortality  from 
^soimilBioiu, 

No  one  can  study  the  dintribution  throughout  the  year  of  the  various  diae— ea 

"^ititii  ore  Altai  to  children  without  being  struck  by  the  lethal  actirity  of  those 

*^UM]y   or  indiivctJy   involving   the   nervous   system    in   tho    spring   and    early 

**UiQier,  and   no  phyBiologiHt  can   \'iew  thin   fact,   in   connection   with   biologioal 

"^'CTioe  generally,  without  felting  oiuiun'd  tluit  the  nervous  a^ntem  in  tite  young 

^   to  some  wi^   powerfully  affected    at   that   season,  and   is   undergoing  aotiro 

^^oliitional   changsa      And    the  vernal   dUturboDce  of    the   oervcra*  wy^mn  b 

'^'ABtfcsted  in  other  ways  tlun  by  itit  liubility  to  iterions  disorder,  aa  shaip-siglited 

P^'cats  and  tcochefa  nuiy  often  observe  for  themselves.     There  come  *itli  spring 

"*  Biony  children  a   rewtlessnem  and   cxcitubility,  a  perrermly  and  irascibility  of 

'^per,  or  a  lixthmieai  and  indispoeition  for  exertion  that  are  not  displayed  at  other 

**'8«»;  niu]  tiierp  come  then,  olao^  more  plentifully  than  at  other  seaaona,  ph>-Bioal 

'^'cations  of  debility  and  the  scrofulous  habit,  Huoh  on  enlarged  ghutds  and  toiuuls, 

^''pepsia  aod  loss  of  appclit*;,  strumous  ophtluJmia,  discharges  from  the  ear,  and 

'**'^*rgements  of  joints.      Could  statjuticfi  hearing  on  the  subject  bo  obtained  it 

*"ould  certainly  he  e«tAbltftlied   that  a  far  hunger  proportion  l»rwdt   down   under 

f^'iicatioiia]  proctsBag  during  spring  than  st  other  seasons.     Nuy  !  it  would  sooroely 


'^   rash   to  amert,    that  when  syBtematic  measurementa  of  the  head  are  made 

^^^larly,  st  all  stages  of  growth,  it  will  be  found  that  tho  head  ex|mnds  more 

Pidly  «n«l  ilwdedly  during  ajtring  and  snmmer  than  during  sutunin  and  winter. 

*•>  lignifii^fint   fart,   showing  tht»  greater  «oti\ity  of  tUwcwwtb   in   RprinK  and 

kmer,  has  hem  ratablished  by  Bertfaolfl,  who  has  found  that  the  Mtmi*  tingeruail 


which  in   winter   required    152   days   for  its   oomihluto   regeneration,    in   sumnur^c- 
tequired   only    IIG   day&     The  euibryological  relations  of  the  skiu  and  norvnxaB  ■ 
ByBtem  should  not  be  overlooked  in  ooiiuectioii  with  this  fact.  I 

The  practical  deduction  from  all  tlii»  an  regurdH  education  would  secnii  to        Vt 
that  spring  in  the  time  when  there  should  be  a  relaxation  of  pressure  on  the  hi^^^Mr 
nerre  centres  o£  children,  when  more  rest  and  lesi  work  should  be  enjoined,  w        boi 
Dtrong  dtiuiulatlon  and  severe  cxem»o  should  bo  carefully  avoided.     But  in  thi^^te  ^ 
in  GO  many  other  educational  matters,  physiolt^cal  indications  have  l>ceu  not  i^^^gdy 
disrcigmrded  hut  contravened,  for  in  mottt  schooht  the  hardest  work  of  the  J^^^mtit 
reserved  for  this  perilous  seaaon.    KxaniinHtions,  which  are  generally  held  at  thr        ^ 
of  the  sumiuer  term,  have  to  be  prepared  fui',  and  ito  special  diligence  and         coq. 
oentaUion   arc  demanded,  and   both  pupil  uud    teacher  ofti-u    feci   llic    inju^^ri<j|].^ 
efieots  o£  ovur-exertion.    An  Ajtiericau  nutlior  has  notetl  this.    Ho  says,  "  In  feE>hiip 
a  certain  languor  is  felt  by  many  perfectly  sound  persons.     It  is  tlten  tha&  -tbf 
work  of    the  year  approaches  its  climax,  and  the  entire  school  for  two  mtMttUu. 
is  conscious  oC    a  moral    spur    to   inuivasod   i-ObrL     The   yearly    exumluation  «i 
the  close  of   June    requires  additional  exertion  in  preparing  papers,   correc^ii^ 
marking:,   averaging,    and   in   making  ready   for   public  exliibitioiui."     Educatian. 
judiciously  conducted,  may  go  on  safely  in  spring  as  in  other  seosans,  but  their 
should   be   no  extra    labour  nor  competitive    excitement  then,   while  for   &«gil^* 
mobile,  and  scrofulous  children  Ihei-e  should  be  an  abatement  of  the  ta&ks  ex*dA"^ 
from  them  in  winter.     The  exunple  of  Mr.  Ooller,  of  tlw  Roxbury  lAtin  SdwO*' 
merita  imitation.     Ue  made  it  a  i-ule  for  his  teachers  to  lessen  the  school  «o^-^ 
whenever  th«  warm  weather  set  in.     Hod  Milton  some  obscure  notion  of  tha  asir^^ 
kind  in  his   mind  when   he  fisid,  whUe  sketching  out   his  scheme  of    edacMt»^^^^ 
"In  those  vei-nal  seasons  of  the  year  when  ihe  air  is  calm  and  pleasant,  it  wen 
injury  and  HuJleunesit  against  uutuiv  not  to  go  out  and  sco  her  riches,  and  )NUtak-  -'^ 
in  her  rejoicing  with  heaven  and  eartti  *'  ?     At  this  vernal  season  certainly  a  liUaa^^^ 
allnwimce  of  outdoor  exercise  and  communion  with  external  naturu  is  needful  t^^^_ 
health  or  vigour.     Examinations  will  be  lcasfea])t  to  damage  the  uer\'ous  system  *^^tM 
token  immediately  before  the  Ohristmas  vocation.  ^ 

Whcit  children,  during  early  spring  or  suiumor,  exhibit  very  marked  cxcitciMOt^^ 
or  prostration,  or  are  attacked  by  any  of  those  trifling  ailments  which  are  oftoi^^^ 
neglected,  but  whicli  are  very  signihcant,  such  as  swollen  tonsils  or  glaodSt  th^^^ 
work  of  education  should  be  interrupted,.  The  way  in  which  such  delicata  chitdaai^^ 
revive  and  strengthen  when  sent  for  a  rei^t  at  the  seaside  or  to  a  seaside  athoiA^r^ 
where  they  are  treated  as  half  invalids,  is  surprising,  more  (vpecially  wheo^ 
they  have  dbundauce  of  fixwh  air  and  of  sunlight,  which  is  indispensable  to  ucrroutf' 
and  delicate  childr^i,  as  to  all  growing  organisms,  promoting,  as  it  doe%  th^' 
oheui«al  uhangoti  that  are  e—entiftl  to  health  and  comfort.  It  is  for  such  childm*- 
that  school-ships  arc  to  bo  desired.  To  them  a  genuine  ocean  climate — the 
invigorating  atmosphere  that  is  to  be  found  at  a  distance  of  not  leas  tluiu  thiity 
miles  from  land — is  more  likely  to  prove  beneficial  than  the  mixed  air  of  our 
coasta,  beneticial  in  its  way  although  that  be.  The  experience  of  innnnicnhle^ 
invalids  who  take  long  voyaj^m  in  uearch  of  restorative  inflnenoea  puta  it  beyonti 
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(loabt  that  ocean  life  does  work  remediaJ  aiid  biiKdng  effects  that  aiio  uot  othurwiao 
(0  be  aBciired.  The  antiro  chnnge  of  tiauie,  the  {;icilitieK  afforded  for  being  ranch  m 
tlie  opeD  air  and  in  siuolight,  the  iukbituul  i-eapirution,  when  oik  deck,  of  air  free 
irom  orj^anic  aud  inorguulc  luipuritics,  8iioh  as  lluHting  particloa  of  dust  and  carbon, 
but  satiir&ted  with  saline  ooiutitueata,  together  with  the  Hcdative  uctiou  of  a  oom- 
paratively  humid  atmosphere  and  higli  barometric  i>re«suru,  and  the  tonic  effects  of 
•ea-breeaes  and  of  changes  of  climate  in  passing  through  different  Utitudes,  exert 
marrelloias  cff<;cts  in  arresting  certiiin  nuUadios  and  in  iiu|>iU'ting  vigour.  These 
benefits  might  readily  be  obtained  for  children  of  the  tendencies  indicated  us  well 
as  for  tliose  who  are  threatened  with  phthisiK,  or  who  arn  ivcovoriug  from 
pneumonia  or  pleuriKy,  joint  and  nf*rvouK  attectious,  while  at  the  samo  time 
edacation,  which,  in  these  struggling  days,  parents  are  always  reluctant  to  forego, 
might  still  bo  carried  on  in  a  moderutc  degree.  Were  an  approved  and 
commodious  ship  fitted  up  in  a  suitable  niannei-,  and  ottioered  not  only  witli 
a  navigating  contingent,  but  with  a  dot-tor  of  exiMtrienoe  and  character,  ranking 
next  the  captain,  witii  tcaclicrs  of  ability  and  judgment,  and  with  competent 
Biatrons  and  narses,  on  opportunity  would  bu  afiui'dcd  of  sending  delicate  children 
QO  Ktt-voyagut  Cram  which  they  would  nrap  iuculculablr  odvontage^  especially  in  tho 
and  summer  seosuus. 

Epochal  Cuasues. 

Besides  the  rhythmical  chaJiges  in  tho  bodily  functions,  which  have  been  already 
dull  with,  there  are  other  marked  periods  of  modification  of  these  functions,  wluch, 
ttihey  occur  at  wide  intervaJf>,  are  the  boundaries  of  difftrt.'nt  phases  of  existence, 
sod  are  dissimilar  to  cadi  other  in  tlteir  characteristics,  may  be  called  epochal,  but 
'iich  may  yet  perhaps  be  brought  under  a  genei-al  law  of  periodicity  with  a  tcnn  of 
■Tea  years.  The  first  epochal  chauge,  tlie  primary  dentitiou,  occurs  during  the  firat 
JbW  of  extro-utorine  life,  while  at  the  seventh  yeaj'  of  life,  the  second  ticntitioii,  that 
"  lo  »y  the  second  epochal  change,  is  in  progiTsji  At  foiirt*t'ri  year*  of  ago  eomos 
tlie  revolutionising  e|x>ch  of  pul>erty ;  at  twenty-one  the  epoch  of  transition  fi-om 
■dolaKQCKe  to  manhood  (tho  third  tlfntition  .some  would  designate  it,  for  tho  wisdom 
httli  ought  to  ap|M.>ar  about  this  time),  and  at  twenty-eight  the  epoch  of  maturity, 
wtbe  attainment  of  perfection  of  the  physical  and  mental  powers.  At  the  sixth 
Wwventh  septennial  period  women  reocli  the  gi'ond  cUmacterie,  and  at  sixty-three, 
t^naslteen  maintained,  men  nndci'go  cliangcs  which  are  analosrous  to  the  climacteric 
la  Women,  losing  flesh,  becoming  weak,  nervous,  dyspeptic,  aud  low-spirited  for  a 
"Be^  after  which  they  either  recover  health  or  pAss  through  some  decided  foi'm  of 
*lMue;  This  di%'isiou  of  life  into  septennial  periiHts  may  :ip|xtir  fanciful  to  KOme, 
wt  K  any  mtt-  no  douhl  can  be  £oU  about  tho  epochal  chan^ets  limiting  tho  first  two 
'Bptennial  periods;  and  it  is  with  these — with  thp  two  dentitions  and  puberty — that 
'*i*Q  interested  in  education  and  thr>  healthv  gro^^tb  of  the  nervous  system  are  con- 
ad. 

The  first  dentition  commences  witli  tlie  ap^iearuuce  of  the  two  central  iucisors  of 

lower  jaw  at  about  the  seventh  uioutli  of  fife,  and  terminates  with  the  appcar- 

of  the  second  mohir  teetli  at  about  two  years  of  age,  the  other  teeth  appearing 
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in  this  order — the  central  incisors  of  Uie  upper  jaw,  the  lateral  incisors  of  the  low^r— 
and  of  the  upper  jaw,  the  first  molars,  and  the  canines.     The  erupticm  of  tiie  ter-  -= 
may  take  place  without  any  constitutional  disturbance  or  ailment^  many  in^nt:^^ 
maladies  which  were  formerly  attributed  to  it  being  now  known  to  be  dne 
improper  feeding  and  the  n^lect  of  hygiene ;  but  while  this  truth  is  recogniaed, 
must  not  be  allowed  to  conduct  to  another  error — that  of  ignoring  altogether  t— _I 
patholt^cal  relations  of  teething.     The  eruption  of  the  teeth  is  ^ways  attenC^ 
with  vascular  turgescence  roimd  the  bulbs,  and  up  to  a  certain  point  that  tnigesoec^^ 
IB  pfaysiol<^cal,  but  beyond  that  point  it  l>ecomes  actual  inflammation,  and  rmriu 
tenderness,  pain,  fretfulness,  and  more  or  less  abstinence  from  food.     Ifow  ^be 
nervous  centres  in   the  infant  are  imdergoing  rapid  development,  and  are  veiy 
impressionable,  and  if  to  the  ordinary  impressionability  of  the  period  of  groirti 
there  be  superadded  the  impressionability  and  liability  to  sudden  excessive  disdiHr^ 
which  come  from  inherited  neurotic  tendencies,  it  is  not  unlikely  that  the  initatioD 
of  the  twigs  of  the  dental  branches  of  the  fifth  nerves  will  bring  on  oonvulwiiit. 
These  nerves,  the  fifth  pair  which  are  distributed  to  the  skin  of  t^e  head  and  &oa^ 
the  mucous  membrane  of  the  mouth  and  throaty  the  glands  for  tean  and  saliva,  tfce 
muscles  of  mastication,  kc^  are  much  larger  in  infancy  relatively  to  the  size  <A  tie 
nerve  centres  than  they  arc  in  adult  life,  and  in  tliat  respect  resemble  the  lOH 
nerves  in  many  of  the  lower  animals,  and  probably  play  a  mor«  important  ptrt  ii 
the  economy  than  they  afterwards  do.     Irritation  of  these  nerves,  or  rather  of  thar 
branches  in  the  cheeks  where  there  has  been  injury  of  the  nerve  centres,  his  bm 
shown  by  Brown  S^uard  to  be  a  suie  way  of  inducing  epileptic  fits  in  guineai»Pi 
and  so  it  can  be  readily  understood  how  involvement  of  branches  of  these  nerrei  in 
an  inflammatory  process  may  bring  on  convulsions  aiid  other  nervous  diseuei  '^ 
infants.      Feinberg  has  produced  inflammation  of  the  spinal  cord  in  rabbits  17 
playing  for  half  an  hour  with  ether  spray  on  the  hind  legs,  which  were  sh»«i 
The  animals  thus  treated  were  at  once  paralysed,  then  recovered,  but  ultiiD>t<tr 
died  of  softening  of  the  cord,  and  the  same  result  was  produced  by  cauterising  ^ 
lai^  nerve  of  the  hind  limb.      Feinbei^s  experiments  showed  tliat  initatios  d 
nerves  on  the  surface  may  produce  inflammation  of  nerve  centres  without  inflto* 
mation  of  intervening  structures,  by  the  effect  of  that  irritation  on  the  blood-v»rf* 
first  contracting,  then  dilating  them  through  their  special  nerves ;  and  they  mg** 
how  patches  of  inflammation  may  be  produced  in  the  brains  or  cords  of  infiui^ 
by  the  local  irritation  of  dentition  when  tliat  is  acute  or  unduly  prolonged.    loBurti 
who  are  burned  or  scalded,  that  is  to  say  whose  cutaneous  nerves  are  canteriw 
even  over  a  small  surface,  are  peculiarly  liable  to  concisions.     Dr.  West  tes™*' 
that  cerebral  congestion  is  frequent  during  febrile  disturbance  in  inlets,  and  tW 
the  liability  to  cerebral  congestion  imparts  a  special  gi-avity  to  all  ordinary  msl*^ 
occurring  at  the  time. 

Teething  caused  4,256  deaths  in  England  and  "Wales  in  1879,  tho  last  yesr  f* 
which  returns  are  available,  and  these  deaths  wci-c  distributed  between  the  *•*• 
sexes  and  amongst  the  different  months  of  the  year  exactly  as  nervous  diseases  art  dis- 
tributed, and  hence  it  may  Iw*  inferred  that  where  teethinc:  is  fatal  it  is  so  princip*W 
thiv)u<,'h  the  induction  of  disoi-ders  of  the  nerve  centres.    Obviously  so  \ox^  a  mortsu^ 


^TMSTBIXO. 


321 


teetlung  indicates  an  enomious  piv\-alMic<e  of  nfrvous  disorders  cftUfied  W  it — 
^linrdtm  which,  although  not  futa],  still  often  louvu  permamuit  traces  li^liind. 
1  Sdur  cases  of  idiocy  and  itubecilitr  date  from  couniUioos  ut  tcetliing,  mid  it  if 
^^piinoa  to  discover  a  history  of  ihvwi  in  grownup  p^^rHuns  comphuniiig  of  ncn'ous 
^BUfccciuua.  A  large  percentage  of  odalt  epileptics  prove  on  inquiiy  to  have  bad  oon- 
^^TiWons  when  tithing.  If  one  child  in  a  bii-ge  family  has  miflenyt  from  them,  he  or 
ak  is  oonRtAntt  7  seen  to  grow  u]i  more  capricious  in  disposition  or  wt'akf^r  in  cnjiaoity 
^In  the  other  chihiren,  and  indeed  it  may  be  taken  h  certain  tliai  8e>-eru  outi- 
voUoiis  during  teething  loavn  i^Tiimnent  morbid  vestiges  behind  thoui  in  a  lar;ge 
pnfKtrtion  of  eaitos.  And  tliei«  in  anotlier  diaeose^  generally  commencing  dtinng 
tlie  fint  dentition,  which  cannot  bt;  overlooked  here,  because  a  de-ficiencj  of  int«'lleot 
is  one  of  i  tit  moet  inevitable  coniieqttencee.  That  disease  is  rickets.  \\'l)en  a 
t««thing  infant  cmses  to  play,  and  Uea  witli  outstrc^tchod  liuibet,  showing  sigtix  of 
pain  during  lifting  or  moving,  when  it  is  pf-rpetually  kicking  off  the  l>ed  clothes,  as 
if  in  the  endeavour  to  cool  iuwlf,  when  it  suHi-rs  from  profuse  pei-spirations  of  tlie 
twwl  and  neck,  when  its  faon  grows  bniod  and  siiuaro,  and  assumes  an  aged,  anxious 
ik,  the  fear  of  rickets  should  be  awakene<l,  t-vun  although  there  be  no  deformity, 
measures  tihould  be  taken  uocordiugly.  Tlie  probability  is  Umt  the  limbs  will 
ly  become  orookml,  the  spine  bent,  the  nititKilen  wast<'d,  while  t!ie  teeth  are 
I  in  their  dovulopment,  unless  hkilful  feeding,  combined  with  active  medical 
^latment,  prevails  to  arrest  the  progrens  of  the  disease.  .It  ouglit  always  to  be  a 
vatjsct  of  cungratiiliilioii  to  paruuts  whiru  the   fii-st  dentition  has  been  got  safely 

The  precautions  to  Ije  taken  to  jirotect  the  nprvnns  system  from  mischief  daring 

ing  are  mostly  to  I*  drawn  from  the  rulee  for  the  general  management  of 

ly.     Hpceifd  vigilance  must  be  exercised  when  the  infant  begins  to  Ije  peevish, 

'^e  saliva  drihhles  fi^>m  itA  moutli,  and  tite  gums  grow  hot.      Diet  mumt  be  simple 

*Jid  regular,  overfeeding  must  be  avoided,  abundant  ei-jrcise  in  the  open  air  pro- 

^Tifcd,  and  tepid  bathing,  which  greatly  allays  nervous  irritability,  perseveringly 

^•iried  out.     Scarificfttton  of  the  gums  ii^  no  longer  a  routine  practice,  ««  it  used 

*<  he,  as  it  does  not  really  rpleaae  the  tooth  nor  remove  the  pressuiv  on  the  ner^■«l, 

*M  the  number  of  casts  of  excessive  IoclI  inHiimmation  in  which  it  can  be  usefully 

to  is  rwtlly  \'ery  smnll.     When  convulsions  have  actually  occurred,  how- 

■carification  sJtould  not  l>e  overlooked  as  a  possible  means  of  giving  aid     A 

(rf  drags  have  been  introduoerl  into  use  in  recent  years  which  Iiavo  rendered 

a  much  less  foniiidable  ejioch  of  infant  life  than  it  was  form(*r!y,  by  en- 

Qg  a  ikilfal  me<lical  man  at  once  to  arrest  some  of  its  most  dangerous  symptoms. 

The  secomi  dentition,  which  begins  about  the  seventh  year  with  the  sppcaronce 

w  th*  first  permiinent  beyond  the  secondary  temporary  molar,  and  extends  to  tlie 

•hfentb  or  twelth,  when  the  canines  and  second  pt-nuttuent  molars  are  cvit,  pi-odoce* 

*••  constitutional  di8tiirl)ance  than  is  ustmlly  supposed.     Rengger  observed  that 

y^mg  monkeys  often  sickened  and  died  of  fever  when  shedding  their  milk  teeth, 

■"J  the  sameprooesa  is  certainly  not  free  from  risk  in  the  human  subject.     Ncrvona 

•toJrea  occasionally  become  emaeiatetl  during  its  progress,  or  sufler  much  from 

^tnlgia  or  cough  ;  and  ftxim  having  been  har<ly  and  robust,  they  become  pale  and 


^ 
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delicate.  App«notly  iu  oonneotiou  with  it  also  compUinca  uro  BometuDes  maile 
headachoB,  tendemeM  of  tho  eyes,  and  lasfutudn.  At  this  jwriod  al&o  is  enooufiioi 
that  curloua  aud  aomutamts  pttxsling  perveraion  o(  tito  munil  tmttiru  kuowu  m»  mmi 
gcriug.  From  egotuun,  and  uiistiablo  cnivlug  for  noLiou  aud  &,vin]Kktliy,  £roia  s  dm 
to  escape  work^  from  jenluuity,  or  from  some  more  coiuplox  lootivc,  lUu  hoy  or  (j 
aimnlates  diaeaee,  and  may  do  so  trith  conaiderablo  ingenuity  aud  fiucoeaa,  or  grofl 
fjCAggacatn  Homc  trilling  ailineiitN     \\nier«>  tliorougli-going  lUid'  \ 

tliQ  disease  ndoptcd  in  {(i^'iicmUy  ouu  of  wUicL  an  iustanco  lioa  ]<i    .         .  j 

the  honaehold,  aitd  whicli  the  child  has  therefore  bad  on  opporUuuiy  ol'  uttKfy u^ ;  oj 
whoa  this  discoNo  ia  one  that  ia  of  lui  hcreditaiy  nature,  there  in  of  couree  «  {<rc«ui« 
tioa  in  favour  of  the  genuineness  of  the  aanuned  illneia,  especimUy  nb  iut  oat«i 
Gruit  lUixic'ty  was  caumxl  for  ii  timo  by  a  boy  whosu  broUic-r  hud  diud  of  acut*.-  h^d  r 
wphnhis,  and  who  oomiflnined  of  headache  luid  gidcUuesa  and  delilicrstvJy  9<|UBituJ 
whilo  a  girl  of  eleven  deceived  gv&i  her  doctor  for  a  day  or  two  InLo  tlie  beUcf 
she  had  somo  diaeaao  of  t]ic  stomach  by  pentistcnt  selfinducoti  voimtiog  afttf  aid 
med.  Hydnvphobia  has  been  simulated  by  a  malingering  girl  who  liad  howd  4 
description  ui  it  read.  A  malingorin^  child,  although  a  nmUugerLT,  in  nerer  (|UM 
beakhy,  and  always  rcquirca  medical  treatment  luid  guidance,  llio  difordrr  ii 
generally  porverty  of  the  blood  and  nerx-otisnose,  which  not  i-arely  Aro  oonnoetrd  viik 
uonatituttonal  chuigea  associated  with  the  second  den^tion.  Dr.  JadCMU  ag^ 
Inferring  to  the  disoi'ders  incidental  to  the  second  dentition,  "  The  remedica  wUA 
I  hA^-o  fomid  most  uacCul  iire  as  follows  :  FirsFt,  a  relief  from  study  or  from  ttff^ 
tasks  yet  UEing  liooks  as  far  a^  tlivy  alTord  ugix-(.ii1>lc  occu]iation  or  auiuwu 
Second,  exeroise  in  the  open  air^  preferring  tho  modti  most  agreeolilo  to  ^ 
patient,  aud  iu  more  gravo  caxca  tho  removal  from  town  to  vomilry." 

Incontestobly  tho  moiit  remarkable  and  momentous  epoch  in  the  life  of  s  knuo 
beuig  is  pobortyf  when  rapid  growtti  takes  place,  when  new  jihyiucai  tdiaraolrnlbi* 
are  oasumedf  when  powej's  pn^riously  ]>otentiftl  become  active,  and  when  tiw  w 
wtxea  diverge  mora  H-idely  than  liiLherto  in  bodily  oontigurutioii  and  mental  inAl^ 
lliis  «poch  OOCU1-*  in  tho  male  in  this  uDimti7  at  from  fourttxai  to  sixinaj>tf 
of  age,  and  in  the  female  a  little  earlier — from  tlin  thirteenili  to  the  sixtotfU 
year, 

A  very  rapid  body  growth  precedes  puberty  in  Iwth  soxes,  and  tJiia  conta  a  fW 
or  two  earlier  in  girk  Uian  in  Imytt.  It  bus  been  argued  timt  it  is  to  the  (crasurt' 
Ituss  developmnnt  of  tlie  fmme  at  tJiis  i>m  tliac  thu  final  diffcTenco  in  Uto  hra^^ 
individuals  is  chiefly  lo  \k  Attributed,  and  hencii  llie  iiUluHUCnS  ^^ '     ' .    '  ■'■in^ 

or  retard  growth  are  dewerviiig  of  study.     All  tlie  vbangtiti  oou^  '.<fltf 

are  more  rapid  in  the  girl  tlian  in  tli^^  boy.  The  girl  almost  at  one*  bsom* 
wouian,  but  the  \ioy  is  still  a  lioy  for  several  yi'ani  after  puberty,  and  only  '*T 
gradually  oituimi  to  mouhuod.  Dr.  Rubertb'  tAbU's  of  heights  of  boya  "  she*  ^ 
tho  pre-pubertic  growlii  liegiiiH  about  the  age  of  twelve  and  a  buU  or  thiruxii  f^ 
in  tht>  noit'labouring  alafis,  and  oauseB  itot  only  a  higher  m(«n,  but  a  wider  rsof] 
belvecn  the  lAlleat  and  shortest  boys  than  among  the  labouring  oIok,  amongst  «^ 
thi!  pi-«-pulxTtie  growth  dof»  not  show  itself  till  ayear  or  two  later."  A  oocopaliacf 
of  the  heights  uf  boys  of  tiiu  nou-labouriug  with  Lhotw  of  boys  of  tiis  artiauidai< 
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Eeocn  tlie  «p  of  twelve  to  SAventeen  uakei  viry  oon8|iicaoua  Lhi*  effrcts  of 
utnuMtuoea  on  corpomd  dovolopmoat  OocaoiuuU^  tho  pttUitio  XkAs  grtmUi 
tpiet  on  witii  mArvtiUous  <iuickiRm  ilr.  Povor  nXLe^jim  that  nmong  Uu^  Xoj;i  uiU 
wi  Odiforniiut  Indtuis  Uio  L-hildreu  rottiaia  mere  dworfr  till  ^htty  an  twd^  or 
jtmn  old,  wlten  they  cUut  growing  Bbd  ahoot  up  Roddealj> — itigfittHn  ]ntiiic« 
^ortB  of  liuty  and  ffni&t  growth  «m  aecn  in  thw  oountrv  cIikHU  xh} 
o(  crtJtin  dtatheaea — the  caturfaal,  fur  L-xaniplo.  ami  thn  struinottt— 4nd 
^^nuta  buUi  betoken  luid  aggravrnte  ooufttitutioiiai  wuakuuat. 

okaagQB  Uial  tAke  plaoci  in  tlw  ncnroiui  ocntrm  •!  fchui  tinw  of  li&  have  not 
^Wn  diflemntiaterL     'Iliat  gr^At  dianges  do  take  y\»cv  ibntt  ta  c< 
wltt  tlwy  iixv  cuiwot  be  partictitariiind.      Expauukn  of  tho  ftkall,  wbirh 
mamd  oa  an  iud«x  of  iucruuMii  in  hiu  of  thr  bruin,  Htill  jtoca  on  ;  bat  wo  have  no<] 
oiiMnraticiiia  alioving  cither  tliat  it  ^imm  an  ut  an  iiugnionteU  mto  bofon.',  during, 
«sft«r  t>ub«rtj,  or  that  it  takes  phwv  mora  jmrticnlaHy  in  ccrttun  n-giom.     The 
•mre  centre  ohaogus  pccalior  U*  thn   pvrioJ  an-  pa-rbikfiH  mora  of  tho  uatan*  ot 
J/^  elaboration   than  of  niero  incmuw  in  bulk,  and  it  may  bo  niTtuisMi  tlmt 
Hk  all  tbo  higher  oaatre*  reoeivo  a  nutritivf  impaUo  and    dxtMid    thfor  cell 
^BtocUom^  a  ipeoiaJ  nntltipUcntiau  of   rlcmtoitJi  and  ditft-ren  lint  ion  of    - 
BB|>tMe  in  tho  lumbar  swelliiig  of  theapinul  curd,  ati'l   in  \hc  cormm  t 

(^  Uain  which  coaneot  tho  tower  and  inner  pnrt  of  thp  t4»niigr(>«|ioiioidid  wttfc' 
l^  Mcipatftl  lobcR,  and  are  in  eonKigitit/  to  tho  umtmi  of  utieU  and  tnr«il<f 
Muukm.  This,  at  any  rate,  is  iodnbitahh.' :  thct  great  changea  of  aome  kind  nuut 
t>kt[ihH»  in  Uic  brain  at  d  {RTifMl  wb«m  sijBmAl  and  far-rmching  aJtrrationH  an 
*Tnii)^  in  inlelloct  and  cbanMter;  for  at  |KiU;ity  the  boy  or  girl  bt«rjuif« 
**nptibte  to  impreasions  of  a  now  rUuia,  juid  to  oniotionn  of  a  new  order,  which 
k'soheeqaent  nxiBtt-tice  and  dt-'velop  new  pItaaiM  of  mental  actirity. 

w^en  tiuch  importtuit  and  rapi<l  changL-a  aa  thoae  just  iniUea(«d  in 

brain,  and  body  goneroily,  atv  gning  on  must,  of  cnursA,  be  fmught  with 

to  health.     The  nerve  centn^i  becuoiu  unatable.      Inaanily.  wJiiofa   before 

ty  ia  rare,  after  it  becotnea  oominon ;  and  a  largn  ptvportinn  of  <msc«(  of  ppilt>psy 

bom  that  p«ni4HL      From  eui  anulyua  of  1,1.50  caacs  of  c\r\}t!\»y,  \)t.  fitmt-ra 

that  iijorv  than  onu  iiuartor,  or  '1^  per  cuut.,  comiuf-uced   under  ten 

of  a^  and  nearly  luKt-hulf,  or  46  per  cent.,  botvoon  ten  and  twenty.     <*A 

ouiabar  of  coai-K,  no  h^ait  tikon  12^  par  cent,  of  the  whole,  ooinnienoed  dttriftK, 

tliree  yean  of  life.     In  tbU  )crr*ap  no  oosio  of  simple  infantile  convultioiii ' 

1.  only  BHcb  oa  bc^tuuing  m  in^o}''  txHitinned  ns  chronic  epilt-psy.     TfiA 

«tUK?»  is  lai^geat  in  Uio  firat  year  {bi  jMr  ix-nt.  of  \X\vi  whole),  and  fnlls 

I  (hnee  y«an)  oi  ago.  and  tbeit  mora  slowly  antil  five,  when  the  minimaiA 

1  of  lift!  ooount — only  l-i  per  c<  ■  '    i;   thou.      (■■'■■  -''■< 

r.ible  riMi  at  wvwn — Uio  cquiih  i     im  aeoon*!  ii-  .  !■      ■  . 

a  (all  at  ei^t,  and  from  tliiA  the  niuulwr  incenuiae  nlowly  at  nine  tuid  ten, 

at  twelve,  tuitil  tho  maxiiuuui  is  renchod  at  tlftei'n  and  aixteou,  at  each  of 

&I  caaaa  conunenced — I'l^  per  opui.  of  ihu  total  iiumbor." 

iyUeria  originatta  at  Ihr  fK>riod  "i  pulxirty   in  rvcti  a  liu^er  proiv  i 

^  tkau  doea  epUepay,  mora  than  one  liolf  of  tlio  casva  ooUoctcd  by  Bri(]u  * 
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in  Daml«r — having  begtui  between  twelve  and  twenty  yeara  of  afue. 
cmoiion&l  Uiaturbanco  octmrrin^  at  thia  time — sach  na  jeaJoiiay,  disappoinira* 
Ugpr — octuig  on  the  (LppropnulH  tt^iu[M>rBnient,  iqaj  induct-  it  iti  any  uf  iu  [u 
Conafl,  from  a  mura  mlii^  iu  iha  thi-oat  and  a  ivvf  tears,  up  to  the  tatM\ 
paroxysm!*  of  ctttivulsioiL  Historical  luauifcHiAtioiis.  however,  itro  M«n  st 
Uini  in  (•hilriivn  of  both  sraeB  under  t^'ii  yeam  of  ago,  and  not  unfrequently 
from  tec  to  fourteen.  In  tlinm  emotional  perturbation  of  mniff  kind  is  gunt 
work,  or  the  itaine  morbid  craving  for  notice  and  sympathy  wlilch  at  a  yuuu^ 
lends  to  dcitbenite  malin^iin^.  In  girlit,  hystena  U  often  to  lie  aacrita 
capricioas  brioging-u)),  alternate  potting  and  thwarting ;  to  a  mix-dit  < 
which  hAB  conferred  no  discipline  and  »t^t  up  no  high  aiuui ;  or  to  Ui-. 
rapidity  of  taahionable  life,  witJt  the  selfishuesa  or  aelf-aiialysis  to 
oouducce.  It  would  take  many  pages  to  describe  the  Byniptnms  nf  hysteria- 
are,  indeed,  so  knleiduacopic  aa  almoat  to  baffle  descriptiun.  It  may  U<  bhf^>tly' 
liowevca-,  tJial  during  the  paroxysm  thi'ie  may  be  giddiness,  blindut'SH,  rt 
twitdhings,  aittfocative  RpoKmit,  histrionic  gnmaces,  uataieptic  rigidity, 
generml  oonvuliiions,  with  loss  of  contKnousness  inora  or  hwR  nial ;  and  thi 
intervals  between  the  poroxysma  there  may  bo  lout  ur  nc  of  any' 

•ensos,  Dnnralgia,  spinal  tondemesa,  paralysis — partial  or  ^f  any 

Umbe,  oontraotionft  of  muacles,  Iobb  of  voice,  fluAliings,  pAllots^  perspiratioi 
temperatures,  vomiting,  total  abstinence  from  foo<l,  derangement  or  ku] 
secretions,  ^c,  always  with  mental  and  moral  perversion,  more  or  leas  pr 
and  oxiiibilcd  in  egotism,  lying,  systumutic  deception,  dctusionft,  niorbid 
oi-  actual  mania  or  mMancholia,    Tlu-ae  Bymptoins  may  |x>rba]M  iw  ascribed 
to  inereased  trritabilit}'  of  the  celht  and  tihres  of  the  brain  in  the  noighlioui 
a  botly  called  tin*   upiic   thalamus,  and  the   dttTttrent    t-atieties  of 
tie   expinini?d    by    different  deigreos    and   diflei-ent    areas   of   diafcrit 
irritation.     Tlie  management  of  hystcrin  is  a  medical  question  demanding^ 
physician  not   only   professional   nkill,  but   tlic   utmost  timness  and 
resource.     This  way  be  said,  however,  that    medicinal  ngenta  are  usel 
treatment  of  it  without  judirious  moral  contnd.   Powerful  apiteahi  to  the  ii 
aiT  not  witliout  tJieir  utility,  bat  the  beat  thing  that  can  happen  to  any 
girl  is  to  be  brought  under  tlie  domination  of  a  strong  will  and  kind  heart 
of  hysteria  aro,  as  a  rule,  btsA  tttsated  away  from  home — in  a  hospital  i<r  < 
house.     Except  iu  severe  cases  education  nee<l  not  Ik>  interrupt<<d,  but  if 
to  be  well  directed  and  combined  witii  useful  employment      Where  theis' 
predisposition   to   hysteria,   a  training  in   aolf-rcnnnciation   and    a    good 
education   generally,   with   groat   temperance   in    amusenientA    or    Tiureoit 
stimuUU'  thi-  ftiP'tions,  will  often  ward  off  this  diBtresBtng,  hutniltntifig. 
Ion g- prut nuted  diMMuw, 

But  where  no  hyst^^ria  nor  ot2ier  nervous  disram  is  developed,   tbiwe' 
aoldotn  nt  tJie  epoch  of  puberty  n  condition  of  nervoua  exhaustion  and  « 
witli   »K»dily   weakneas,   that   ought    to   receivf   the   attention  trf    i<ducal 
141  taaolten  to  whfim   the   MasaarhusettH    Board    of   HenHli    put  the  que 
Ddts  tlu)  advent  uf   pulmrty  inoreose  the  lialiility  to  suflW  from  nttcni: 


aebool  t  1 20  r«pH«d,  Yes — a  largfi  number  of  tliosR  adding'  timi  tho  liability  thos 
to  suffer  was  PRp«cinlly  morfcwl  in  the  casp  of  girls.  This  points  to  the  necessity  of 
great  caution  ia  coudocting  the  Kchool-woi-k  of  girk  at  tliut  perifx),  and  to  the 
propriety  of  reducing  it  in  many  cases  when  the  tirst  nigns  of  puburty  nre  appareut, 
for  it  is  to  be  remarked  that  in  nil  ifreat  eptvlial  changes  in  the  human  orxaniem 
the  patkolt^^icnl  rinkit  Reem  to  lift  ino«tly  iit  the  outset  of  thH  process.  When  it  is 
otioe  £airly  initiated  it  goes  on  with  lem  riak, 

Boya  at  about  fourteen  years  uf  age  arc  apt  to  drop  into  a  habit  that  is  then 
deiet«rious — niunely,  the  habit  of  Hinoking.  Whatever  difleruiiceu  uf  upitiion 
there  may  bo  as  to  the  eHects  of  auiokiiig,  physioans  will  agree  that  it  is 
injarious  before  eighteen  or  twenty  yuars  of  aga  Niootine,  the  active  principle 
of  tobacco,  which  ia  taken  into  the  system  during  lunoking,  first  excites  and  then 
depreanea  the  heart's  action,  and  hIowb  the  rcBpiration.  A  smull  quantity  auguieutti 
tfa«  flecr«ttnn  of  the  gaatJ-ic  juioe,  and  so  increases  appetite,  while  it  nUo  p>x>diices  a 
certain  degree  of  cerebrml  excitation  and  ^Lcilitates  mental  work ;  bnt  an  excess,  and 
the  smallest  amount  is  hu  excess  to  the  young,  catutes  .sluggiidincw  lu  the  voluntary 
onades,  mentAl  irritability,  dizziness,  neuralgia,  imd  tikto-anii  this  makes  it 
ucBeeclingly  pertiiciouR  at  pubtirty— exeitps  the  feelings.  It  i>t  not  unlikely  that 
imoking  rtunta  growth.  The  habit  ought  to  be  invariably  discountenanced  in 
\Kif9  and  youths.  The  cigiirette  smoking  of  girls  is  a  freak,  and  not  a  habits  and  is 
bert  ignoretL 

^^  PuYSiCAL  Education. 

^*  Tlie  value  of  pliysical  etlucation  does  not  now  reipiira  to  be  vindicated.  It  is 
pserally  recognised  that  "to  be  a  good  snimal"  is  one  of  the  lirst  nnjuisites  to 
*KoQa  in  life ;  and  that  as  man  is  subject  to  the  PHune  orgitiiic  laws  as  the  inferior 
VBKturea,  he  raoat,  like  them,  iic  judiciously  fed  and  trained  if  he  is  to  attain  to  the 
fall  moasnre  of  his  vital  powers.  The  subjects  of  feeding  and  training,  however, 
iMtlieir  relations  to  health  generally  binng  treateil  in  annthnr  section  of  this  work, 
»  b  only  neoeasaty  here  to  refer  to  certain  points  in  which  tliey  have  a  apecinl 
nlltion  to  the  development  and  well-being  of  the  nervous  system. 

BBereite. — All  life  is  enei-gising  or  taking  excrcinc,  ab&ulute  re^t  being  found  only 
^  death.  All  health  is  onergising  or  taking  exercise  in  a  vigorous  ami  harmonious 
^>^  All  disense  is  einergising  or  taking  exeroiae  in  a  weakly  and  disorderly  way. 
Aad  an  h<Wth  is  (Essential  to  education,  and  exertiae  is  eaMntial  to  lieiUtli,  exercise 
W  oomo  to  be  regarded  u  essential  to  education,  and  beuoe  Kcbook  are  furnished  with 
Sfttnuia  and  playgrounds,  and  children  of  all  ages  are  enoouroged  to  take  part  in 
WhImt  sportA.  But  the  view  hitliorto  taken  of  exercise  in  relation  to  education 
*i  been  far  too  narrow.  The  idea  has  lieen,  and  as  far  as  it  went  it  was  a  coirect 
!*■)  that  exercise  is  useful  in  education  becftuiie  it  sustuiiie  and  improves  bodily 
«>hh  by  expanding  tlie  lungs,  quickening  the  circulation,  sliaking  the  viscera,  and 
donating  growth  in  the  niuActi-s  and  bonejL  But  wo  now  know  that  1>esidee  doing  all 
wn  tiling  exercise  may  be  made  to  contribute  to  brain  growth,  and  to  the  synime- 
^**^  development  of  the  mental  Eaculties.  Ll  all  muscular  movements  tliere  ia  action 
^  reactioiL     When  a  movement  is  willed  a  current  ia  sent  forth  from  the  brain, 
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and  the  muscle  cnntracts.    But  that  is  not  all :  the  instant  that  the  mosele  contncti 
the  sensory  nerves  take  up  the  tale,  and  £u:curate  reports  are  conveyed  to  the  bnia 
of   all  that  is  going  on  at  the  scene  of  action.     Nerves  distributed  to  the  mnsde 
itself,  to  the  skin  oovering  it  to  the  joint  which  it  moves,  carry  back  to  the  saprenui 
centre  precise  information  as  to  the  effects  of  ita  mandate,  and  the  information  thn* 
received  is  carefully  registered  for  future  guidance.     For  just  as  there  is  a  memory  c:: 
sensor}'  impressions,  of  the  sights  wo  have  seen  and  the  sounds  we  have  heard,  so 
there  amemory  of  motor  acts,  of  the  movements  we  have  performed,  and  of  the  mo«^ 
in  which  we  accomplished  them.      We  have  a  sense  memory  and  a  muscle  vaxma^. 
and  ideally  revived  movements  form  a  no  less  important  element  in  our  movtt 
stores  and  processes  than  ideally  revived  smsations.     Thus  the  muscles  not  only  {^ 
the  locomotion  which  they  make  possible  enormously  widen  the  fiidd  from  whici 
our  sense  impreesions  are  gathered,  but  also  by  the  experiences  which  their  vs 
activities  involve  expand  oiu-  mental  resources  a  thousand  fold.     An.  analysi8<tf  ovr 
ideas  at  once  reveals  to  ut  that  we  have  few  that  are  of  purely  sensory  OTJgiii.    It 
might  bo  questioned  if  there  ore  any  objects  that  are  known  to  as  by  their  Beuaj 
cliaracters  alone.     "  Our  ideas  of  form  are  not  mere  revived  optical  impressions  idudi 
ore  ]>roperly  limited  to  colour,  but  ocular  impressions  combined  with  ideal  ocular  mom- 
nients.     Our  idea  of  a  circle  is  a  combination  of  an  ideal  coloured  outline,  withn 
ideal  circular  sweep  of  the  eyeballs;  or  it  maybe  of  the  tactile  impressions  coinadiBi 
with  an  ideal  circumduction  of  the  arm  or   liand,  or  perhaps  both  these  factcii 
combined."     And  so  it  is  with  our  ideas  of  weight,  distance,  resistance,  which  w 
involve  sensory  and  muscular  factors,  and  to  revive  in  memory  any  such  ideas  iito 
re\'i\'o  both  the  sensory  and  motor  elements  of  their  composition,  and  to  nj)»t 
faintly  in  certain  nervo  centres  tlie  processes  which  corresponded  with  certain  motv 
acts.     Ideas,  therefore,  of  almost  all  kinds  involve  a  re-excitation  of  motor  at  itf 
a.s  of  sensory  centres ;  and  while  it  cannot  be  said  that  complex  ideas  have  any  fi«" 
habitfltion  in  the  brain,  it  is  clear  that  they  involve  the  activity  of  those  motor  »B* 
which  we  have  referred  to  as  being  situated  in  the  middle  brain.    Electiical  stunl^ 
tion  of  those  centres,  it  will  be  remembered,  results  in  deBnite  movomraits.     Bo*w* 
same  movements  can  be  produced  by  the  exdtation  of  points  lower  down  in  *■* 
ner\ous  system.     The  cerebral  hemiBpheres,  however,  are  undoubtedly  thfr «■*> " 
conscious  mental  activity,  and  hence  there  are  the  best  grounds  for  believing  thatw 
points  in  the  hemispheres  from  the  atimalation  of  which  these  movements  revu' 
arc  tlie  centres  in  which  thoy  are  represented  in  consciousness,  and  are  in  iaA  v^ 
centres  of  motor  ideation. 

Now,  the  centres  of  motor  ideation  require  to  be  exercised  in  order  tint  ^ 
may  be  {)roperly  de\'eloped,  and  mtiy  contribute  usefully  to  mental  prooesiei»  ■'"' 
hon(«  muscular  training  is  likely  to  assume  a  more  important  and  precise  plM*  " 
our  educational  Rvstems  of  the  future  than  it  has  hitherto  done.  The  musde**" 
flependent  upon  exercise  for  their  growth  and  health.  If  they  are  altog*'^ 
disiispd,  ns  in  Home  forms  of  paralysis,  they  undergo  degeneration  and  wastes**?' 
If  tlicy  ni-e  insufficiently  exercised  they  dwindle  and  become  attenuated  and  ***■ 
If  tlipy  are  well  used  they  grow  large  and  strong.  And  the  same  is  true  <rf  ^ 
ner\-es  tJiat  supply  tlte  muscles.     If  they  are  disused,  as  in  paralysis,  th^  waste  «>* 
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&ittf*4l^[iBtei«tion.     If  Ukjt  uc  insuSlcteutljr  tued  tlu*^  b«cOni«  attx>|i)iit^ 

iie.     If  they  am  well  tued  ()u^  niv  plump  uid  Ttgorou*.     Aiul  tlit>  uune  is 

of  the  ni^rve  corttre«  vriih  which  tliMo  nervM  are  connected     Tlw*  vhote 

in  Kuies  frum  the  apuuLl<oanl  npwanlB,  are  only  tboron^^ly  boddH  when  Uier 

lir«U  naod;  and  a«  n^tatdB  Uip  motor  cpntrt^ii.  it  out  only  bo  imid  that  thoy  iiro 

l^iuol  whtn  tile  muscles  with  which  tliej  are  in  relation  are  well  ued  nlsix     Wo 

^■Mb  tbac  an  ertcnsive  region  of  the  bnun,  in  which  Llie  motor  cmtres  ore  iiituat«<l, 

oFwhich  ia  of  conrse  ia  infeiinate  ci:)minuTiioatian  with  all  the  othiT  regiana  of  tika . 

saio,  can  only  be  fully  rigorouN  wheu  tho  wfa«le  noMmJar  aystimi  ix  fally  vigonms^ 

^B  Hkl  we  reoogniaa  tliat  good  moacle  work  is  csatmiial  to  gotnl  hi-atti  ururk. 

VAot  csmiaa^  beaidn  being  nuentiaj  to  the  maintenance  of  nerve  eoiitnw  in 

bttdth,  luu  rmy  sptitAai  relations  to  their  deralopaumt  and  growth.    The  vorioui 

■Bei  wliich  make  up  the  enceplialon,  or  whole  nan  of  nmrp  aubitanou  within 

^■Bknli,  attain  their  functional   actirit)-  at  different  epoctia   and  are  petfocted 

^BiKirent  rates.     The  soDsea,  the  motor  ijowvia,  the  omotionB^   tho  intelleotual 

^nMea,   do   nut    como  oU   at  once,    uor   <lro]i  in  fortuituukly  now  and  again ; 

Uiejr  [>r(4»ot  thcmselTee  in    a  dnfinit^    luooeiuiion,  ami   with   a  strict   rpgard   to 

"vahtional  preoodmico,   in  the  infant,  the   child,  and  ihf.  joDth,   fmrn   the  tnoai 

■unpio  reflex   aeti  to  the  mprumu  eflbrta  of  wilL      Each  oontre  emergo*   frou 

>»  "antenutal  k^ooia  "  al  an  appointed  txmo,  and  each  hM  a  oertoln  aeaaon  praaoribed 

Mr  I.  to  peorfoet  its  functions,     iirflex  centm  that  have  beon  Inng  Uid 

B»  Mtfor  tlia  raapiratory  procHR,  are  at  once  profieient  in  their  duty  ;  bub 

BMlattoal  eentn!*  of  reoent  ovolation  are  only  bmngfat  tardily  to  do  thair  work, 

^ftt  the  direct  inttupnoe  of  conscknii  efibrt     And  between  theao  are  innuravrabW. 

4nna  which  riae  in  due  aaoceosioh  into  activity,  and  are  engaged  in  training 

*^  variM  pemMla     The  foot  and  log  ocntrm  are  in  advance  of  those  of  tlw  hand 

*Mltfro  in  th^ir  d^veloprnmit,  and  the  latter  again  are  in  advance  of  those  for  the 

^"ifie  ami    lipa.       Rrintlibrium   ia    apeedily   acquirpd,    but    ynmi    an   spent    in 

liisliring  tiv--  ni(.>eti(T!>t  of  Kppech  :  iriiviticntiou  is  coniiuenccd  at  the  ninth  or  Unih 

;^itt  of  life,  but  writing  not  uulil  wvrrRl  years  later, 

Sow,  in  eaxdi  nerve  oentn  thm  an»  tm-o  kinds  of  activity,  which  muxt  not  be 
witJi  each  other.  There  ai«  natrietit  nclivity  and  functional  aotirity,  and 
Je  voald  anem  to  he  that  theeaara  grnernlly  in  the  invenn  ratio  of  each  other, 
natrii^nt  artivity  in  nt  ita  Tnaxintitm  fun<lional  acti\*ity  w  at  ita  mbiimuni,  nndi 
MviL     When  tbc  brain  of  the  child  in  i>mwiug  uioei  rapliity,  its  functinnat] 
^Xnfaatotinna  are  not  of  tho  hi^lraat  orilcr ;  and  witen  th^  brnin  of  the  man  ia  doiu 
MfaB>  'th  amy  '\m  said  tA  be  n%-er.     f*rowth  prer(>d«<H  ftinctioii,  and  yr>t' 

^^^ft  ,1  oartoin  stage,  ementinl  to  p^wth,  and  it  ia  whiln  growth    and 

Bmn  cn^idat  that  the  npportnnitint  fnr  wlncation  occur.     It  ia  at  the  naaot^nt 
^Wrt  ia  the  hbtonr  of  each  nervp  opntw,  wliwi  growth-activity,  although  beooming 
'^Caar^tpcia  n  atill  prMmi^  and  whon  functional  activity,  although  atill  f(H>blt>.  ia 
P^iltal!-.  :  mo«rt  niftv  Ix*  don"  to  inoke  or  mar  it  and  other 

•Wfw  v.-„  ..„.-  ;  .-  „,_:.acd.  Thrn  it  ia  that,  by  suitable  eyermw  and 
"^•mUtion  cautioualy  applied,  it  may  be  brought  to  tlie  highwrt.  dorelopinent  of 
^^iiiacapablck     By  aldtful  management  this  naaoent  period  may  \m  prolong«<^ 
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ttnd  a  superior  anatomiciU  substniium  provided  for  subaequmt  dev«lopinenu ;  tat 
Viy  unduo  cogeme&s  or  oegbgenoe  it  may  lie  curtailed  or  allonred  to  alip  pH( 
iiitimprovetl. 

The  tliinttioa  of  the  iiasceut  period,  as  it  m&y  be  called,  in  which  growth  and 
fuDciioa  go  liand-in-huud,  varies  cxouedingly  in  different  ceotiea.  In  thow 
ooiiccrticd  wiUi  in.stiiic'ttve  operations  it  can  suarculy  bo  said  to  exist,  for 
their  growtli  iB  compl<:<t<H)  witltoiit  funotionftl  stimulation  in  the  individaal, 
and  tlitjy  start  at  nuce  into  full  functional  activity ;  but  in.  those  oonoer&ed 
in  the  higher  iutelleclual  operations  it  may  apparently  run  on  nntil  late  in  li&. 
But,  wbato\'er  tho  duration  of  iU  nascent  period,  each  centre  rciuirvs  extriniic 
stiuiuli  to  develop  its  structural  potentialities  ;  and  this  is  true  of  the  lower 
redex  as  well  as  of  tlie  highi^r  discrimiuatiiig  centres.  Dr.  Alien  ThomsoB 
liatcbed  a  number  of  chickens  upon  a  carpet,  and  they  ran  about  on  the  soft  sarfus,  . 
and  never  attempted  to  Hc-nipe  until  a  little  gravel  was  sprinkled  ovt^r  it. 
moment  this  was  done,  however,  tlko  appropriate  }^rilty  stimulus  being  applied 
their  feet  and  an  impression  conveyeil  to  the  nerve  centre,  vigorous  aoraftin^^ 
coniiuence<l^-a  proceeding  in  which  knowledge  or  discrimination  took  no  part;  ta^^K 
the  object  of  scraping  is  to  tind  insects  or  seeds,  and,  for  anything  such  intuperieaOT"  ^ 
uhickenH  knew,  these  might  be  lodgc«l  in  the  carpet  as  well  as  in  the  gravel 

In  }u>;her  and  more  oomplex  ■.'■entn^  wc  nuiy  discern  the  uifluonce  of  extriiui^^ 
stinnili,  not  merely  in  inaugurating  function,  but  in  promoting  growth  and 
ing  stmctnr&l  development     Gudden,  a  Swiss  physiologist,  has  ntiown  that  wl 
the  nasal  organ  of  a  youu^  rabbit  is  clDs^'<d,  tliu  olfactory  nerve  and  bulb  of  the : 
side  are  [lerceptibly  atrophieil  in  six  or  eight  weeks ;  and  that  wlten  the  eye  of  -^^ 
young  pigeon  is  enucleat*!  or  shut  up  from  the  light,  the  optic  nerve  and  aut«ri(^^ 
prominence   of  the   corpora   '(Uailrigeuiiiia  of  the  same  side  waste  very  speedil^^- 
i\n*\  sintilar  oousor^uences  apparently  result  in  the  cerebral  centres  of  the  hui 
subject  when  tJiey  are  early  cut  oS  from  functional  at^ivity,  even  in  the 
centres ;  for  in  two  remarkable  cases  reported  by  Dr.  Gowers  and  Dr.  Bastian,  tJbei^=^~c 
co-existed  with  congenital  al>senoc  of  the  left  hand,  and  with  an  aborted  oondit 
of  tho  whole   of   the   left  upper   Umb   in    two  adults,  an   imperfect  or  di 
condition  of  that  L-ouvolution  of  the  brain   in  which  the  individual  and  coul 
movements    of   the    lingers    antl    wrist  are   localised    by   Ferrier.       Now,   it         * 
clear  that  Uie  growtli  uf  this  couvolutiuu  was  stunted  by  the  curtailment  of  m^"^ 
fitnctiouul  activity  during  iM  growth  porio«l.     But   siu-cly  we   are   at   liWrty      '•' 
conelmie  tliat  had  ii«  functional  activity  be*n  rmtrioted  in  any  other  way  than  fc-*/ 
congraiital  malformation,  ita   gro«*th  would  still  have  t>een  restricted.     We  ka'^'* 
Imig  known  that  ruusoif^  when  not  exerxused  do  not  develop,  and  we  have  n^'* 
naaon  to  Ijclieve  that  the  same  is  true  of  the  highest  nerve  ocntrea.     But  maicft^ 
that  have  been  fully  developed,  if  cut  off  from  exei-cise,  waste  and  degeoenite*  wkii^ 
is  not  altogether  true  of  tho  highest  nerve  centres;    for  it  has  bem  abown,   i^ 
casas  noted  by  Ferrier  and  otliers,  that  where  a  1^  hod  been  amputated  in  *" 
adult  who  had  lived  many  yeara  after  tlie  operation,  tliere  was  no  alfcemtion  i** 
the  oerebi-al  ccnvolut-ioD  oorrespondtug  with   the  limb,  but  only  atrophy  of  tlf 
bimfaar  enlargement  of  the  spinal  conl  ou  the  same  side.     Tbe  lower  aifl  ootf- 
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lively  iodependenC  wutre,  with  u  narrow  fanctioiml  nuige,  bad  suffered 
wuting ;  hut  tlie  cortiual  oeniro  iu  tlio  brain,  with  iiiiiuinemble  corebml  coiiiiec' 
tionA,  and  ita  romplex  functions  as  a  basis  of  motor  idwition  oikI  of  orj»anic 
meDiory,  baUnot  dt-'gencrated,  aitvr  the  restriction  of  itK  fundampnta]  artiTittes 
hy  tiie  operation. 

These  (acts  that  oerebral  centres  never  properly  exercised  do  not  develop,  and 
tbit  wb4m  once  developed  Utey  are  nok  so  liable  to  waste  on  tho  wlthdrawul  of  tbcir 
appropri&te  Ktirouti,  or  when  they  are  cut  off  from  their  natural  iirtivitieB,  strongly 
incalcac«  Uie  importance  of  educating  every  centre  at  its  iiaHcent  period,  anit  the 
danger  uf  fjorripouin}!;  education  until  the  noaocnt  period  is  over.     A  large  district  of 
tke  brain  is  made  up,  as  wo  hare  seen,  of  motor  centroK,  and  is  C0Hceni)'<l  in  motor 
Bleas,  wliich  form  a  no  less  eflsential  part  of  our  ntental  stores  than  sensory  ideas. 
Hut  growth  of  that  district  of  brain  is  evidently  to  some  extent  dependent  on 
moscidar  exertnae,  and  if  that  is  withheld  at  the  growth  p<>Hod  the  development  of 
tlial  district  is  arrested.     And  not  only  so,  but  that  district  is  made  up  of  a  series 
of  centit«  iu  relation  with  different  groups  of  muscles,  and  i;uch  ocntiv  is  dependent 
for  ita  derelopnient  upon  the  activity  of  its  own  group  of  niusfles,  and  the  defective 
uarase  of  any  group  of  muscles  during  tho  growth  period  in  its  own  particnlor 
oentre  (the  growth  p«?riodB  in  most  of  the  motor  c»;iilnw  having  diflt^reni  starting- 
poiuUy  although   overlapping  in  \'anoufl  degrees)  will  result  in  dwarfing  of   that 
centre  and  a  corresponding  hiatus,  or  a  geni^i-al  wt^iknoss  must  exist  in  the  whole 
nuntal  fabric.     From- this  we  might  deduce  that  swaddling  hands  so  applied  at  birth 
Mtorestnin  all  muscular  mov«>,mentH.  and  kept  on  during  infancy  and  childhood, 
voakl  result  in  idiocy — a  speculation  to  which  the  wretchi?d  niubculur  development 
otnoat  idiots  and  imbeciles,  and  the  fact  that  their  mental  training  is  most  success- 
tally  bc^on  and  csirriod  on  through  muscular  leasons,  give  synie  countenance.     We 
ibtold  alao  liave  to  infei-  that,  in  order  to  build  up  a  sound  end  vigorous  brain,  we 
■Bit  insnn  free  exercise  to  Uie  different  gronpa  of  mnKcles  in  the  orrlpr  of  tJie 
^nelopment  of  their  centres,  and  must  in  no  degree  interfere  with  the  natural 
OfUnoe  of  their  evolutioiL     That  l»eiiig  so,  we  must  neoessarily  ascertain  wliat  that 
Utonl  sequence  is  which  is  to  l>e  so  importint  a  guide  to  education ;  for,  in  our 
pMnt  ignorance  of  it,  wtt  may  unwittingly  be  doing  much  miscliief.     Huppose  that 
^  are  encroaching  on  the  time  at  which  the  hand  centres  ought  to  receive  their 
*«t  valuable  education — their  nascent  juried — and  ai*e  devoting  that  time  to  the 
^Itintion  of  the  tongue  and   lip  centres,  then  we  should   be  impairing  the  full 
"tftlopment  of  tht*  brain — disturbing  the  balance  of  mind,  and  sacritiiring  that 
Minic  skill  in  our  oKisans  of  the  future  which  is  essential  to  the  maintejiance  of 
OV  oational  poeition.      For  tho  lian<l- control  ling  centre,  if  not  fully  excrcuK*d  at  its 
•ttsent  period,  can  never  afterwajxls  attain  to  tho  highest  cunning  ;  witneea  the 
*^n«jr  c«ligraphy  of  those  who  K-itm  tfl  write  in   mature  life,  OA*en  when  they 
l»artiaft  with  more  than  boyish  assiduity,  and  tho  inforiority  of  the  work  of  any 
^ftnoan  who  has  not  served  a  regular  a[>prenticeship  to  his  trade-     *'  In  theee 
Inildered  tunes,"  wya  Carlyle,  "all  education  has  run  to  tongue."     Hut  it  seems 
•W  not  only  tongae  hot  hand,  luid  foot,  and  eye,  and  arm,  and  eveiy  muscle 
■I  the  body,  most  be  tndned    in  due  season,  if  education  is  to  do  what  we 


BO 


BDUCATJOJf   JJiD    THE   NB&VOVS    SYSTEM. 


expect  of  it,  aod  reftuH,  not  in  headaches,  and  iiubecilitU>K,  imd  nctrvooaoieH^ 
iiuMinitf,  but  in  well-bulanced  growtli  of  body  and  mind.  The*  difie-rotioeft  wi 
wo  notice  between  luaii  and  man  iu  rleportnient,  );ait,  and  exprcuion  ana  M 
the  outward  and  ruihle  signs  of  individual  Tanations  in  tho  dflvelopment  i 
the  motor  oentres  of  the  brain  ;  aiul  the  Eitamnienngs,  grtmacisgB,  twitofainH 
oud  anticH  whiuh  aro  ho  common  and  luuioyinj;  alike  to  those  who  au&r  aai 
who  witness  chvtu,  tuv  probably,  in  many  iuvtauccs,  the  efToota  of  nt^tetU^ 
iHlucattoa  of  some  of  those  centres,  and  mi^ht  have  been  abolished  by  tiflul 
drill  and  discijiliue.  Of  these  ountres,  one  group — ^preauling  over  the  band-j 
ought  to  rocoivo^  more  atunntion  than  it  now  dotw  amonf^at  tlioM;  who  are  a^ 
Qlilud  upon  to  eurn  tiieir  living  by  munual  htbour.  A  cunning  right 
u  <mo  of  mon'a  proudofit  poe&ewiond ;  and  eveiy  man.  no  matter  v] 
cqpk  or  fortune,  would  be  mentally  improved  by  learmn<{  a  handic 
evary  woman  lilxouM  be  taught  to  uHe  hoi:  fingers  deftly  in  tccbniual  work  of 
kind.  The  moat  lo&tiiod  Jewi  have  alwayn  foUovred  trades;  and  S{4iio]ea  was 
only  a  philosojiher,  but  a  maker  of  apectoclea.  '*When  we  begin,"  rumarln 
eloquonl  writer,  "at  all  to  understand  the  houdliug  u£  any  truly  great  cxocu! 
such  a»  that  of  the  throe  groat  Venetious,  of  Corroggio,  of  Turner— tho  a-  « 

something  gruater  than  tliat  felt  from  the  most  stupendous  nutui'al  s>. -' 
the  crButiou  of  such  a  system  an  a  high  human  intnlligenoe,  endowed  with  M 
iueflably  perfect  in»trumcQts  of  eye  and  hand,  is  a  Car  more  appalUng  manifeitstiM 
uE  iuTinito  |iowor  Umii  the  making  of  seas  and  mouutaiiis." 

[n  connection  with  tlie  h»nd  centres,  it  munt  bo  mculioned  that  cnninst  nppod* 
been  nuidc  lately  for  their  equal  education  on  thi*  two  sulm  of  the  brain- 
Modum  observations  have  shown  that  iu  right-handed  persons  the  power  of  voloolii? 
speech  is  luodiMed  iu  a  convolution  called  the  third  frontal  in  the  left-  bemiiipherf  Vj 
the  brain.  When  this  convolution  is  distmyed,  as  by  lite  niptoro  wf  a  n<«l 
stoppage  in  its  blood  supjJy,  tho  memoiy  of  words  or  the-  power  nf  «: 
them  is  lost ;  but  when  the  correepondiug  convolution  in  tiic  r:  -  l^coii 
of  the  brain  is  destroyed,  si>ooch  is  retained  unimpaired.      In  ! 

howover,  tim  state  of  m.itters  is  revevsed,  loss  of  spoooh  oooorriug  when  tbv 
frontal  uonvoluiiou  on  the  right  side  is  tJie  seat  of  a  lesioi^  and  spvccb 
retauied  unimpaired  when  tlie  same  couvc^ution  on  the  led  side  is  dfvtnyad.   Vil 
aphasia,  as  Utls  impiiinuent  of  t>}K*L-ch  in  called,  there  is  alntoHl   litTuriiibly 
of  the  right  band   in   right-hunded    persoiw,  and  uf  thu  left  luind  iu   1 
parsons.     T)te«e  facts  have  led  soma  to  the  conclusion  tJmt  the  looaliiai 
voluntary   speeoh   on   one   side   of    the    brain   is  due  to  the  habit  of 
hand   mure   tiian   Uie  other,  and   to  the  consequent  sup^^rior  eduoation  of 
heuisphcrci  of  th»  brain,  from  which  tht-y  deduce  that  the  training  of  both  hsods 
Wjnal   akilfuinen  in  all  mauiptdations   would   practicnUy   double   brain 
•t,  leapt)  iu  certain  directaons,      They  reooramend.  tli«refor»,  that  tJur  I 
should  be  diligently  tmiued  to  equal  expertness  with  the  i     '  'i  (hak 

dexterity,  or  either- handedness,  should  be  aimed  uL      It  v.  ,|,  to 

t.hv  faihicies  that  underlie  this  hypothesis  and  reoommendaiion.     btiffios  it  t» 
tlMt  they  are  based   on   a   misinterpretation  of  facta,  and  thai  It  wooki  be 
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reasonable  to  attempt  to  induce  twining  pl&nts  to  take  alternate  turns  instead 
of   poreoii^  their   natural   npiral   coune   in  one  direction  as  it  is   to  insist   on 
Biinbi-dexterity    in    human    beingn.      The  solar  system  is   a  very  unsymmetrical 
amuigenient.       Hie   attempt    to    create    what    is    called   ambi-dexterity,    except 
to  an  exceedingly  limited  extent,   must  prove  futile.     It  is  no  easy  matter  to 
rant  oat  the  written  trouUes  of    the  brain ;    to  obliterate  its  deeply  engraven 
records  is  a  taak   impossible.      To    undo    rigbt-handednei|B,  we  should   have   to 
aiher  the  foundations  of  brain  architecture  laid  down  at  a  remote  period,  when 
a  difierentiation  in  the  use  of  the  two  limbs  first  commenced.      And  even  could 
w  gradually   retrace    our   steps,    and    hy    laborious   efforts   get   rid    of  dextnil 
|w&<minence,  we  should  bt*  working  counter  to  true  progress  ;  for  it  is  to  be  Iwnio 
is  mind  that  the  two  sides  of  tbo  brain,  which  have  their  convolutions  arrauged  with 
perfect  symmetry  in  the  lower  animals,  become  more  and  more  asymmetrical  as  we 
kdruice  in  the  scale  of  being,  and  that  they  are  more  asymmetrical  in  the  civilised 
thuiin  tiie  barbarous  races  of  mankind,  and  in  men  of  great  intellectual  attain- 
ments than  in  men  of  avemge  mental  power.     And  it  is  also  to  be  borne  in  mind 
^  dextral  pre-eminence,  which  ia  only  faintly  foreshadowed  in  some  of  the  lower 
■oimals,  becomes  also  more  and  more  marked  as  wo  asoend  in  the  scale  of  being, 
s&dii  most  marked  of  all  in  those  races  who  have  brought  the  arts  to  the  highest 
pcrfectiott.     Either-handednesR  is  never  seen  amongst  the  educate<l  classes,  but  is 
very  common  among  idiots,  in  whose  training  one  of  the  great  dilfieulties  is  to  get 
"lem  to  use  one  hand  in  preference  to  the  other  in  sewing,   or  in  any  maniud 
'''iropation  to  which  they  may  bo  set. 

The  fundamental  error  in  the  theory  of  either-handed  education  is  tliat  the  left 
"Ud  has  been  reduced  to  a  state  of  inferiority  to  the  right  one.  It  is  spoken  of  an 
>  W|^lemental  organ — as  one  that  has  lugged  behind  in  the  march  of  progress.  Now, 
"though  for  convenience  it  is  permissible  to  speak  of  dextral  pif-eminence,  that 
I«wwe  does  not  correctly  describe  the  relationship  subsisting  between  the  two 
h>nds,  which  is  that  not  of  superiority  and  inferiority,  hut  of  differenc<^  of 
"ifiction.  There  has  IxH'n  a  division  of  labour  l)etweon  the  two,  and  the  left  hand 
'SB  only  be  said  to  be  inferior  to  the  right  one  in  the  same  sense  that  the  right  side 
o(  the  heart  might  be  callofl  infiirior  to  the  left  side.  "  As  a  student  aiming 
**  wrgeiy,"  Professor  Lister  writes,  "  and  following  the  precepts  of  liiston, 
*  eniieavoured  to  cultivate  nmbi-dexterity  by  holding  the  knife  in  my  left  hand 
•O'l  the  fork  in  my  right  hand  in  cutting  my  meat  upon  a  plate,  and  I  remember 
^"^  struck  with  the  fact  tliot  the  right  hand  was  at  least  a-s  awkward  in  the  use  of 
^''''fork  as  the  left  was  in  the  use  of  the  knife,"  a  fact  which  illustnites  the  stnte- 
"■''it  that  the  left  hand  iloes  not  merely  fall  behind  the  right  one  in  skill,  but  lias 
"Pecial  work  of  its  own  to  do  for  which  it  is  well  adapted. 

For  certain  special  purposes — such  an  the  work  of  the  surgeon  or  the  feats  of  the 
^yi^nast — it  is  practicable  and  desirable  to  train  the  right  and  left  hands  to  ni^arly 
^^  expertness  in  certain  movements ;  bnt  any  attempt  to  make  them  equally 
f*Pert  in  their  whole  range  of  action,  in  the  hojw  that  brain-power  will  be  thereby 
/'^^reased,  can  only  cause  vexation  and  end  in  disappointment.  In  endeavours 
cnre  left-handedness  the  prpsuinptuous  limit  has  been  Iwund  down  to  the  side 
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tau\  kept   in  that   position    for    weeks,  until   its   muscles    have  WHsted, 
when  euiancipaU.-(l  it  has   inuuediaUjly    resumed   the  leading  T6ic  in   all 
pcirfonmuicm. 

The  practical  lesson  to  be  kept  in  mind  in  oonneoCiim  with  muscular  exi 
Itruiu  growtli   15  that  alnindant  and  t-nried  exerdsR  is  neceauuy.     The  d* 
actiWty  is  voiy  at^ut  in  iW  }>ouuf^,  tuid  if  it  be  uiidul/  thwarted  grvut  dii 
and  even  illntwt  nmy  be  proilocwl.     Every  one  knows  how  fidgetty  and  uiibaf 
L-hildron  bacom«*  whou  too  long  coutinMl,  and  bow  exuber&ntly  their  motor 
bursts  forth  when  restraint  ik  n-mored. 

"  And  Joor-aad-twcnty  luppy  boj-s 
Ouiu?  iMucdin^  out  of  scliuol ; 
Then  were  some  that  ran  and  some  tint  leapad, 
LQw  troutlnta  in  a  pool." 

And  it  is  the  Hpontoueoua  activity  of  young  cluldreu  that  ia  most  cont 
healthy   brain  Kfowth.      Oynmastics  are  excellent  iu  their  way,  oud  partit 
valuable  in  the  oorreotion  of  round  ahouldera,  a  fclouebing  gut,  ajtd  \tiiiuu«  1< 
Hfanormalities,  but  they  can  never  be  a  Hubstitute  for  play.     Such  funual  n 
movements   are  less  varied  than  those  employed  in  juvenile  gazoen,  and 
indu(K<  fattjpie.     Then  tho  ((uantity  of  exei-cise  taken  iu  gyuuiastioB  ia  likcl] 
doficient,  not  only  becauae  some  muscles  remain  unexetviKed,  but  abfO  !■ 
the  lack  of  ituataiuing  intereat.     Kven  when  not  made  repulsive  by  being  cc 
into   appointed  tasks,  gynwastics    oft4-n    Woime   distaateful  from  tha  al 
amuBemont  in  thorn,  and  henou  the  iufeiionty  of  auoh  artiliciol  exerciwa 
natunkl  exercises  that  are  spontaneously  indulged  iu.     Aa  agreeable  meutai  e» 
uieiit  baa  a  highly  invigorating  effect,  and  happiness  is  one  uf  the  l^ust.  iif 
and  thus  mere  frolic  is  more  conducive  to  bodily  and  mP4itAl  wt;ll-being  than 
gymnastics.    Tliat  gymnastics  are  useful  in  e<lncatiun  cannot  Ut  dctuied,  bat  that^ 
benefits  derived  from  them  are  iufenor  to  those  which  flow  from  sport«  and ; 
may  well  bo  argued.     OymnasUcs,  like  drill,  are  as  much  an  exercise  of  the 
of  the  muscles,  and  thus  they  may  be  rendered  »erviceable  in  inhibttinir 
miiscniar  movements  of  a  disorderly  charaoter,  muHt'ular  tricks,  and  uutio, 
peraona  of  nervous  temperament  are  apt  to  adopL     Most  cases  of  stammerifigj 
bo  cured  if  taken  in  time  by  a  course  of  throat,  tongue,  and  lip  gymnastic 
grinaees,    diiunminga,   twiichings,  aiul  eoittortiotis  may   lie  greatly 
welUleviaett  exercises.      Diaordered   niovf^ment^  of  the  latter  class, 
twitohings  of  the  muscles  of  the  face,  neck,  or  upper  limbs,  are  exceMlingly^ 
the  present  day,  especially  among  giris  of  the  more  affluitnt  classes,  autl  are 
disregarded,  as  they  betray  an  instability  of  m-rve  tiatue,  with  inoontinool  < 
of  nervo  force  iu  that  region  of  tlie  brain  tu  which  the  motor  centres  arv 
Dr.  McLane  Hamilton's  recent  investigations  have  revealed    tbs  aatoi: 
that  over  twenty  per  cent,  of  the  young  children  of  the  public  aoliools  of  Nei 
an  affected  with  choreic  afieciioos  of  greater  or  lees  granty ;  and  a  few  1 
made  in  girls'  hi^  schools  in  this  country  seem  to  indicaU-  that  tvitchii 
grimaces  are  far  atae  prevalent  in   these   institutiaus   than   they   ou|^ 
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Ghanic  movem^nta,  it  liu  beeu  saiil,  bptokfn  instability,  or  a  morbid  oondition  of 

ce^rtain  areas  of  the  brain,  ami  tbat  inHtability  or  uxorbitl  coudition,  while  ofceu 

■Hue  Ut  a  eertain  iubei-iti'd  wmstitution,  may  also  be  set  up  by  eniotioual  excite- 

ssftcnt  and  mental   straia     Thei-c  oati   be   little  doultt  that  choreic  movcmeuta 

«une  frequently  brought  on,  or  tiinoh  aggravated,  in  sensitive  Hchnol-girls,   by  the 

prcasare  of  Uieir  scbuol  work  or  tli»  agitating  conditions  under  which  that  work  is 

CAirioH  on.     Some  of  the  oeoitres  of  motor  idt.'atiou,  havinjy:  been  over-stimulated, 

«eaae    to   be  tmiler    roluntory  control,  aiul  djsuhar^e  tht^^aitiulv-c«    itTej;ttIai']y  and 

inoontinendj   from   time   to  time.      Over-stimulation  and  ovci^exerciae  of  tlieae 

centres  may  alike  lead  to  choreio  movemc'ntH  ;  and  tlie  Latter  may  alao  result  in 

exhaastiun  aud  temporwy  jiaralysis,  or  permanent  degeneration. 

Mr.  Fnuik  Smith,  of  Sheflield,  has  descril>«d  a  diseaw  which  he  calls  liammer 
jtaltqrt  'md  which  Ls  olinen-od  to  affeet  kuife  forgers  luiil  other  hantmei'meu.  Its 
eaaential  feature  is  a  loss  of  jmwer  in  the  right  limbR;  Hometimes  limited  to  the 
right  hotii)  :  but  uren  tlien  it  must  not  be  suppoFK^I  tliat  the  jial^y  Is  due  to 
exhauKtiuu  of  the  luuscles  or  any  degenerativo  changus  in  thuui.  Tlio  loss  of 
pMrer  is  e«»f>ntially  a  palsy ;  aud  its  diittribution,  ns  well  as  tlie  fact  that 
impainuentJt  of  speech  are  often  associated  with  it,  elf^rly  show  tliat  it  must 
be  traced  to  the  uer\*e  oenirea  which  Aniniato  and  direct  the  muBcles  involved. 
A  ]iea-knife  forger  fruiueutly  delirerR  as  many  na  38,800  accumte  stnikeK  nHth  his 
luuntner  in  »  day,  and  the  rapidity  and  precision  with  which  the  Uows  descend 
>ipun  the  sleiulor  pitsce  of  iron  are  wouderfu]  to  beholiL  Supposing  him 
W  *ork  three  hundnnl  daya  in  a  year,  and  to  cuntiiiue  tliiw  fur  ten  ytmra, 
i*  ■ill,  iu  that  time,  liave  delivered  more  than  eighi^-six  million  strokes,  and 
joit  HO  many  dinchargAS  of  ner^-e-forcp  must  hare  occurred  in  the  group  of  iiervfr 
*tti  presiding  over  the  muscles  omplnyod,  and  in  those  other  groups  which  cal- 
cikt^  tiie  distance  and  judge  of  the  amount  of  foro-  noccsuary  to  be  liberated 
*1  each  blow.  Little  wonder  tltat  tliesc  cells  sometimes  suffer  from  the  effect« 
'''  in«r  and  tear,  and  degenerate.  The  excessive  demandx  made  tipon  them  are 
'*  first  resented  by  a  sense  of  weariness  ;  but  tliis  is  for  a  time  ignored,  and  aiter- 
^urds  alx)liHhed,  and  the  stniin  is  long  kept  up  witli  apinireiit  impunity.  But 
^^  toeritablc  bn>akdowu  comes  at  last,  in  ihoso  at  least  whose  nerve-tissne  in  of  a 
fiigile  tojcuire.  The  breakdown  in  hammermen  consists  in  degenerative  changeB, 
^  comes  lat«  in  life  :  but  there  are  evils  attributable  to  the  inordinate  excroiae 
tf  anall  groups  of  muscles  which  present  themselves  even  in  youth.  When  in- 
*(*eting  a  button-mill  in  Birmingham  some  years  ago,  1  was  Infonned  that  the 
S>ris  employed  there,  whose  whole  work  conaisted  in  a  few  rapid  manipulations 
'v^nired  in  the  perfoiation  ami  drilling  of  1>onA  buttons,  and  which  had  to  be 
'*!peMed  witli  great  rapidity  on  innumerable  numlK-r  of  times  eudi  day,  occa- 
*Oulljr  poflwd  into  a  morbid  nervous  state,  in  wliicli  they  could  not  keep  their 
**ttdi  still,  eren  when  labour  was  uo  longer  required  of  thom.  Qirls  in  this 
*M«i  vhicii  generally  occatretl  in  those  new  to  the  buRinesK,  might,  I  was  told, 
w  Hcn  going  along  the  streets  after  their  work  was  over  with  their  fingers 
'>(ning  involuntaiily,  as  if  they  still  guided  the  cndlena  i)roce!«ion  of  buttons, 
^  wiib  ibeir  Imnds  jerking  aimlessly   al>out       Tliix  state,  analogouM  to  chorea. 
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nr  St  Vitus*  dance,  was  ovidonUy  due  to  an  crothistn  or  morbid  exci< 
of  thi)  centres  ill  tlin  brain  for  the  Imnd  and  tingui-s.  No  doubt  in  a  uu^ovilgr 
of  caaes  it  ultimately  xubKidnd  without  luiy  disaacroiiid  cooscqucuces  ;  hat 
tim<>s  probably  it  yvaa  propagated  to  othcT  centres,  cau&txig  liystcriu  or  insaiiily; 
and  Bomotimes  it  sovred  tho  Ke«d»  of  bmiii  disease,  dcBtined  to  grow  up  in  after 
yntnt.  Hucli  a  &tati?  cannot  be  roj^arded  as  freo  from  riKk-,  or  as  likely  to  ooDdooi 
to  a  hoaltiiy  and  well-balanoed  Rvolntinn  of  tho  mental  jx>WL'rx. 

AfiectionA  Kimilar  to  tlioso  of  the  batumDnucii  and  btitton-malceni  oocnr  in 
variouK  occupations  in  wludi  delicate,  associated,  and  »0(|uired  actious  iiro  in- 
volved, and  these  affections  now  fonti  a  group  which  is  cidlwl  prDfessioiiul  IdiMgoa 
The  best  kjiowu  of  these  aftections  is  writer's  cnimp  or  scrivener's  pol^,  U 
vhicb  spasm  and  jtoworleMueKS  of  the  tingent  a^id  M-rint  result  fivm  exorwsivi!  « 
pen-driring,  carrit^  on  long  after  a  sense  of  fatigue  had  given  warning  thM  it  .^^ 
stiould  be  discontinurd.  The  over-taxed  right  hand  lows  its  cunning,  the  tingm  .^m 
turn  KtiH'  and  uiixteiidy,  or  start  about,  and  aro  ultimately  useless,  uwing  ta-^^ 
exhaustion  and  poi'liaps  congestion,  and  degenerative  change^  in  tlte  bnuD'^dl^^^ 
on  wliioh  tliry  are  dependent  for  guidance.  Pianoforte  player*  occasionaUy^w 
Buffer  fi-om  a  similar  disease,  v\um  they  have  intcmperately  piirsuiHl  their  art. 

In  the  affections  just  alluded  to,  the  excessive  exercise  bus  operated  in 
ease  on  only  a  limited  group  of  motor  oentrea,  and  con«equ4>ntIy  only  loc*l 
tnrboncea  of  function  have  resulted  ;  but  wliere  the  excessive  emplnyment  of 
□lUHclea  is  general,  so  lliat  a  larp^  area  of  motor  centres  are  kept  in  vioten  _>t 
KCtioD,  then  more  gcnei-al  disonlpm  accrue.  Tims  in  tht-  dancing  maniacs  of  th— =-=« 
Aliddle  Ages,  and  in  n^ligious  roviralR  in  England  and  Americat  in  modern  tiuic^^^>< 
in  which,  with  intense  fervour  and  enthxisiasm.  there  Iws  been  ■  iiiiiiiilii^  <! 
violt^nt  and  prolonged  mnsculAr  nxeriinn,  general  convulsions  haw  bom  ta^K^ 
stuutly  observtid.  After  juniplntr,  whirlinj;,  si'^ticu latin sT,  and  howling,  vil^b— ^ 
extraordinary  fury  for  long  periwiB,  the  particijwtors  in  these  aisRemblies  hai*'  "■ 
often  droppod  down  in  cpilej^tic  tits.  In  Ferrier's  experimflnts  It  was  nuUuivi  " 
that,  whereaa  the  ainplication  of  the  electrodes  to  one  centre  or  group 
centres  caused  local  movenments,  Uieir  triplication  at  points  widely  apart> 
that  n  whole  hemispbere  was  included  in  the  electric  stimulation,  produoed  gon 
oonvulsiona  And  so  it  would  seem  that  iitnoodemte  and  vehement  fi 
activity  of  one  centra  or  group  of  centres  is  prone  to  induce  chorea,  and  of 
huge  number  of  cnntres  conTulsioTiN.  Epilepsy  is  snmetimt-a  brvntght  on 
children  prv^lispoied  to  it  by  violent  orcr-eicrtion,  and  Or.  IreLmd  has  mad--^'* 
the  cnrioax  oliservation  tliat  epilejitic  idiots  are  very  apt  to  have  fita  bitraght 
by  simply  loolcing  at  children  tlancing.  In  nervous  children,  a  state  <rf 
muscular  rostlesmesa,  accomjianied  by  startings  and  trt-niom,  follows  not 
any  uaacoust4>med  and  impecniMw  Itout  of  moaculai-  activity ',  and  yoong 
are  occasIonaUy  In  a  similar  condition  after  a  boll,  where  tliey  have  hod  pUrnt^^ 
of  partneni,  and  foil  into  the  pemicnons  hnbit  of  taking  chloral  aaid  other  dnf^^* 
in  order  to  calm  tlieir  excited  ucrve-centres. 

Excessive   tonscnlar  exerciKC,  when  taken   regnlarly.  systcumtlcally,  and  p«r^ 
sisbently,  has  effects  entirely  different  from  those  jnst  enumerated  as  due  to  violta*^ 


DKFORMtTIiSS. 

)B.     It  undft  to  •UJ*\'e  the  brain,  or  some  portlona  of  it,  by  dMAining  U>^ 

itities  of  hloofl  in  thif  mnsclea  to  the  dr^tntnent  of  tln^  hmin,  niid   by  liniiUng 

IobkAkwI  Bctivily   to  (XTtum  trmcta,  uitd  l»mving  otiier    troctg   wholly   unniltiMitwd. 

\  y»ofawioafcl  ftthletw,  luul  in«n  entii^  ^veii  up  tu  Rporu  of  any  Icuul  implying 

i  nn»t  mueoalar  nflort,  aro  gMU'rally  dnll  ml  ntnptrl ;  and  ft  (Ustrpwng  h<*brtu(li< 

j  CM— f  over  bojM  who  &rc   jM^miittMl  iiJtAg««tbeT   to   tlt^fvt    Hchcxil    irork   nnil   cnn- 

ooaimtB  dioir  mefgie*  hi  (rytntuativs.      It  wrnm  on-toin,  Vk*,  Uuit  with  tho  Mtimtor] 

jg^iamth  ol  >>ody  itul  rvaultt  frwn  Hrs-ero  pliynunl  toil  nt  tlu*  fomiutivo  prriod  of  Itfp 

ibone  COM  wnne  limitMiau  uf  metttd  Mpacity  or  pervorrion  of  moral  natnrt.     The 

Itttbv  umhApeiy  men  nnd  wnnK-n  that  haro  gmwn  nut  nf  fnctnrr  ^li"  '  Iv 

^aot  >U  tlut  they  wuuld  hiive   \xrji  in  faculty,   tetirprr,   unil  hnbit-  -n 

^^■imiH  froiu  ipiitdiof;  luljour  in  tlm^ir  vwly  ycHiv,    Aiul  loiral  th-fvct*  or  defortnitiot 

^^niaiD^  out  of  pivniatuiv,  iiiordiimtc.  or  irregular  uiuiiculiir  nctiaa  In  weakly  perennfi  urf 

aiM  harmful  to  the  n«-rvMiK  iiyitU.'m  and  its  funutlons.    Th«  twlMiiig  of  the>  Trrtclitvl 

oobinn,   oiUe<l   scoluMii*,   wliicli    htu  iu  origin  in  tho  pcmition  in  which  d<^Hcati> 

am  made  to  ait  when  writing,  cannot  inoilitalu  the  ftmctioiu  of  thu  spinal 

and  bow<ki|p,  a  wtthored  arm,  or  a  ttmiuI  bwk,  tnust  lio  a  porpotttJ  (nvTOoa- 

<  of  chagnn,  and  nitui  aour  many  a  natundly  awevt  dtspontion. 


'  No  knif^  ot  Artfaur'a  O")' 
But  if  ft  III-"!  "«'»r"  lidlt,  f'V 
By  thn* 


l-oti  ttiul  uU 


^  Ja  dealing  with  local  nituottlar  deCeota  and  maJauatmrn,  umeh  advantaf^i  mmy  ba 
^'^^■tuied  from  the  empluyuvent  of  Uk  nicdico^mnantiti  machim'a  which  hava 
^^««U]f  been  introducrd  intu  Uiis  ooiinlry  fnun  Hwaden.  Tho  elaborat«ly 
^OaMmted  apfMUxtUH  now  in  uar  iiermits  thi^  exerciaa  of  aeparato  aata  of  mvaolm 
^HlJh  a  miniHium  ot'  exurtion  to  the  IxNly,  and  thn  di^gree  of  form  uar>d  can  be 
*^9BUted  with  cxactitudtL  Invalid  diildren,  witJi  u?U'ieuoigatontrvotta  dJanaacy  may 
**^a  b(t  much  btmefited  by  a  judicioualy-arraogMl  cowrct»  of  aotivD  am)  poaciw 
^KBOMt  aa  deriaad  by  Zander. 

FoofL—Food  bulks  raocli  more  hu>j;ely  in  the  mental  Min  of  yonn^  ehildrm  than 

*^thit  of  grown  paoplr,  awl,  without  t)tiiiig  grmdy  or  gtottonouK,  thuy  luuk  forward 

^ip  it  vitb  aaAcr  anticipation.    Hod  wo  a  veritahlu  tranacript  ot  thuir  tlioughu  dtuing 

^^M*otiBoody  momenta,  wo  ahriutd  prol>al>ly  bi<  Hliockod  tiy  tho  firaquent  nf^tranoaa  to 

'     *o»lha  and  comeatibloa,  tintil  wa  ruflovtod  that  au  uuuit  reproduction  of  onr  own 

'^^''W  eocitadona   might   porli^w  alao  rnvdal  our  fuvourito  foiblea  to  an  extent 

^  mi^t  bo  conaideml  wan^dy  crwliuble  to  in  by  our  fnendik     In  tho  oaiitl»> 

^ildiai;  of  c]ul<l'  '     >  thuir  dreams,  in  thn  nrwards  they  healow  on  Tirtv*  and 

^IWiiahmvutx  f  to  vioo,  things  that  are  good  to  oat  ami  that  ara  naaty 

^  a  ranspdcuoua   ymit.  and   1   liftve  often  thought  that  in  writing  atorics  for 

'^'Mrm     rtcciiia  nally  for  childntii,  and  not  mrruly  nonunally  addroaaotl  to  them 

*'''ie»ctaally  intended  U.  tickle  the  fanciw  of  grown  people— tiiia  pn-at  truth  alumM 

^fcwao  in  mind.     Tbrn  andont  rhym«r»  uf  tho  ntavsry  dkl  not  forgot  it,  hot  have 

'^^iM  thair  erek  popular  aod  deIij;bt6U  vamea  with   piofuao  aUuxiomi  to  the 
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pleasures  of  the  palate  Cliildreu  o£  all  tastes  may  find  in  tiieir  stimulating  bal 
£uDt  revivaU  of  tlioso  flavours  to  which  they  are  peculiarly  partial,  whatfai 
thcfio  be  connuctvd  wich  plums  and  torts,  cui-dii  and  whey,  or  atrawbcrrica  an 
cream.  Aiid  thtu  domituuicu  of  food  over  the  imu^Luution  is  not  cunftued  to  vrr. 
young  ohildmu,  but  is  U)  I>e  found  in  lioys  and  girle,  and  evn  aometiuivft  in  yooM 
gontlemeu  and  ladtos.  Ic  romainjs  indoed,  until  other  intereala  and  the  awakoniq 
consciouioieu  of  nuv  wants  dispute  its  supremucy.  AAer  infancy,  of  conr^ 
its  existcncu  ia  couceuloU  and  repudiate  for  it  iu  a  canon  of  the  aacoCiv 
which  slUI  kuops  ita  grip  on  us,  Uiat  natural  appetites  are  diegnux'ful,  and 
of  course,  iudoctoiiat4.-d  in  thd  young.  But  iioone  can  have  havu  uiUL-h  with 
hoys  without  observing  how  frt-ely  and  fretiuently  their  thoughts  turn  to  "  gruti,""*  i 
have  obtaineil  the  conBdonce  of  acbool-girla  without  diuooveiiiig  a  strong  leaaia^  i 
chucolattia  and  c-oiiftN-'tioncry. 

Alimttnlaiivbueitii,  as  the  appetite  for  food  and  druik  has  Iteen  called,  t»  inM 
a  primitive  pr'jpensity  of  mind,  to  \»  distiuguiHluil  Wum  huii^r  and  thirst.  ITum 
no  «luul>t  form  it4  foundation,  but  they  dcpeod  pixdnhly  upon  Heusatioos  d«rh*4 
from  tJte  stomooh  and  its  associated  viscera,  whei'ead  alituentotireness  b  alio  in 
relation  with  sensatiouH  of  taato  and  smell;  and  it  is  oertaiuly  a  renuukibM 
coincidence  that  Femer,  in  localisiug  taste  and  sniell  in  the  lower  part  of  «** 
of  tbo  lubes  of  Uio  braiu,  has  come  close  to  thr*  siU"  of  Uie  old  pluwi«3 
logical  oi-gan  of  gustativeness  or  aliiuentativcnes)!.  It  Is  by  inherited  autiviuM  iJ 
the  nt>rvouH  suhKtrata  of  this  mental  process  that  animalH  are  able  to  wloct  tlial 
kind  of  food  which  \»  suiiablu  to  thorn,  and  to  reject  that  whit:h  would  In-  [iP* 
judicial ;  and  olthougli  this  inatinctive  prescience  has  been  to  some  extent  lout 
man.  tJiore  has  bc«n  obtained  in  plao)  of  it  an  infinitely  enlarged  range  of  heal 
indulgence.  Cook-cry  baa  been  jocularly  spoken  of  as  one  of  Uic  iCKts  of  civil 
and  a  great  principle  \a  couched  in  the  jok^  for  the  proj^Tvas  fnun  batbaiin 
cultun.'  Iia«  been  invariably  marked  by  a  multiplication  of  food  ntuffs,  and  atlgtDi 
care  and  skill  in  d6alin>:  with  them.  The  apices  of  the  (utst  hav«  lieeu  tbe  goal 
Western  enterprise,  and  the  appetite  for  food  and  drink  hsa  grown  more 
and  refined  in  t^ach  «iicce*!ding  century.  And  thwt  iip^ietite  liaii  not  now  com 
its  intricmte  transmutations  and  reaohed  n  stationary  condition.  It  is  stUI 
modified,  and  the  nature  of  the  modification  impreeseil  on  it  will  depond.  In 
degree,  on  the  feeding  of  childrea  Tastes  are  eluefiy  inherited.  This  i»  t«*<i 
national  ami  in  bunily  partialitieB  for  parUoular  articles  of  food.  Hut  tlie 
miauon  of  distinct  alimentalive  tendencies  is,  perlia|«,  best  recof^ist^d  in 
reappearance  of  nntipaihiM  in  several  generations.  A  grandmnther,  nK)tii<ir, 
son  have  bocii  known  all  to  sufibr  from  an  vnnmqnerable  dislike  to  eg)^; 
Ihnmgli  tliree  gooeraiions  a  repagnanoe  to  those  aAURllr-a(>o«^l4\blr  v 
green  peas,  has  also  been  traced.  A  mother,  who  until  the  age  of  fifteen 
been  nanaeatod  by  the  smell  of  olieose,  then  suddenly  felt  a  craving  for  it, 
conliinned  to  eat  it  with  relish  for  the  rent  of  her  days,  aud  one  of  her  dasf^i 
wont  througli  precisely  tlie  same  ex|ienence. 

The  food  a|ip4)tito  is  liable  to  vicious  exaggeration,  to  uljotittou,  and  to 
perverhion.     When  humoured  and  pampered,  after  youtli  is  over,  il  may  Mtata 


Isive  ascendency ;   anH  when  alto^her  neglected  it  may  dwindle  into  in- 

ce.     Aa  the  r««ilt  of  disorder  of  the  Hrain  it  may  di«ftpi>ear,  so  Uiat  in 

of  insanity  food  may   be  abstained   from   n-ith  no   nuictdal  intention,    bal 

ftiniply  because  Uie  desire  for  it  never  arisea.     A  similar  state  of  thingn  lias  been 

artilicially  produced  in  animals  b}-  tbu  dt-structiou  of  o^rtaiu  partu  of  the  brain.     In 

otlter  cftaea  of  insanity,  an  pxtraordimiry  and  iiiHatitilile  voi-acity  is  di^vdopod  ;  and 

in  the  condition  called  bulimia,  Uiis  is  the  moHt  promint-nt  symptom  of  tbe  monta,! 

*i9e.  A  congenital  case  of  bulimia  in  a  womim  was  oWerved  in  Pans.  In  her 
ocj  abe  ate  four  timea  muiv  tlian  other  childi'en  of  the  same  age.  At  school 
devoured  the  rations  of  all  tlio  scfaolars,  and  in  tliu  3al|)6lriei-e  Hospital  it  was 
inimii  irajMssible  to  satisfy  her  witli  less  than  eight  or  ten  pounds  of  bread  daily. 
Xvrertheless,  she  there  experienced  two  or  tluY«  times  a  month  great  attacks  of 
bttuger  (ffraiuiai  j'aimg),  dnring  which  she  devournl  twemty  pounds  of  bread.  It 
dtiring  these  fita  any  oljstocle  was  opposed  to  the  gratification  of  Iter  imperioua  desire, 
At  beeune  ao  furious  that  slie  U!»e«l  to  bite  her  clothes  ami  even  hands,  and  did  not 
leeover  her  reason  till  hunger  was  completely  satisfied.  l^ing  one  day  in  the 
kiicben  of  a  rich  family  when  a  dinner-party  was  expected,  aho  devoured  in  a  veiy 
f^  miuutea  the  soup  intended  fur  twenty  giiest.s,  along  with  twelve  jxiunds  of 
^eud.  But  besides  inoidinute  voracity  for  food,  misdirections  of  the  naturul 
Appetite  are  not  seldom  met  with  amongst  the  insane,  who  will  (tat  busies  and 
prtMge,  and  even  such  indigestible  articles  as  news^Mpeni.  In  lunatics  of  tliis  type, 
vcsee  illustrated  tliat  eartli-hunger  of  which  wa  have  heard  much  of  late,  for  they 
pvodily  devour  dust  and  pi^hbles.  liiinatics  sometimes  die  mysteriously,  and  then 
^r  stomadis  are  found  to  be  loaded  with  stones,  whiclt  they  bad  surreptitiously 
**4l)owed  ;  and  ut  one  of  our  idiot  schools  may  be  seen  a  perfect  uLodel  of  a  girl's 
Kanadi  in  a  compost  of  threads,  Imves,  and  fibree,  which  she  mnst  Itave  been 
^iQnming  for  years  unknown  to  her  attendants.  In  infants  and  young  children, 
graved  or  [jerrerted  tastes,  such  as  a  preference  for  salt  over  sugar,  or  a  liking  for 
•Wp,  ought  to  create  apprehensions  of  mental  defect,  such  eccentridtiea  of  appetit*; 
''•ing  often  exhibiteil  by  those  who  prove  imbecile  when  a  little  older  ;  but  in  girls 
■Bd  young  women  such  phenomena  are  only  indicative  of  hysteria.  During 
■lyiterioal  states  chalk  and  cinders  are  much  sought  after,  and  at  the  same  time 
*''?  odours  of  assofetida  and  valerian  arc  pronounced  delicious. 

The  first  and  most  important  question  touching  the  food  of  children,  in  relation 

*oediication  and  nervous  development,  asks  what  is  to  guide  us  in  determining  the 

■nount  Buppliod  to  them.     Are  we  to  follow  Mr.  Herbert  Hpencer,  and   say  that 

■Ppetite  is  the  boat  guide,  or  to  adopt  the  creeil  of  those  stem  pai-ents  who  insist 

*W  &U  children  are  prone  to  over-eat  themselves,  and  mnst  be  taught  al)stemious- 

"*■!    It  may  be  admitted  that  appetite  lh  the  best  guide  to  the  lower  animals  in 

^*Ung,  to  infants,  and  to  full-grown  men  and  women  when  in  health,  and  yet  it 

tey  he  consistently  denied  that  it  is  the  best  or  sole  guide  to  children.     Even  in 

''ttinal^  A[^>etito  can  only  lie  implicitly  trusted  whi^n  they  are  in  a  state  of  nature, 

^vbmerer  they  are  placed  in  artificial  circumstances,  caged,  or  domestioated,  it 

to  be  trustworthy,  and  unless  subjected  to  reasonable   control  leads  them 

icene*  which  shorten  their  days,  as  the  untimely  £ato  of  innumerable  pet 
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fU^  bean  witncaa^     Woi],  m  ui£iu]t  may  b«  aoid  to  be  analpgoos  to  an  anhna)  in 
state  uf  Dutnre,  Mtd  a  child  to  ati  iiuluud  04^  or  JomesttcatuiL     I>ay  \jy  day  t] 
lifb  of  the  child  booometi  mom  nnd  inorv  ortitieial,  and  for  a  long  tiiDP  it  ha* 
grope  iu  way  along  tit  s  dim  twilight  region — betnraen  the  light  of  oatiire  and  q 
l^bt  of  reaaon.     And  hoi-e  it  It  that  it  notxla  tb«  gtiiding  hand.     It  haa  tta  a]>pK^ 
for  food,  but  that  lh   nut  in  n  Ht«t«  uf  nature,  for  a  long  line  of   domeati^L^ 
aooeetora  Iiavo  be«n  assiduoiuity  iinproving  011  it,  and  the  child  i««eiv«a  il  with 
original  bent,  to  bo  uire,  biit^icb  numerous  subsidiuiy  incUnationa,  which  dofl^et 
mora  and  more  from  its  original  couree  as  life  goea   one.     Then  thia  iiopmit^ 
up{iutitti  haa  to  0{)(>ru(«  undt;r  iinprovud  circuuiBtaut».il,  being  solicittxl  by  leuptalim 
of  a  kind  and  inteiutity  tliat  could   not  exist  iu  a  Ht«c«  of  tmtoi-tv     DoabiliM^in 
tlte  courae  of  timu,  evun  Uio  iuipi-ovod  iippetitc  in  itrtiSctal  cirofUdatuioeB  wonkl  find 
out  what  waa  beat,  and  become  again  a  aafe  guide ;  but  in  this,  as  in  many  otkr 
mattois,  may  it  not  bo  prudent  to  anticipate   the  teadungs  of   experietWM,  ■a' 
prevent   many  painful    lASKons  wliich  may  len-x'e   injuriaos   truocs  behind  ilm' 
Bven  omongat   the  lower  animaly,  veatiges  of   parental  oontnil  over  ^petite  » 
ofbpriiig  are  not  wanting :  for  a  cat  tint  will  never  interfont  wltJi  her  kittNiii 
laktng  iKiurtahmont  wh<ni  thoy  arc  youn^,  nuiy  be  neen  driving  ibem  away  fnan  tfe 
bnnat  when  they  become  older,  and  pkunly  intimating,  by  hnfiiug,  th&t  she  tiuBb 
they  have  had  enough. 

To  country  children,  leading  umple  Uvea  and  with  only  stnipla  vianda  [■I*'*! 
l)eforo  tJiom.  npperrtt'  ia  a  sufficient  guide :  but  to  town  children,  lu«ditig  higUT 
•wtjtknal  Hves,  and  with  idl  sorts  of  dainties  at  their  oommAnd,  it  is  not  alwa>i* 
judicioui  mentor.  Kxoesaag  in  porridge  and  milk  are  acaroely  to  be  feared,  but  aiurf'fi 
uf  plom-cake  ia  not  an  impoasiUe  oocorrenoa  The  aafe  mle  votdd  seem  lo  Itt  tiitf 
'theetmpie  »rticV»  of  diet — to  wit,  porridge  and  milk  or  bread  and  milk — ahouU  W 
Allowed  at  diacration,  but  tliat  \\\\  other  xSanda  should  be  meted  out  with  *  ^ 
-regard  to  t)^  height,  weight,  and  work  of  the  child,  and  the  charaoter  of  its  dirirff 
aa'a  whole.  Thns  will  the  two  evils,  orer-feeding  and  uulsr-feedin^.  be  m\vil^ 
•avoided— «rvcr'feGdini{,  with  the  dulneaa  and  hebetude,  or  dysptfpna  and  irrit«bili9> 
which  attend  it;  uiuU't'-frvding.  with  the  liBtlessnoss,  weakness,  and  d«^paurntitf 
which  follow  ill  its  Inuik  Of  the  two,  the  latter  is  auqncKticaiably  tiie  moretokr 
droadod,  and  it  is  the  on*  of  wfaidi  tbo  pemicknis  efibets  are  infinite^  nicK 
•xoommon.  The  ayst^m  can  in  gmat  mmHure,  in  youth  at  least,  protect  jtwrff  ■flU"*' 
•sai'iouB  injury  from  repletion,  but  it  has  no  meang  of  a^'erting  tbii  H%neM  c«>* 
qni'uccs  of  starvation.  Occasionally,  in  tlio  houicA  uf  the  rich,  c^ldnm  nIbM 
(mm  A  sniKiniliuntlanc*?  of  food  are  to  be  met  witli ;  but  every  where,  and  at  all  ti^ 
children  may  be  wen  aonTed  and  bteniislied  by  want  Ooukl  a  guoertna  tt^ 
whoUtsotnt-  dietniy  be  proridad  for  all  thi'  cfaitdran  of  tha  poor,  one-hslf  rf  ^ 
'diaoaso,  |«uperian],  and  crime  that  now  burdun  and  distran  the  coooiry  wouM  b**^ 
diaappettrod  in  the  next  generation  ;  for  dcGcienoy  of  nottriahment  has  a  ikgiM^^ 
ing  an<l  vitintini;  influeoce  ufon  all,  but  expeciAlIy  upon  the  yonng.  It  stOBll  ik* 
-j^wth,  "  chratH  l.lii^ni  of  fair  proportion,"  renders  tbem  peculiarly  sntlJMi  If 
epiikrinicR  and  infectiona  diaeoaes,  and  sows  in  them  the  sooda  of  a  whole  piri*'' 
^disoano.     It  baa  been  said  tliat  the  Innain  and  nervous  i^atem  an»  tho  UA  ptf*  * 
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BuflW  (roro  itw-v&tiati ;  but  tliis  opinion,  fonndw)  on  Che  obmn-ation 
at  a£t«r  d«iUb  l't\>ui  iniuiitiuu  tba  bmiu  Ilo-i  been  fmiml  plump  uid  fnW  of  Mood, 
Li«u  nil  tim  other  orguns  wc-ru  bhruukuii  iu>d  bloutUnu,  u  uot  uixy  longer  tcnnbl& 
itrn^  quick  Atarvutioii  Ui«re  ootne,  with  tbe  piuii  in  the  stODiacli.  f^idcluitMs  wiUt] 
e  meam&  of  smkuig,  D>enbU  tlepresaion,  ami,  latrr  on,  a  tottering  goir^  stAiing  pye^, 
Ltbonca   ct   weeping,    imbecility    or  itnuitfical  attacks.       Duriug    mom    gmiliiAl 
urrmtaon.    lyniptomii    of    hmia    disturbance    an    n«rar  nbaont.      Famine    liaa 
varahly   btotigbt   witb    it    metiuU   disinietude   ur   weakneiw.      "The    lovr*    of 
urpoaeleai  destractioii  exhibited   hy   the    rutiumi  Coomioidata,"  my%  Dr.   King'] 
bMDbei«»  "  ttukj  be  fiiirly  cnxltteil  to  deficient  lond.     Xo  wclI-foil  people  oould  )ia\*«l 
nekad  die  Vend6iiiB  Culumn  or  burnt  tliu  Tovm  Hall  ood  Tuileries,  d  which  thcr] 
ere   vo   proud.     Tbey    were   liku    biiugry    cbildrrti   HiuaHhing  their   dolls.     Aitdl 
haeycUilWi  Bocoiccio,  a&d  Defoe  nru  all  ogif^d   as   to  the  hideout)   wicknlm-w 
xhcbitfld  at  AtheUK,  Plorcoco:,  and  London  diinng  their  fjuninc  inven."     But  wrn 
then  the  deficiency  of  food  stops  far  short  of  Ktar\-ation,  vut7  deleterious  coua^ 

Kay  be  sr^^u  in  tlte  nrrrons  syrtRm.     Whoorpr  lias  had  opportunltte-i  of 
^  tho  cnuflition  of  prinouera   on   thrir   dischcurgf^  from  priaoiui  on    Oi*] 
of  iihdrt  HiiUmct'a,  will  probably  have  aoticud  in  thiim  a  dulneu  attd, 
bq»or  of  iiit«iJect  or  deprewiun  of  8piiit«  whti'h  it  ii^  not  difficult  to  cormeoi  wilk 
^ht  bare  subatstrnce  dietary  uf  tlieir  iropriaoiimrnt,  for  it  wwnu  quito  powibl*  m  ta 
Wtk  oat  nourLOimeiit  th&t  weight  in  miiinlJiined  for  a  tiiitf  whiln  yot  the  brain  ii 
^ving  gricvou(<ly — rni  ol«prvatiuii  wliidi  Kug^jnits  th:it  the  bi-ain,  inntead  of  liring 
i^  ]aMj  is  the  first  part  of  the  system  to  feel  injuriously  any  ri'dnction  of  nonrial>l 
Bmu.    tQie  fact  ia,that  thoae  who  liar*?  alleged  that  iher*-  Ima  bt>en  no  ini{>a!nnont| 
«f liaUeli  on  bare  8ubai«t«?iico  dietarim  haro  not  taken  moans  to  gavigf  tho  inf-ntali 
fioietjona  in  thoaa  who  have  bail  to  lire  on  them.     No  ivgiilor  brain  worker,  who] 
bon  that  the  dL•pn^-ation  of  a  single  dinner  would  throw  hiui  out  of  gear,  wi 
tidtTTe  that  th«)  brain  ik  tjie  butt  part  to  suffvr  fVom  iiianition. 

.    '■  '     '    law  that   tht'  youn^.-r  a    '  I-  the  moral 

U\  Uw  may  be  add.->l  a  m  i  .  ■ — Uial  (Itfll 

'  sctirely  growing  parts  are  the  narlieat  and  most  injuriouiUy  atfert^l  in  Ktat^'ft-I 
Fiwn  which  it  may  be  dodnded  that  any  insofficiency  of  food  will  tell  more 
ly  on  cluldrun  than  on  adulta,  And  will  be  capecially  liable  to  cripple  them 
tlifir  tiflHti  of  rapid  development.      It  is,  therefore,  peculiarly   incumbent    on 
|U<nts  and  giuirdiann,  and  all  who  liAve  the  care  rif  childrifn,  to  koo  that  they  are 
^t^rilly  fed.     Much  more  attention  thou  luu  hitlierto  been  butowed  on  them  shonid 
|iv4n  to  the  dint&ry  ef  schools,  for,  unhappily,  Dotheboys  Hall  is  not,  as  hsd 
fondly   huped,   a  thin){  of   the  pRxt      It  ix  certain  that  cheap  schools  still 
in  bLiji  eotintry  in  which  grow  abuacs  alioaml. 

is  another  tnattcr  fai  conbeotion  with  the  eviU  arising  from  inanition 
kl  p-^nods  to  whirji  the  earnest  attention  of  parents  and  gnartftuns 
b«  giren.  Voung  girlji,  falling  undrr  strong  I'eli'jiouH  impruisioQH.  often 
I**rtti*  sUtvatkm  fta  an  cjLerciw!  conducive  to  a  Bpiriliml  life,  and  thereby  endanger 
^h-  If  debility  attd  deapondency  ore  part  of  tho  spiritasl  life,  they  an>  right 
^  tbn  ooorao  tliey  adopi  ;  but  if  that  life  consists  rvally  in  the  nbonKlurtKOii  of 
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the  animal  to  the  human  element  ia  our  nature,  they  are  egregionsly  miBlak:  ^ 
To  starve  was  never  yet  to  humanise.     The  chastening  and  restorative  influence 
occasional  abstinence  from  selfish  pleasures,  and  the  luxuries  that  do  most  oa^si 
beset  us,  need  not  be  disputed  ;  but  that  is  a  very  different  afiair  from  denying  ojh 
self  necessary  food.  Attacks  of  melancholia  and  mania  have  been  gathered  as    tfa 
fruits  of  Xienten  observances,  and  the  triumph  of  disease  has  not  rarely  been,  tht 
end  of  long  and  painful  stru^Ies  for  self-subjugation.     These  are  obstinate  and 
difficult  cases  to  deal  with,  for  the  commands  of  parents  and  the  maxims  of  cxmmot 
sense  weigh  as  nothing  in  a  mind,  already  half-morbid,  or  swayed  by  entfaosiinB, 
against  the  sanctions  which  seem  to  justify  the   course   puisued.     A  combinktton 
of  parental,  priestly,   and  medical  influence  is  sometimes  needed  to  put  an  end  v 
reasonable  limit  to  fasting,  even  when  it  is  manifestly  doing  harm ;    and  no  tisie 
ought  to  be  lost  in  bringing  this  to  bear  on  any  girl  under  the  age  of  eighteen  wko 
is  known  to  practise  fasting — genuine  fasting  being  a  rite  unsuitable  to  most  jnng 
women  of  the  nineteenth  century. 

There  is  another  kind  o£  fa-iting  sometimes  encountered  amongst  gix)s  of  t 
difierent  stamp  and  requiring  different  treatment — that  is  hysterical  fosting,  ott 
of  the  expressions  of  the  itch  for  sympathy  and  notice  tiiat  is  characteristis  d 
hysteria.  Here  we  have  a  mixture  of  imposition  and  pinching.  Some  of  (law 
fasting  young  ladies  lire  well  behind  the  scenes,  and  others  have  a  hard  fight  wiA 
the  pangs  of  hunger.  The  fate  of  the  Welsh  fasting  girl  was  a  lamentable  exemplifi- 
cation of  the  hoUowness '  of  all  pretensions  suoh  as  hers.  Cases  of  the  same  kbd 
crop  up  from  time  to  time.  Joanna  Nauton  is  said  to  have  lived  on  lemon  jnioo  fcr 
seventy-four  days,  and  instances  are  now  and  then  brought  forward  as  wondtn  of 
girls  who  have  subsisted  for  long  periods  on  Apollinaris  water  or  the  fragnnoBoT 
lilies.  The  attitude  to  be  assumed  towards  such  cases  is  one  of  firm  incrednlityu^ 
calm  insistence.  The  moral  influence  of  a  wise  physician  will  do  much,  bat  ^ 
stomach-jiump  is  sometimes  necessary. 

Sugar  is  a  most  valuable  brain  food,  and  should  be  served  out  in  the  nniVfT 
and  refectory  much  more  unstintingly  than  it  is.  The  idea  that  it  disorden  A* 
stomach,  which  has  come  down  from  a  time  when  it  was  dearer  than  it  is  now,  •» 
when  a  senseless  asperity  tinctured  both  the  diet  and  discipline  ci  diildMBi 
is  not  well  founded.  Sweets  between  meals  are  not  to  be  countenanced,  except  tf  ■* 
occasional  irregularity  ;  but  plenty  of  sugar  and  sweet  things  shonld  be  fefV' 
coming  at  meals.  And  so,  too,  should  fruita  The  passion  of  the  yooi^  >' 
fruits  might,  perhaps,  be  described  as  a  relict  of  our  Simian  ancestry,  ^ 
it  is  also  an  expression  of  constitutional  wants ;  and  the  intense  ecstasy  ^f^ 
cliildren  enjoy  when  partaking  of  it  is  something  which  should  not  k* 
denied  to  them  without  good  reason.  "  Fruga  eonsumere  tviti."  To  see  (a  tidy 
pathetic  sight !)  a  group  of  dirty,  ragged  children  gathered  round  a  tnM^if^ 
window,  gazing  intently  and  silently  at  its  forbidden  treasures,  while  iavtdttnWJ 
movements  go  on  in  the  muscles  of  their  little  mouths,  is  to  realise  how  deep  and  ho* 
active  at  one  period  of  life,  at  any  rate,  the  frugivorous  appetite  is.  llie  avi^ 
wida  which  children  eat  crabs  and  sloes,  or  anything  having  the  appeannoe  of  6*'^ 
teaches  the  same  lesson.    The  late  Professor  lAyoook  once  came  upon  a  \vs^ 
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")  iJie  ilajB  when  Imutics  were  Inn  humuiely  trmted  than  xhtj  are  now,  pacing 
T^tiad  oa  enciotted  and  pavLtl  airiug-oourt  in  a  jMLroxyiuu  uf  {uriuuK  niiiniu ;  but  in 
Us  OKUve,  Uu  FroCDaor  noticed  be  |«u»(>d  now  and  ibon  to  pick  np  taiy  stray  blado 
•t  gtasB  thftt  itmggled  up  in  ilie  Joinbt  nf  tlie  paving-filoiifs,  and  tliis  aution  f^uve  a 
lot  a*  to  (raatment  He  ordered  the  maniac  to  \m  boiuilfoiuit>'  auppUed  witlb, 
niit  and  vegetables,  and  tiic  imnlt  was  gratifying,  ior  after  be  bad  frvtiljT' 
Utakeu  of  them  his  mania  graduallj  aubaided.  This  man  was  reduced  by  his 
tania  to  a  mcro  autoruauo  oondilion,  in  which  his  inatincta  had  freer  play  tliaa 
1^  hare  when  the  mind  ia  Bound,  and  then  his  blood  atata  rxprPSH>d  thrrmgh  thn 
BTvous  systuuir  tuitomaticaUj,  t)i«  need  that  exiat4<d  in  bin  syKtoui  fur  vegvlablc 
codi^  and  these  being  supplied  all  wont  well.  And  so  in  cUildrvn,  the  fmit-huugcr 
lajr  be  token  as  an  expression  of  w«jita  of  the  systent,  not  to  be  ni^leotied  vitbi 
DDpanity. 

i^iVhat  has  been  said  as  to  the  iiaportAnoe  of  the  sharo  taken  by  impreasions  and 
^b  about  lood  in  the  pqrchical  life  of  thn  child,  and  in  giving  a  complexion  to  his 
BRkmis  suggests  that  ita  diet  ahould  be  varied  in  chanclw.     Aludi  may  I«  done 
to  tngfateu  the  lot  of  children  by  catering  for  them  with  disoemment,  much  to  cloud 
thnc  bappinesa  by  confining  them  to  a  moaotouous  repetition  of  tlie  aame  inurteiuuuw ; 
dqr  sb«r  day  and  week  after  week.     They  dioald  not  be  made  oioe  and  epicorean,'^ 
Mr  ihould  their  Canciful  whims  be  regarded  ;  but  they  should  be  flnooormged  to  tak« 
wlwt  is  phu:«d  liefore  tbc-m  with  hearty  ci^joyment,  and  oarv  should  be  taken  that 
*Wis  pJaced  before  tiK-ni  is  toolhf«uuio  and  varieri  in  charact4>r.      Variety  in  food*' 
l>dia  to  good  digeatioii,  good  nouriabment,  and  good  spirita,  na  farmrrs  and  phy- 
■Hl^gMts  can  alike  toatify.     The  kto  iLn.  Nasaau  Senior,  in  her  "  Report  on  the 
wcatioa  of  Uiils  In  Pauper  Sohoola,"  ably  advocated  the  intnMluuLion  of  moro' 
tttie^  into  their  rationa.     "  It  is  euid,"  iilie  reraarka,  '*  by  tbiMe  who  thiiik  tliey 
^WtDOuntable  difficulties  in  tiie  way  of  bringing  in  a  variation  of  diet,  that 
HOdivn  of  the  London  poor  get  none,  bat  only  ring  the  changw  on  bread  and  butter, 
^pWriogs,  oocklea^  hot  potatoei^  and  sugar  plums.     But  1  know  that  tripe,  and 
B^1u9q1,  and  aauasges^  and  ocoaaooal  nuhent  of  bocun  come  in  to  vary  tbo  oooklos' 
*><i  led  herringa ;   nor  muKt  it  he  forgotten  tJiat  costormougers  ore  found  nolling 
^  eontenU  of    their    baiTows    in  the    poon^t    porta   of    Loudon.      llie   street 
^^uUren  thus  get  ^iples   and    jiears,   radishes    aikd    lettuce,    currants  and  blaok- 
""(ria;  even  penqy  alioes  of  pino  nitplc  urr  oceaaionaliy  within  their  reach.     lliaJ 
^''UnD  in  Uiaift  ■oboois  get  a  gretat   dital   more  meat   than    in  their  own  poor^ 
''^Bes,  bat  they  liavw  little  or  no  green  vegetables,  no  fruit,  and,  as  a  rule,  \-ery  little 
*^,  all  which  things  should  be  in  the  diuUuy  oC  children.     ....     To 
<^UcUy  the  samv  sort  of  food  weak  by  week,  over  and  over  again,  all  tbrougli  thi 
f^i  and   ycftf  'after   year,   cannot   be  good   for  children.     ....     Thoui 
ea  in  their  poor   homes  may  not  get  food   equal   in   nutritious  vmluo 
[Achool  diet,  yet  they 'get  unexpected  things  on  hot-dinner  days;   they  get  it 
V  hot  and  tk^  oat  with  raUsh  and  Qujoymont,  and  do  not  leAve  hall  theii 
as  ta  the  Imbtt  of  many  pauper  children  on  soup  ilay.     Food  eaten  wit 
noariahe*  far  better  than  a  superior  diet  eaten  for  any  reaaou  without 
ttjo^ttent" 
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There  is,  perhaps,  Boma  dniiger  Uint  the  popalor  Ru-nkoning  which  h«ft  nlcni 
place  in  recrnit  times  to  the  importance  of  eduoAtioiud  i|ti«etvras  uiay  le«l  to  Uw 
,  jniudictoiis  application  of  (.•dnctLtioual  procesaee.  In  tiie  kfen  etntggle  for  rxiib«c» 
thiit  guL-»  oil  la  tlii:^e  tl&ys  it  has  become  apparent  tJiat  individnahi  mk)  staUs  will 
provt^  {irosperous  in  proportion  as  tbrr  are  inKtmctml,  and  i<o  wf*  havr  inwn]  fnn 
Itimtz/airA  to  corapuJMioii,  and  the  Ixwn  of  educntiou  ha^i  been  coufcmyi  on  ooi  li^w 
mul  ignorant  tua8iK<if.  Hut  the  oducntiuii  of  the  uulsws.  ui  (he  tbtftvu;^  and  hVnl' 
ttpirit  in  whidi  it  ia  now  eonduotfld,  entails  upon  the  middle  rliuww  tho  ntwendt^rf 
n  higher  and  br-tter  training  than  ther  havp  been  hcn'tofon^  acctistoin«i  to,  if  Ai? 
would  mjuntain  thair  poutiou  ;  and  the  advance  of  the  middlfi  daaaes  in  wol 
b-arninii  imposes  on  the  upptT  claasOH  the  duty  uf  thi-  hiyliL-st  passibU*  cultii.-ttlini.H 
lliflj  would  atill  I'-'fld  uud  rule.  TlitfTe  is  a  goneral  upheaval,  thvirfortr,  tu  cducRtlisi*! 
mattan— astrainiiij;  forward,  which  mny  oiid  in  miHfortnne  if  reAf^.itmlili*  rrstrahtab' 
not  tmpfwed,  fur  it  i.<t  very  certain  that  iniinmisp  untnl>or»  of  tti«  chihlreti  now  tu^ 
in  aAoo^  and  [mahud  on  with  a  zeal  that  in  auiidnoOHlynlimnhLttMl  in  prcry|ioiAN 

way,  are  ill-prep«irod  for  mental  exertion  or  Irrain-worfc.     8onie  tire  < '''.' 

delicate,  some  aure  inii»erfectly  developed,  iwrae  am  badly  nourishL-H,  ;>  i^tt 

that  inherited  aptitude  for  study  which  dnprirM  it  in  great  mmsnTti  of  it«  trkwn^ 
noai  and  galling  qualities.  But  to  pwh  audi  iJiildren  forward  and  orvrhuHff 
'thnn  with  taakii  is  to  sow  widtfspreod  tha  Medft  of  nervons  degeneration  ;  tod* 
regard  for  the  futui-o  of  tho  nice  laitiC  lUerofore  cvnulrain  aII  in'.-<Hc«l  inou  to  ]imA 
ootuttAntly  and  emplmtitnilly,  in  the  niid^t  of  the  indittcriininnt^  cdnentional  ftrnn' 
that  prevaila,  the  wiMloui  of  caution  aiul  th»  dangi>r  of  kmin-forcit^  It  MiiDDtW 
too  often  or  too  eum(wtly  impressed  nn  pan'uta  and  (wu-licnt  that  to  ov<>rwork  tl* 
immature  brain  is  to  ciuwbln  it,  aud  that  tho  early  talent  which  they  seek  tp  f^^ 
is  not  a  tlung  to  be  denrwL  A  good  start  in  a  race  ts  considered  no  sdvontageocrlbtf 
oil  thote  interested  in  a.  child  t^'xperience  pride  ruid  plensum  whon  it  Ahontiali^ 
of  ita  compeers  in  age,  nud  diapLiys  an  itbiiity  and  capocity  for  learning  ven-  iunw»l 
at  ita  yean,  or  eome  spociul  gift  which  comtnonly  boIongB  to  iiduit  life.  But  '^ 
feelings  which  ought  to  anso  in  those  interested  in  mch  a  child  aro  disapp(RBtOMHl 
and  s^oitude,  for  precocity  in  i-eally  tlie  sign  either  of  an  inferior  mcdliJ  otfju^ 
tion  or  of  inoHiid  <>Tr.itcnirnt.     Tlie  biologieal  law  ia,  that  the  l-^   '  .  orpniV 

tbelongar  it  takes  to  evolve,  and  early  mental  evolution  nu-an.s  .  ■.  iirt*!!"' 

tual  inferiority.  A  glance  at  the  iiuimal  kingdom  must  sntisfy  any  one  td  Ihia  1^ 
chicken  w/ilk^mid  talks  in  its  own  fashion,  and  feeds  itself  as  aoon  aa  tt  ii  out  of  ta* 
fgg-«iheU  ;  the  rabbit,  when  n  foi-tnight  old,  ts  cft|)ahle  of  eveiy  mo^ipmf^t  and  <»■"" 
festation  ^)f  iiiU'lliift'nce  that  it  is  in  its  nature  to  attain  to :  and  the  pnppy  hu  p^ 
rid  of  it£  clumsiness,  and  ia  an  elet;ant  luid  liniiihed  dog  in  the  course  of  s  ^ 
montlia.  But  the  human  infant  \»  only  beginning  to  walk  when  twelw  inonttis°*'* 
and  ia  not  fiilly  nw-ster  of  its  own  situation  for  at  Irti»t  twemtr  yvnni  afkerft* 
And  ibis  tardy  dt-velopiuent  of  nur  own  wee,  when  compared  with  the  iifl*  " 
animals,  ia  not  an  instance  merely  of  proportion  or  balance  of  p«rt«  eorn«pDO<li*f 
with  the  greater  age  we  lire  tu,  for  in  some  anitnala  with  a  lon^Titjr  at  leMl  aff^ 


our  own —for  examplD,  tlie  cle|>hant — menUl  maturity  is  reacherf  in  a  comjmra- 

tiv«ly  brief  period.     7'he  slowneKs  nf  evotction  in  man  in  reallj  duo  to  the  mIow 

^rowtli  of  his  bniin,  wliicli  goes  ou  budding,  oxpanding,  and  wearing  its  interlace- 

iiieut»  uutiJ  nt-arly  middle  Iif<-,  vhaii  alone  can  his  education  be  said  to  be  com< 

pdetcd.     The  uimple  BmooUi-braiiiod    animalti,  like  the  chiokeu   and    rabbit,  have 

klmost  fimshed  their  oervbral  evolution  at   birth ;   thtt  poorly  convolu  led -brained 

mimala,  liko  the  cat>  ootuplete  the  process  i-apidly,  but  the  richly  convolutcd-bnuiied 

■nint^l'^i   likf  the  human  hubj(.>ct,  have  a  loiij^Hk-fcnx-d  inuturitv.     The  duration  of 

ckep«>Ml«noa  on  parental  protection  and  sopport  is  a  rough  meaitui«  of  the  hoiglii  to 

-which  the  animal  will  attain  in  the  scale  of  lieing.     And  within  the  human  &m)ly 

ifrlf  tha  same  thing  Itolds  good,  for  travellers  in  all  regions  comment  on  the  gnjat 

pmoooHy  of  cliilUren  among  savage  and  si^mi-civilised  ]>eoples,  and  uu  tlie  early 

arrest  of  their  mental  grou'th.    Consul  Churchill,  in  bis  report  on  the  trad^i  of  Ohilan, 

Btate«  chat  the  childivn  in  that  port  of  I'eniia  are  vastly  superior  in  intelligenco  to 

EvEopeui  children  of  the  same  age.     Tho  develapment  of  their  intellectual  faculties 

inaarty  years  lit  »>  aHtoundtnj^  that  fonnll  children  will  hold  their  own  with  gnrra-' 

vf  petaous,  and  talk  freely  uu  subjectH  that  would  make  our  little  folks  at.  home 

iiUre  with  wonder.     But  tli(«e  Peraian  children  make  no  fiirtber  atkvaaoe  in  intelli- 

gnoe  after  mx  or  oevien  Tr«rs  of  age,  and  the  Persiaim,  a.s  a  nation,  move  not  at  i^l, 

bnt  are  jnsl  what  tliry  were  500  yeain  ago. 

At  home  the  pmuatnrp  tdiaiimeM  and  cunninf,'  uf  our  street  Arabs  are  pro- 

vwtiud,  and  contmat  itrangely  witli  the  obtuaoncas  and  iriniplicity  of  well-to^lo  and 

oraatry  chilrli-en  ;   but  ttie  atreet  Arabs  linally  fall  fur  short  of  the  latter  in  intelli- 

{■loe.      Girls  are  in  nil  countrie»  more  precocious  than  boys,  but  they  stop  at  a 

^9wttc  point  in  menbil  evolution,  and  it  might  be  argued  with  some  force  that  nine- 

l^th<«nttiry    cMldreD  in  Europe  npen  in  intellect  somewhat  later  than  their 

'nvrunnoTB  did  two  or  three  centurica  ago.    And  the  history  of  sijigularly  precocioas 

diildren  bc«n  out  tht<  sanic  truth.    The  young  Rosciuses  and  infant  pTodigies  who  are 

Mngfat  in  with  the  walnutfi  and  the  wiiip,  tn  astonidi  the  guests  by  their  *Tsdom 

utd  ttttainmenU,  generally  end  in  thu  feeblest  of  commonplace — unless,  indeed,  the)* 

■W  young,  being  instances  of  that  other  species  of  precocity  whicli  is  really  a  symp- 

IfflD  of  disease  anrl  which  was  well  knovv-n  in  Shakespeare's  time:    "Bo  wise,  so 

foaag,  they  eay,  do  ne'er  live  long/'   Of  this  sjtecies  of  precocity  many  painful  illna- 

Kitiooa  might  be  referrwl  to — cancw  of  gifted  children  who  have  fallen  \-irtinia  to 

tubercular  (Usesse  just  when  they  were  gi^■ing  promise  of  mataelions  achie%*ement8. 

Tfpieal    coses    were    those  of    Lucn.'tiii.    and     Margaret    Davidson,    recounted    by 

Vs^ungton  Irving,  who  died  of  consumption  in  early  girlhood,  loa\'ing   copious 

poeiicBl    remaine   of   exqniaite    sweetness    and   much  literary    merit.      A  tyjncal 

ase  also  was   that  of  Pot  Alarjory,  whose  memory  is  preserved  as  preoioas  for 

^BBr,  like  a  fly  in  amber,    because  she  lay  in   the  foid  of  Bir  Walter  Scott's  plaid 

^Bd  sat  ou  his  knee,  repeating  to  him  Constance's  speeches  in  "  King  John,"  till 

^  swayed  to  and  fro,  sobUxig  his  fill,  and  who  died  when  seven  years  old.  after 

■^^ting   letters  that  would    have    done    credit    to  a  woman  of   forty,  and  venea 

^^irhi«h  the  following  may  be  received  as  a  specimen,  reprodaoed  in  her  ohii 

ortbognipny  i-^ 
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"  I  \Cfi9  in  Tm'*  >iod  to  lie ; 
Ob,  ruch  &  jvy  und  liixur>' ! 
At  bottom  of  U\v  \)«ii  I  iJoep, 
Ajitl  with  great  care  withm  I  creep; 
Oft  I  embraco  her  fret  of  lillyii, 
Uitt  fi}ie  hoM  gulton  all  the  pillyi. 
licr  neck  I  never  can  otnbiiLcc, 
But  I  Jo  hug  her  fuct  in  place." 


v/: 


v^ 


v>-.U 


J  ^iud'with  cLildren  of  this  clans,  as  well   afl  with  tlid  diminutive  aaiuts  whc 
ve  find  enshrined    in   religious  lit«t-&ture,    it   m   nlwayn  the  same  stoty ;   in 
ntidst  of   tlieir   maCin    bloom    they  droop  and    fade,  utter    tliat    portenloim 
"  My    huad  1     My    head  ! "    and    sink    under   acute    Iiydroceplialus ;   or  they 
BDufled  out  by  soaiu  childish  ailuieiit   from  which  their  leas  gifted  brothers  an< 
sisters  escape;   or  thi^y  linger  on  into  a<tul<-ficf'i]ce,  in  ever-increasing  debility, 

I  then   perish   of  pulnionar.'    consumption.       Pernicious    precocity,  as    this  maj 
eaUod,  to  disting\iuih  it  from  that  forward] les^i  of  intellect  which  is  only  a 
^  an  inferior  orgauisaliou,  is  soiuetiuies  ossociuUxl  with  visible  deformity,  which 
mrresta  attention,  and  staiups  it6  true  character.     The  head   h  enlarged,  ami  tha 

'  square  forehead  pre^^iiLs  ttioKC  ]>roini:ienct>s  which  ai*e  even  popularly  reoogmsed 
as  indicative  of  water  on  the  brain,  or  the  abdomen  is  tumid  owing  to  dcf^eDcnr 
tion  of  the  intestinal  glands,  or  the  spine  bends  because  oE  disease  of  the  vertetiR 
or  failure  of  enfeebled  uut^cles  to  keep  it  erect,  or  the  Jointa  are  swollen,  uA 
the  bones  crooked  by  rickets.  But  in  a  jniyority  of  ^»ses  of  ^wniicious  precociij^ 
no  such  ostensible  bigns  of  disease  ai-e  present.  The  child  is  comely  and  veU- 
fonned,  with  no  caohectio  bi-and  upon  it)  and  then  it  is  that  the  nature  of  tJtf 
early  eifloresoence  is  mistaken,  and  that  morbid  teudeucies  are  fostered  ftul 
«noourBf(ed.  For  pemicioua  precocity  is  pi-omoted  and  driven  on  towards  i* 
hunentable  issues  l>y  whatever  stimulates  the  brain  to  iocn-ased  acti\'ily,  ^J 
|iraiae  and  public  display,  by  rivalry  and  oom|K<tition,  and,  above  all,  by  excaai** 
indnlgenee  in  mental  exercises  and  bookwork.  And  not  oidy  so,  but  it  may  be 
induced  in  those  who  are  not  coiutiiutiuuuUy  atUicted  wiUi  it  by  the  timely  soil 
inorctlcBS  exercise  of  the  schoolmaster's  arts.  If  a  number  of  infanta,  liealtLy* 
but  of  the  more  delicate  soii,  well-bred,  and  of  nervous  temperament,  were  takvn 
from  the  cradle,  and  subjected  to  a  mental  discipline  as  severe  as  that  thronp 
which  John  Stimrt  Mill  passf^l,  iind  from  whicli  he  emerged  with  hi-s  perftviif 
trained  but  pussionlusa  intellect,  tJu-re  can  be  no  doubt  tliat  a  large  )iix>|>urtiaD  » 
them  would  develop  extraordinary  precocity,  and  die  of  bruin  disease,  whiW 
others  would  come  to  exhibit  pretornatui'al  stupidity.  And  if  even  liealiliy  c^iikbfO 
may  thus  be  drilled  into  brain  disease,  how  much  more  likely  are  ihoao  wil» 
An  already  tainted  with  some  disorder,  or  whose  vital  powers  aic  naturally  fecUft 
to  suffer  from  premature  stimulation  of  the  cerubinim  !  Tliere  are  great  ri^ 
and  no  genuine  gain  in  precocity.  A  few  instances  can  doubtleas  be  qooted  of 
prooocious  childjien  who  have  attaiited  to  eminence  in  afu-r-life,  but  eTen  in  m**^ 
ti  these  instances  the  drawbacks  that  attend  a  premature  activity  of  inlvUvQt 
B»  luHiciently  evident.      Chattertou   was   a   boy-poet,  but  he  committed  soiciil* 
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_  Rapluiel  vas  ■  painter  hf  the  titae  be  coalil  waUc«  but  lie  tli«<l  «l 

hirtjr-ierwn.  Etlgor  AlUn  Pue  wak  a  sliow  diild,  ami  vbftn  six  youK  old  decUimedt 
t>«  ttnoit  pMMges  of  BnglUh  pootry  viih  gi^eat  effect ;  bat  hi*  earcflr  was  bA-i 
Ofttrdiad  vitb  Tice  and  folly,  and  he,  too,  died  jaan^. 

the  other  haiul,  Liiuidly  Hrikin^  intitanccit  mi^t  Iw  adduced  uf  the  lat 
which  genius  »>:>uictiiuu9  attiiius  fruition.  Handel  was  fortj-^igfat  beCon 
hre  the  vorid  osnaranci?  of  a  num."  Dryden  came  up  to  Ixindon  from  Uie 
at  thirty,  not  knowing  ttiat  ha  could  write  n  line  of  itootry  :  nnd  MUtnii 
l^onr  fifty,  blind,  and  fallen  on  evil  days,  Im^oi-q  he  begun  his  ^ivai  mtirk. 
^^^bllb  ^Comus"  had  bK-n  written  nt  twenty -aix.  But  it  ia  not  front  excrp- 
P^Knn  of  quiolniew  or  tardiuoos  of  nientAl  growth  that  pmctiual  mlea  for 
liduwe  in  MlacnCion  can  be  drawn,  bat  from  n  wide  sunrey  of  child  natait* ,  and  a 
tidy  of  the  iirinnplcfi  nf  physiology  and  rvolntinn  ;  and  ttmo  oombuitt  to  taack 
H  precocity  is  to  be  dcplorod  mid  avoided,  and  that  the  pnctioe  of  ooaunanoiiig 
Beial  education  too  soon,  which  ia  the  fertile  anurce  of  [jrecodty,  and  to  which 
VtetflUBSbutces  of  tho  age  arc  an  erer-stivtigthetung  incentive^  niuat  be  jm- 
Mriy  TMtrioeed. 

A.  mia^iprehenaiim  aa  t4>  what  rcttlly  ooitititutea  education,  and  of  tUu  nU^ 
E^  value  of  ita  coinpooent  partu,  ii  probably  rotponsible  for  many  of  th«  orils 
hat  have  reaolted  from  iiremature  prcesura  upou  tho  brain.  The  idea  is  tlnft 
ntbtng  but  tlio  methoilii  uf  ihc  ftchool master  is  worthy  of  the  name  of  etlucation^ 
■d  that  a  child  is  wanting  ite  time  w)if<n  it  ix  not  Keated  on  a  twncli  witli  a  book 
B  ill  hands.  But  the  fact  is  thai  the  least  voluublu  part  of  Mlucation  is  that 
rUch  we  owe  to  the  BchooltuaBtisr,  and  that  the  ujont  prvciuus  lutsonB  are  thou 
vUck  we  Icam  out  of  ecbooL  The  KhoolmaatiTr,  it  might  with  soior  juBtioe  b» 
lOtdy  gix'M  the  finiflhiiig  toucdies  to  a  prooeas  which  coiuRtcnuKd  at  the  motoent 
if  not  much  earlier.  Th**  tint  moment  of  life  ii,  ]ierha{ia,  tJi«  moat 
IT*  of  any,  and  at  any  rate  vaat  atoree  of  knowled^  indtsfwuaable  and 
int  importance  are  picked  vp  spontaoeonsly  in  babyhooti,  and  in  tk« 
playf ttlneaa  of  early  yeora.  It  te  theo  that  i»niini«'i7tbieservieealiIo  redex 
Otw  ore  organised,  tlint  iwnaAtinn  nnd  porccptinn  art*  most  active,  and  that 
"■tbintanoo  11  mode  with  thti  world  and  th<^  propertii4  of  matttx.  For  the  first  six 
i^^ui  of  life  a  child  baa  quite  enough  to  do  in  learning  its  place  in  tho  anivcrse  and 
I^Rtture  of  its  surrounding^  and  to  cnni]>r'I  it  during  any  {lart  of  tlint  period  to 
9*0  iti  attention  to  mere  words  ami  kvuiIkiU  ih  to  Mtint  it  of  Uio  bt^a  |Mirt  of  ita 
•Station  for  that  whieli  is  only  of  secondary  iiuportanoe,  and  to  weakoii  tho 
*Vtdatio&B  of  its  whole  mentiU  &bnc,  "  The  eilocotion  of  the  sensus  nc^Lootud," 
1^)*  t  great  authority,  "  all  ufter-eilucntion  portakui  of  a  dcvwaineaa,  a  luudiiott,  an 
''■xffiiiien^  which  it  is  imiiOMdblo  to  cure."  Cut  the  tnlucntion  of  the  senses  wtU 
Jeoted  if  children  ore  only  plorMl  in  positions  in  whioli  abundant  and 
imprenioiis  an*  aooeesihla.  Tlw^y  are  eftger  to  see,  hear,  Uiste,  touch, 
' ;  and  left  annitrained  will,  ttv\\  by  8t«>p,  familiarise  tbamadvoa  withi 
ios  of  matter,  [irococdingeveji  from  the  sini|>k-  To  th^;  more  comfJex.  The 
eubarka  on  its  c&reer  just  as  ignorant  that  a  sttme  is  bard,  or  sugar  sweet,  or 
Bow  will  melt,  oa  he  is  of  Oie  diamMer  of  the  sua  and   the  de6nition  of 
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a  pAraUelograni,  and  he  must  have  time  to  ncqoire  theen  coramun  luui  ftuida 
mimtal  truths  just  as  much  as  he  must  hitvp  time  lu  which  to  leum  the  alpb^la 
and  multiplication  table.  And  whtin  given  timv  for  auch  clmiteatuy  but  all-ic 
portant   studies,   and  gently   directe«[   iu  Uieui    by    the    iuU.*lligeut    iuturrst    a^ 

I  .    of  his  seuioTK,  ha  will  advance  in  aetf-C'VolQUoii,   ucquim  tlii<  Imbit 
<  <■    and    minute    obwrvation  which   is  so  i>ast^nt]al    ui   snccesK   in    iiiih^ 

occupations,  and  contract  Urn  spirit  of  philosophiciU.  inquiry — thai  spirit  wlii, 
led  Sofailler  when  a  boy  to  climb  a  tn«  during  a  storm  to  im.*(;  vrhere  th«  thoibviq 
'*iul  lightning  came  from,  oiul  which  \m&  prompted  to  nil  Uie  investigatiottf  «iiif, 
disooveriee  that  hare  ameliorated  the  condition  of  mankind.  Vivid  and  oooifklMr 
impreAUons  are  all  oasential  to  fiubwipient  mrnital  growth,  and  these  can  t»3f 
be  properly  acquired  at  the  time  when  the  sense  cuatrai  are  most  active — tint  ii 
to  say,  in  the  Cret  seven  years  of  life. 

The  best  school  for  sense  education  is,  of  courw},  the  home  and  the  oomiit^ 
^Aoamhig  about  tmoonfinnl  in  tielils,  otrhordtt,  and  meadowo,  amidst  tlie  ridia 
■nd  beauties  of  nature^  or  busying  itself  with  its  toys,  or  the  objects  around  ii 
in  its  home,  the  child  speedily  and  HgTOftibly  picks  up  knowledge.  To  oompM* 
tivfly  few  children,  however,  are  such  advantages  accessible.  Fields,  orcbanU,  uA 
meadows  arr  l>eyoiid  the  reach  of  thom  who  are  |««^nt  in  large  and  arowiW 
dtira,  and  the  mud  of  the  gntt«r  anil  th«  kitchen  ot&den  are  the  only  top  tlitf 
fall  to  the  lot  of  thotimndtt  that  am  pooi-ly  bom. 

Miss  Bossiter  hns  shown  with  mi'e  philimthropy  what  benefits  aocn*  tfr 
Londun  ohildi-en  from  lii-ief  glimpaeif  even  of  sky  and  tlowera,  luid  tlic  ^ 
may  perhaps  come  when  means  will  bf  taken  to  siecure  such  advantages  to  llf 
childnn  of  all  our  greater  centres  o£  population.  But  meanwhilf,  tumiaft  fc* 
what  is  desirable  to  what  is  ^irnciic«blp,  %vc  most  strive   after  :  '  '■"^ 

for  town  children,   the  improvement   of   their   liomos,    and    tli-         i        .  .uifl 

them  of  some  objects  o£  interost  and  bnauty,  and  the  extension  of  tb«  R-indcr-girt^ 
system,  which  is  founded  on  a  scientilic  hssis,  and  afibrds  in  Ui«  object-kMilM 
which  bulk  so  largely  under  it,  the  beat  sabstitute  for  oloae  penunal  insiiiMiif 
with  iinture.,  snd  an  admirable  introduction  to  accurate  parct-ption  and  com]«nM(W 
for  all  chUdroii,  whatever  tlieir  oitporUinities  of  sense-cducatioo  may  be; 

It  is  impossibla,  in  a  few  words,  to  convey  any  adnjuate  oonafptiaa  of  1^ 
delalLi  of  the  Kind«r-gart4!n  system  ss  elabonted  by  Frtibel  and  his  diai|i1* 
nor  is  it,  pt-rhaps,  nceessary  to  do  so,  as  that  sjrsteu  is  now  tolurably  wdl  kao** 
among  us,  through  the  writings  of  Uiss  Shirrotf  ami  others,  and  tiutngli  ^ 
operation  of  the  sohooU  which  have  bi^on  established  to  carry  it  ooL  tb* 
system  is  founded  on  a  study  of  mental  development,  ei^oins  the  cxmstaat  Ev'* 
of  work  with  play,  and  keeps  inctssautly  in  view  thcw  gnctti  prinopli*' 
that  we  must  proceed  from  the  empirical  to  tlio  mtiomil ;  tliat  inatmotton,  to  W  w* 
and  osefnl,  must  create  a  pleamrmblo  excitement ;  and  that  aelf^Tebp^ 
most  be  enoonraged  to  tiie  ntznoat.  The  games,  which  pUy  so  large  a  f*** 
under  the  ^stem,  are,  at  one  and  the  same  time,  toys,  invtromonta  of  instrtf^ 
tion,  and  liaka  in  a  chain  Hirrt<'hiug  from  dciute  ignorance  to  a  }ust  Miiiisifclii^ 
<rf  the  physical  univerae.      Dancer,  or  rhj-thraicHl  movements,  timad  t^  nngi^ 
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Lra  prescribed  for  the  diildn*]!  who  cuv  not  of   an  Age  to  employ  themselves  tn 
wy  work  oC  skUl,  and  thu  ttougs  whidi  acct>iit[>ii]iy  tim  dances   teU   some  story 
■£  bird,  btsast,  or  plant  with   vhjuM  the  childreu  have  been  made  acquainttvl,  or 
iflwribe    soue    kind  of   ntauitui  work  wliich  tliey  have  been  tau^Lt  to  perform. 
Ctifts  are  presented  to  tbc-m,   whidi  Ukv  cmiiiuy   op.  pUythinj^ii  and  in  exeroisee, 
Euul  of  irhich  the  various  qiialitipA  an>  unfnUi<!d  to  th(<m.      llius  coloured  lialls 
on  placed  in  their  hands,  and  atteuUou  is  drawn  to  their  form,  colour,  denBity, 
and    wcij^it,    new  words  being   added   to    the  infantile  voaLbular}'  wliile  they  are 
f«tt«d  from  hand  to  hand  luid  child  to  chiUl  in   regulated  ordi-r,  and  quick  and 
slov  tiin«;  so  that  all  the  advantages  of  drill  nmy  be  obtained.    Cubes  and  cylindera 
an  next  added   to  their  Btoreti,  and    eoiniMriKOnK    are    instituted   between    them 
ami  the  ipherBi  the  churacteiiMiics  of  udra,  sariace»,  angles,  and  lines  being  pointed 
««(  while  novel  monemenUt  arc  drviwMl  ;  compound  cubes,  made  up  of  eight  SBialler 
cibea,  are  next  distributeil,  and  with    thc^   they  are   taught  to  distinguish  the 
wbde  from  iiA  parts,  to  add  and  hubtmct,  and  to  construct  figures  in  imitation 
4f  buniluu-  objects,  such  sa  tablr-s  and  flights  of  steps ;  little  nan«tiv«s  or  facts 
<A  nslond  liistofy  being  mingled  with  nud  made  to  hinge  u{>on  their  performancea 
SoBtewhat   later,    small    slicks    and    tliin    tluxible    laths    are  giveu  to   them,  by 
Hieb  their  onthraettcal    instruction  is  continued,  while  interest   is  still  further 
Hated  by  the  formation  of  figuivA,  whicii  plense  by  their  symmetry  and  stimulate 
to  the  exercise  of  ingenuity.     Next  in  the  course  of  instmction  come  metal  ring* 
nk  portions  of  rings,  which  enable  Uie  teacher  to  comment  on  the  m«tal  of  which ' 
t^^are  made,   and  on  tlie  properiiex  of  circles,  and  Ute  children  to  enter  on  »• 
wv  series  of  uauipulationa     As  further  stages  in  iCiuder-gorten  instruction  may 
)>c  naiaed  plaiting  witli  stri|i«  of  papci'  and  weaving  with  coloured  threads,  foldiiig- 
■aJ  cuttii^  out  Hgores  of  various  shapes  and  dimensions,  modelhng    in  otay,  tO' 
*Wh  Fhibel  attached  great  imi>ortance,  and  drawing,  lirst  of  geometric&l  tigorc*" 
•«l  svmmetrical  patterns,  and  then  of  natural  objecta.     Only  when  some  progi^eaa 
vt  been  made  in  drawing,  is  writing  ntiempted,   and  writing  and  reading  both 
*'**  much  later  under  the  Kindpr-gart<"n    system    than  in  ordinary  scliouls.     It 
■Ififat  be  questioned  whether  reading  and  writing  might  to  have  any  place  in  the 
Koder-garteu  system  proper,  whii-li  aims  at  teaching,  not  by  boohs,   hot  by  the 
'■Wvation  of  nature,  nnd  the  toiining  of  the  capacity  of  dealing  with  outer  things ; 
°Uthe  tnuuitton  from  the  Kindei--garten  to  tlie  ordinniT  school  as  now  oondueted 
*<iaU  be  too  sudden  and  great,  and  the  children  so  tmnslated  would  nt  tirst  be 
*t|Qme  disadvantage   in  competing  witli  tltose  bronght  U]t  under  the  old  methodir' 
■fiovn  power  of  reading  and  writing  wern  not  conferred  in  the  Kinrler-garfcen  M)ag&'-' 
Utneay  ihe  Kinder-garten  system,  although  rewTly  opfiosed  to  reading  as  nn  exCTftiae-* 
"I  the  very  young,  aiming  as  it  does  at  the  development  «f  faculty  rather  thaiV" 
^  acquisition  of  bouk-loi^,  yet  includes  elementary  instruction  in  titat  art  and- 

It  will  be  seen,  even  from  the  foregoing  fragmentary  sketch,  how  closely  Frc^ttel 
W  followed  the  coutae  of  loeniiU  evolution  as  fur  as  that  is  kaowu  to  na     lite 
fvlieit  UMstal  manifeatations  in  the  infant  are  the  movements  of  hislimfaR^  his* 
ciias,  and  the  ootioe  he  takes  of  sun'oonding  objeota ;  and  m>  FVi5bel  bagiss  the 
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work  of  education  fay  flanoen  and  nongK  and  the  prceentAtion  of  atUsctive  objeef^  ^ 
taking  captive,  as  it  were,  by  kindneBH  th«  wild  propensitieu  and  training  tlietn  tr>  ^ 
docility  and  regulated  action.     Tlio  ucxt  striking;  characteristio  of  the  infant  mind  is^ 
I  that  curioflity  which  XsaAn  to  incessant  questioning  and  fingering ;   and  thu, 
FrUbel  utilities,  acioiulating  it  l»y  ii  huccesHion  of  novelties  and  surprises,  oonvi 
it  into  tliu  habit  of  raliutiiU  inquiry,  and  building  upon  it  a  knowledge  and  uni 
standin|{  of  tilings.     A  suluiequent  trait  in  infancy  ie  the  desire  to  be  usefnl  an 
construct,  and  this,  too.  Fhibel  take£  advantage  of ;  for  all  his  teaching  <^ndA  in  W' 
the  pupil  Laving  to  iviproduoe  what  hehaa  learnt,  and  I'xpreas  his  own  thoughts  ar%«/ 
fancies  through  the  medium  of  various  rxercisps.      And  other  tharact^risticB  of  tAtfi 
infant  mind  aro  not  overlooked.     The  desire  for  conipanionitliip  in  made  the  Ijuis  o/ 
a  sound  social  training,  and  tho  sense  of  beauty  is  assiduously  euHivated  and  rcfinarf 
from  a  nido  tasto  forliright  coionre  to  a  discriminating  appreciation  of  the  subikticf 
of  art.     Tho  naturalne&s  and  comprehensiveness  of  Krubel's  system  recommend  ii 
to  the  physiulugist  and  prBctica.1  physician,  but  to  tlie  latter  its  cliiof  practical  merits 
dire  that  it  postpones  the  commencement  of  onlinaiy  school  instruction,  an<l  insists  on 
a  seiwe  of  enjoyment  as  an  accomjwninicnt  of  work.     So  many  delicate  children  at 
injured  by  being  set  too  soon  to  j>ore  nver  Ixmks,  and  so  many  prejmliced  parcnli 
scout  the  idea  of  education  being  altogether  put  aside  for  a  season,  that  it  is  a  Ikob 
to  have  schools  to  recommend    which   will   not  prove  hurtful,  and  whidi  my 
even  effect  an  improvement  in  health  coincidentty  witli  a  doTelofunent  of  oqiadt^- 
The  Kindergarten  is  suitable  for  all  children  from  three  to  fieven  years  of  age,  vA 
fragile  children  with  precocious  tendencies  may  profierly  be  kfpt  at  it  for  a  yetf 
longer.     ^Vs  a  guide  to  the  agec;  at  which  average  chiUlren  ought  to  pass  throu^ 
schools  of  dLAercnt  grades,  the  following  table,  prepared  by  Professor  Lawrifl^ " 
EtUnburgh,  an  educatiunist  who  nuver  overlooks  physical  conditions  in  Kdatknk' 
instruction,  is  here  introduced  : — 

fmrn  3rd  til]  6th  year  ...  Kinilor-j^artou  Scbtx^ 

„     6th    „  6th    ,,    ...  Infant  School. 

„     8th    „   Ifith  „    ...  Primwy  Si^ool  (Lower  Pricnar}-  to  12th,  Tj^cr  Primary  to  IStkJ- 

„    I&tli    „  ISth  „    ...  Secoadary  and  High  Schools. 
Above  18th  year    TTnivemity. 

The  system  of  teadiing  which  is  characteristic  of  the  Kinder-gnrten  ehonld  iw* 
be  coutined  to  these  Institutions,  but  objfwt-leAAonB  should  be  {tpven  much  iwve 
freely  than  heretofore  in  primar}'  and  aecnndary  schools,  and  should  merge  oHi' 
matcly  into  the  special  teaching  required  by  the  naturalist  and  man  of  SLieaw 
Ohildren  are  intensrdy  interested  in  the  world  around  them,  and  the  pleasare  «Wfc 
they  manifest  in  watching  insects  and  gathering  flowers  and  shells  and  pebbles  insf 
be  made  subservient  to  their  advanoement  in  sonnd  knowledge. 

The  man  or  woman  who  does  not  possess  the  vital  and  formative  knowledge  of 
the  world  and  Uie  laws  which  govern  nature  is  a  very  helpless  being,  and  i^ 
most  indmate  aoquaintanoe  with  the  workings  of  tiie  human  spirit's  activity  in 
ancient  Qreeoe  and  Rome  will  never  compejisate  for  the  laek  of  this  knowledge 
And  yet  it  is  only  {^vcn  in  these  days,  even  in  high-class  schools,  in  very  sparing 
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^Huunt,  tbcn  estafaliilunents  b«dng  sttU  nndar  the  tyranny  of  Uie  hanuintittH.     The 
KDotwIadge  of  mjin  himself  ii  best  approached  tlirough  a  knowledge  of  tho  world 

K.  he  inhabits  ami  the  organic  natoro  of  which  ho  fomm  a  part,  and  most,  in 
to  b*  Qseful,  include  a  knowledge  of  liis  bodily  fnunowork  an  woU  aa  of  hU 
lb  i  that  ono  of  the  great  merita  of  the  Kinder-gartro  B3rstmn  is  tiiat 

b  aims  at  giving  pleaattre  throagliout      It  mak««  the  happiness  of  the  papU  the 
nterion  of  tlio  ■aeeesn  of  the  teaching,  and   its  kasous  arr  carriixl  out  amidat 
mUea  uid  laughter.     The  hilarity  of  tbo  Kindi'<r-garten  would  bo  out  of  place  in' 
be  primary  sciiM)!,  where  gmTcr  stndies  ore  purmind  ;  but  there  is  no  good  reason 
rhy  the  lattar  shoold  be  idantided  with  contmcted   brows  or  tean.     No  doubt 
aach  progrcM  baa  been  made  of  late  yean  in  the  way  of  rcndmng  leunung  attrac- 
hre,  and  of  robbiiu^  it  of  it^  pnina  and  terrors ;  but  iducIi  HtiU  rvmain-t  tn  W  donr-  to  ■ 
mrert  it  into  what  it  ought  to  bo — an  Ogroeablo  and  bracing  exercise.     The  healthy 
jerformanoe  of   function  is  either  pleasurable  or  indifferent,  and  whenever  it  is 
woonpftiued  by  pain  thnre  is  snmRthing  wrong,      And  the  knowing  famltios  are 
BXCtption  to  this  mlp.     ThPir  random   activity  is  dplightfid  to  the  child  ;    their 
tiplinad  (ucarciae  should  be,  at  least,  free  from  auflering ;  at  most,  a  aensc  of  weari-- 
vt/m  should-  fbUow  a  kmg^sostained  coll  npon  them.     In  looking  about  us,  in  liston-i 
hig,  in  oonTcring,  there  is  an  expenditure  of  nerpo  forco  whioh  involves  vtste  an^ 
uhinately,  weariness.      But  strained  nerve  action  in%'olves  something  morn  thi 
thii,  far  it  is  aocompanied  liy  a  senae  of  distress  or  jiainfal  effort     llie  weariness 
rniftntpxl  nnre  activity  cotnes  graduiOly,  and  is  at  fir«t,  at  least,  so  little  piunfali 
^  H  is  almoat  pleasant.     But  the  ircnrim-w  of  forced  nerve  activity — that  is  to  lay, . 
^WQseof  diftTMSor  effort  thataocompaniesit — bc^ns  suddenly,  and  is  always  cml>j 
itflrtly  distasteful      It  ik  something  supenulded  to  ronimon  wfnrin'wi,  just  as  cr&mpj 
i^Mipthing  Bttpenulded  to  mnscular  fatigue.     Tlio  distress  of  foroid  nerve  actioa.] 
^nental  work  is  dearly  a  oonser^'ative  indication.     Touch  may  be  long  emplQ)red] 
*>>h  nothing  bat  wearinets  or  exhaustion ;  it  is  only  when  contact  is  so  rough  as  to 
*^xw  excmivo  prMsnre  or  abrasion  of  the  surface  tbat  pain  is  felt,  and  that  depends 
On  t  new  set  of  nervea,  whidi  pursue  a  separate  path  to  the  brain,  being  called  into 
P^.     But  pain  does  not  quicken  nor  improve  tonoh,  but  warns  of  danger  ; 
'I'iUnrdoe*  mental  pain  quicken  nor  improve  mental  action.   The  endeavour  shool 
"*  t4  edacato  with  as  little  pain  as  possible,  to  lead  on  gently  and  gradually,  step  by j 
^  ever  anUsting  interest,  and  sparing  violent  efforts  and  haraastng  application.^ ' 
Todianipzd  the  pun  which  oooompanies  forced  mental  lalx>ur,  to  push  on  in  spite  of] 
^  iht;  ovcreome  and  abolish  it  in  tinif,  but  at  a  serious  sacrifice.     Tn  the  disorderj 
^Ibd  snalgeoia  the  aenso  of  pain  in  a  pert  is  lost,  while  that  of  touch  is  retained  iaj 
*^  iti  koataness  ;  and  it  seems  that  there  may  be  a  mental  state  analogous  to  anal- 
P^  in  which  the  diatren  of  mental  strain  is  no  longer  felt,  while  the  power 
^*i{initMm  and  the  onUnary  sense  of  nerve  weariness,  leading  to  sleep  at  regnlar] 
'"'•'nk,  remains.     01t«er\'attotia  !)ave  l<een  ntiule  on  several  cases  in  wliich  enforced] 
"^f  that  had  bem  peculiarly  painful  and  prostrating,  but  that  liad  1>een  sedulouslyj 
"•fcreed  in  spite  of  these  drawbacks,  suddenly  become  easy  and  exhilarating,  and  iaj 
^^^  not  long  after  Chu  strange  emancijwtion   from  the  immediate  pei 
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of  overwork,  UL'«tl)  tuak  place  Crom  infiamDintion  of  tfao  brain  or  puliiiortai7  on^ 
Sumption. 

r      Gar6tihil  consirleration  must,  tltentfora,  alwayii  be  given  to  the  condition  of  UL4 

child  who  manifmts  extreme  repugnance  to  school  work,  or  who  is  obviouBlT'  di^ 

trcsscfl  by  it,  for  there  is  still  far  loo  much  forctii);  in  schtx^ls  of  all  claseee,  vcA  \m 

lut  iiniwrfeui  rtcc^^uitiou  of  tbo  principle  thst  tuition  that  causes  pun  is  not  heolfc 

fuL     True,  in  opening  up  n«w  territ<a_v  sonifi  RtroiuouK  toil  is  neoenary,  mwI  the» 

.  Am  certain  hij|(her  uieutal  powers,  but  little  developed  in  the  race  and  inherited  /« 

IfAny  considerable  degree  by  but  a  favoured  few,  that  can  only  bu  brought  into  ealti> 

[,  vatiou  by  uovuru  exertion ;  but  ihe-so  come  Inte  into  operation,  not  until  an  1^ 

when  tbo  pupil  can  meti»iire  m\  ultftiior  benefit  OKoinitt  a  present  diaoomfortt  toA 

putKuA  liig  work  with  a  balance  of  pleasure.     Witli  ail  lover  faculties,  howenr, 

there  shonld  be  the  immediate  ^mttlicatian  oi  activity  ;  and  when  this  ii  abeeDt,ftr 

.  when  it«i  place. liiui  boon  taken  by  [tainful  averBiun,  we  may  foel  assured  tliat  tJirfBU 

[«soniotbing  wrong,  eitlier  l>ad  tcnohing  or  hrain  forcing.     Neuralgia  has  been  calW 

,,thc  cry  of  a  nerve  for  more  blood,  and  phrcnalgia,  or  mind  pain,  is  often  the  oyif 

L;the  biiiin  for  more  rest  and  exemption  from  eflbrts  to  which  it  is  unequal  Indofawt 

may  sometimes  }>o  Uie  pasttive  rcfiitituuce  of  tlic  biaiu  to  destructive  oppret^uoa,  uiJ 

,,a  truant  ituty  poasibly  be  a  pi'ot^-'itimt  Hg&uist  faulty  Hcholostic  methods 

Tho  evila  of   brain  forcing  msy  ariaa  at  any  stage,  and   in  oonneotuw  viA 

auy  branch  cf  education;   but,  tliey.  are  most  likely  to  show  themMhrM  vakt 

•  a  ttyatum  of  "  cruui  '  or  spurt  teaching,  'With  a  view  to  a  specific  examination.  «r>f 

tloaming  by  rote  and  by  rule,  without   any  real  understanding  of  vliat  is  liMg 

Icamt     They  are  partioulsu-ly  H[it  to  occur  nfter  the  imixisition  of  heavy  tab 

.tupou  the  memory^  whJoh  in  thetie  modei-u  times  is  not,  perhaps,  equal  to  the  scUt**- 

,  ^jnents  that  it  performed    in  thn  im^t.     I'he  prodigies  of  memory  whidi  were  sM 

jiUKonunon  in  Eumpt-  a  few  ceiiUirica  ago  are  not  now  to  ))e  looked  for.     At  tbr 

r  revival  of  litcniture,  a  man  wlw  liad  n-iul  a  few  manuscripts,  and  oonld  npMt 

.them,  utiglii  t»v«l  fium  plaoi-  toplacu  uud  livo  byhin  learning  ;  and  the  aeholBrbil 

,lai'  more  inducement  t-o  engiiive  Uie  wortis  of  others  on  his  memory,  tlian  ^ 

.cxercifl«  hi«  own  judgment  and  iuv«ntJou.      But  in  later  times  the  case  is  pv% 

[Changed,  and  >^~c  luuiit  now  go  to  India  or  China,  where  po<-ms  and  sdeBitffic  vod* 

;are  and  tu^vn.  l>een  for  oouturios  transmitted  orally  from  one  generation  to  anatlier, 

for  such  I  miwallouH   fests   of   memory.       With     us   the    iTsdy  acceas  w]ud>^k 

classes  o£  the  community  now  have  to  books  and  writing  materials  has  nndoDll^^l 

-■a  tendency  to.  weaken  the  jKiwei-s  of  memory,  by  superseding  the  necMsi^  fit  K^ 

more  exLraurdituiry  uxertiona     It  was  uu  this  principle  that  tbo  Druids  (as  m  ii^ 

informed  by  Ciesur  iu  his  Commeulxuioe),  although  they  knew  tlie  Greek  iKtsn* 

abstained  from  ttte  use  of  writing  for  n-cording  tbeir  theologiuil  and  philo>aphk»l 

doctrineM,  lest  by  Ifianiiig  upon  a  crutch  they  Khimld  weaken  the  limba     We,  «itl> 

our  pocket-books,  calling-lists,  encydopwdion,  directories,  and  lilirariefi,  depend  madi 

loss  tluiu   our   graiidfiiihcrs  did  om.  the  tableta  of  tlw  brain.     We  do  not  ioqnii* 

within   for   ever^'tliing,  but   tnist  in  lat;ge  utufUfun;  to  external  aids  to  menoy- 

Conscious  that  lost  knowledge  can  b«  easily  it<ovcreil,  we  disburden  ouradvca  of 

whatever  wo  c^  commit  to  writiugj  or  refer  to  in  an  index,  ftud  ooiidequenlly  «c 
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'^  HOC  r«3ijttire  gf  ueswry  thote  nnluoua  Ubours  \ij  vhicb  ottr  anoesUm  lut-d  to 
^rve  its  aineva,     tioine  d«oay  of  mon:  verlml  looiuory  U,  titenfore.  pffrh*|M 
OQf  though  it  is  to  b«  bopad  Uial  »  better  and  clusificttCoty  mamoTy  w  oc 
IXnDeoualy  guning  strasgLh  and  vi^pnir.      But  (b«)  itiniiabkhed  power  of  wrbal 
aamocy  mtut  mako  it  mam  and  mora  diflkulfc  for  modem  children  to  oonimit  to, 
t«  mim  kttq>inx  heavy  vrord  taaka,  and  bence  it  in  not  Kurpriaing  to  tind  that,  in  tban^l 
t  iBmatitniiK  CaiU  altogether  wbmti  overloaded,  aiul  j(oad«d  iuto  fatiguing  ufiortcj 
t  is  1L0  mcaiUHy  iiaejf  that  oIU>n  gives  way   urxlor  Midi  a  dlscipUnr,  beoot 
■capable  o£  evua  onlinar^  axfirtioaii,  or  nddenly  ioeiu^  auy  extraordinary  pgwc 
rUcb  it  inay  have  iidit_TiU.-d  or  aoquirod.     Ilia  bite  Jatikes  HinLon,  bis  bic 
iftiraa  Qd^  waa  ri'tnarkahlo  for  bia  nurmory  tm  a  boy.     fie  could  repeat  aa 
R   aijc  pS0B»  of  history  Teitwtini   for  a  Bioruiag'a  lesnott ;   but  000   day,   wIhIi] 
oabing  hurriedly  from  crickat  to  the  aduMUrooiUi  there  was  a  sudden  lapaa 
his  exceptional  jtower,  "a  aenae  of  fODauM,"  «*  he  aaid,  and  it  never  rvtamed^ 
obini.  „    , 

In  Uiaton'-a  cas  tiiere  was  twtiiing  but  the  Ion  of  the  ainyUsr  ^&  or  trick 
flC  ntnaoc}'  to  di'plocv :  bat  ilio  diawtroos  eoaieqiivncuv  of  uvemrawtiiim  Ibc^  young 
namory  with  fact^  and  6gurva  are  not  alwavs  tbua  limited  to  the  a«*l  oC 
T«rf  dftm  tbay  involve  that  hightv  iaonlty  which  ooUoota  and  oonhinoa 
for  ialdUectual  pnrpoaei^  and  wo  bluut  tliu  fine  edge  of  talent,  and  rendor  ths] 
nnd  ^menilly  aluwiih    and   uu)irDduciiv&     Cbarlea    Diukoos,   with    his   i}Ui(4c] 
•oa^t  awl  qrupathy   with  thtr  nglit>  imtioe<I  the  crippliug   eflectfi  uf  tho  cnna-l 
■UR  and  Coaeing  of  ntemoiy,  and  happily  bit  them  off  in  bis  dearription  of  I)r. 
sbeKa  astabliabraent. 
Witcnever  a  young  gentleoian  waa  taken  iu  band  by  Dr.  Blimbor,  h4  JV^t 
himaalf  lure  of  a  pretty  tif^ht  tiqucvaLV     Tli'>  l>oci':ir  only  took  the 
young   gentlemen ;  but  be  had   alwaytt   ready  a  niipply  of  learning 
on  the  lowest  estimate ;  and  it  was  at  ouoe  tbe  buainesa  and  delight  of  his 
rfBto  gorge  the  unhappy  ten  with  iU 

^^  la  fitott  I>r.  UUiubcr's  ostabliBliiuent  was  a  grmt  bot*boaso,  in  which  thmv 
4brciag  appanttus  ooostantly  at  work.  All  tho  boys  bl^w  bt-foro  tiioir  timc>J 
^Ustal  gnwn  peas  wore  produced  at  Chnstmaa,  and  intellectual  aflparsgUH  all  Lbe 
i^  nmnd.  Kvery  deeoription  of  Ureek  and  Latin  vegetable  waa  got  off  the 
*icB  tviffi  of  boya  nndcr  tho  fnwti;    ;  istaiuWK.     Xfttoxv  wu»  of  no  ooWfr 

^nott  at  mix.  No  matu^r  what  a  .^  -  Mtlttintui  wan  tnt^-nded  to  bear^  Dr. 
^iinber  maile  hini  Iwmr  to  ord<7  aeiiiehow  or  other.  I'his  woa  yery  plnuaiit  and 
'^BHiioDK,  but  tbe  aystem  of  forcing  was  attendiid  with  its  UMual  diaudvanlagca  : 
'htrawaa  not  a  right  laat4t  alxnit  tlic  pn-uialure  productiotiM,  and  tboy  (Udn't  kvep 
*<iU.  MorsoTar.  ooo  youxig  goollciuan  willt  a  awoilen  nofec  and  an  oxoosBively 
'"RB  bead  (tlie  eUaat  of  tbe  ten),  who  bad  g\)iie  Uiroiigh  everything)  suddenly  loft 
^  Uoaring  one  day,  and  remainod  in  tlie  eBtablisbment  a  mere  itook.  Aiul  [loople 
^  My  that  the  Doctor  bad  ratii'^  overdnne  it  with  young  XootSi  who,  when  he 
^pti  to  have  wbiukcn^  left  oS  liaviug  liniiu&" 
Hw  (luUins  and  simplicity  iudaoed  by  over-pressure  upon  young  mimlii 
I  a  }«ihologicul  condition.     ThuH  Ute  late  i^  Henry  Holland  said  : 
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tiie  course  of  my  prwlj«e  I  have  aeen  some  strilring  and  melancholy  inataxu 
of  iho  CTbfliistion  of  the  youthful  mind  hy  the  over-iixercise  of  its  focnlties- 
two  of  thesR,  unattended  vrith  pamlytic  atlV-ction  or  other  obvious  bodily  dicotrtjy 
than  a  certain  sJiiggiBhuess  in  the  natural  functions,  iho  Uir[)or  of  mind  appnia«&ci/ 
almost  to  iEubccility.  Yet,  here  there  had  before  been  acat«  intelloot  with  gmt 
HenKibility  ;  Iiut  tliese  qualities,  forced  by  emulation  into  exoess  nf  etxesrxase^  witftni 
dun  intervals  of  respite,  and  with  habitual  deficiency'  of  »\p*>]}.  had  wlioUy  duMf- 
peared."  .\nd  boeidea  general  enfoeblement  of  mind,  a  lo&s  of  mental  Ittluopii 
seen  oe  a  couaeqaence  of  injudiciona  forcing  in  cdueution.  Children  [it^oo^ 
bright  and  vigorous  pass  from  time  to  time  into  what  is  ailled  a  brown  study  or 
'  absence  of  mind,  or  liecome  eccentric  in  manner  and  conduct ;  this  lattfT  cute 
being  nimt  often  leou  in  those  who  have  an  inherited  teudeuc>-  to  inaam^,  uul  in 
w]K)m  it  often  foreshadows,  or  leads  up  to,  an  outburst  of  madness. 

But  the  evils  of  memory-gtulGng  and  brain-forcing  as  carried  on  in  schools,  ai 
SoraeUuies  under  honnstuil-ioii,  by  tutors  and  govemesBi?s  with  niurv  zeal  Umn  jirf^- 
ment,  are  not  confined  to  mental  failure  and  disorder  and  the  frustration  of  til  ^ 
hopes  with  which  they  were  tmdertaken ;  they  iuclads  a  whole  train  of  pbjrwil 
diseases,  some  of  wltich  611  with  pain  and  bitt'.'mess  what  should  be  the  bri^bc  St}* 
of  ohildhootl,  radiant  witJi  joys  such  an  tbe  dim  later  years  can  never  yivld.  uxl 
some  of  which  place  life  in  jeopnrdy,  And  it  is  not  wonderftit  that  they  sbonlJ  <i* 
this,  when  the  nature  of  their  pbysiologioal  eflects  on  the  brain  and  nervous appustv 
is  considered.  The  study  of  that  one  point  iu  the  human  ar;ganism  where  doriif 
life  wo  pan,  by  aid  of  the  ophthnlmoscujMJ,  actually  look  u|xjn  a  piece  of  nernnu 
tissue — the  fundus  of  the  eye — where,  through  transparent  inixlia,  we  see  the  fxpa 
sion  of  a  nerve  that  is  in  close  frroximity  to  tbe  brain,  has  proved  that  the  oerrs* 
tissue  in  children  is  of  a  much  redder  tint  than  in  lululta.  But  this  brightn*  n^ 
neas  of  the  nerve  tissue  in  youth  means  greater  vascularity  and  a  uoa-  vopt""^ 
blood  supply.  Now,  we  have  already  scon  that  functional  activity  of  nerve  xia» 
is  invariably  accompanied  by  dilatation  of  veesels  and  an  increased  6o\i:  of  hloodu 
the  part ;  and  in  the  fundus  of  tbe  eye  wn  see  this,  as  well  aa  on  the  surface  ot  iho 
eocposed  brain.  But  in  tbe  Hmdus  of  the  eye  wc  can  see  more  than  this  :  for  ih* 
we  can  watch  the  efTccte  of  overwork  of  the  {larts,  which  wfe  have  not  yet  been  *Uf 
to  do  in  any  exposed  brain.  In  an  affection  of  the  «ye,  called  hypennetropfc 
involving  strain  on  the  organ^  the  dfso — that  is  to  say,  tbe  nerve  expansion  st  ^ 
\Mck  ot  the  eye — becomes  red  and  even  swollen  from  overuse  of  the  pye.  Th»  P^ 
'ixoaat  and  swelling  may  become  so  marked  that  this  at'lirst  (?ompanitt>tily  nni*' 
Dortant  condition,  remediable  by  spectacles,  is  occasionally  mistaken  for  uotiritk* 
inflammation,  depending  on  cerebral  disease.  And  this  congesttoa  and  <nletnft  tl^ 
overwork  of  the  hypermetropic  eye  throws  light  on  the  state  of  the  liniin  that  ^ 
he  sot  np  by  functional  abuse  in  educational  forcing  and  cramming.  Just  as  d^ 
woi  k  of  the  eye  caases  congestion  and  oedema,  or  dropsy  of  the  disc,  so  overwork  "^ 
the  brain  eanaea  oongestion  ami  even  axiuma  of  the  overworked  regions  or  M"* 
in  that  organ.  The  overwork  produces  arterial  fati^e  and  loes  of  arterial  too*  ^ 
those  vessels  that  are  kept  unduly  and  too  long  dilated  in  onler  to  snpplr^ 
'Overworked  iigsues.     Of  coarse,  overwork  at  any  period  of  life  may  indoer  ^ 
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'  erenU ;  bat  it  in  much  more  likely  to  do  fo  in  the  yotmg,  in  whom  the 

Kes  itro  imtumlly  uiom  vnscultu*.  in  wbum  there  ia  greater  Tiucular 
in  whoDi  the  blocnl  nipply  is  mibsen-ieut  to  proonna  of  growtii,  am 
ilinitry  uiitrition,  rvpair  of  [Arts,  and  functional  •ctivity,  Oruwtli 
leniandji  U|ton  th«  vesBels,  and  so  do  all  new  developniente  i^  fanctiomU 
I  «o  that  tha  partH  in  which  theae  an  going  on  most  almys  be  in  a  high 
pirgeaoenoe.  "  The  neuroglia  " — that  is,  the  homogenemia  snbatanoe  in  which 
\m  and  nerve  oeUi  are  ucDiiMldMl — "the  neurof^tia,"  vritoa  Dr.  Basiian,  "  ia 
kble  matrix  wbereio  and  from  which  u^w  libres  and  serva  cella  am  evolved 
^  of  wliotfiver  kind  and  degree  of  M^ganixation,  durinj^  thriir  a<lmnoo  in 
It  inittiiictivtf  DT  in  inteUeoliial  aoquircoumta.  BoniP  such  procem  mnitt  take 
with  the  acquisition  of  new  knowledgo  and  [towcra  uf  all  kind, 
(aired.  The  Aoi|uisitioa  a£  new  powers  or  acooinplishuientH  inait 
|nd  either  vritb  more  or  less  olterutioii  of  tlie  old,  or  with  tlie  ilevelopnient  of 

teia  ooe  or  more  of  the  rnrinns  nerve  ocntroa."  New  proeesaei  of  this 
the  eUkboration  of  new  i^kIIs  and  tibrea  from  the  nearo^Ua,  whioh 
on  energetically  iu  all  education  worthy  of  tlu>  name,  oonteuipora- 
I  with  old  and  n^w  comhinflUoDfl  of  functional  activity  in  fuJIy-fonned  porta, 
for  rich  inundations  of  thf  nutritive  Huid,  and  keep  the  ortiTit*  and  e^il* 
(o  the  utiQOKt,  If  theac  prooeMes  be  intumipteit  with  ituffioient 
the  itrain  of  work  be  conHontly  ahiftcd  from  point  to  point  in 
I,  and  if  the  general  h)-'«lth  lie  niaintainod  at  the  htKhrat;  |iiU;fa,  then  no 
eofue ;  bnt  if  these  proceRSce  )>o  too  peniatently  kept  iip,  if  iho 
le  too  continuounly  on  one  region,  or  if  the  general  health  lie  allowed  to 
Kiretched  veaaoU  loee  their  toiiuti,  do  not  contract  when  the  outjdde  demand 
I"  dilatation  is  no  longer  made,  ami  so  there  ia  ouugi'stion  of  an  area  mon>  or 
•IIWT9  ;  wbilo  the  watety  flaid  of  the  Uood  poroolate*  through  ttto  distended 
land  Boildens  ami  debilitates  the  narre  suhatanoe.  It  hoa  Iwen  naiil  that  if 
^wrindow  in  <n~ery  haman  broaat,  aocioty  woald  gn  to  pieces  ;  an<i  it  might 
if  there  was  a  window  in  every  human  akoll,  some  pomicious  proc- 
iiis  to  society,  would  be  alnndonod.  Could  school moRtont  peer 
I  oruiia]  cavitif?a  of  their  pupils,  and  seu  the  palpitating  brain  wttliin  tluahing 
lin  somn  regiuim,  and  pal*  and  bloodless  iu  others,  under  tlie  pressure  of 
[work,  they  would  lietter  know  where  to  paose  in  their  impositiona,  and 
Itvoid  many  failarea  and  iniaad>'eutureB  that  may  now  be  laid  at  their  door. 
r  oongestion  with  cedema,  of  portions  of  tlie  brain  sabetance  is 
honge  that  is  iTOUgfat  on  by  inordinate  mental  vrark.  Jnde- 
of  oongestian  and  crdemn,  there  may  be  failure  or  debility  in  cfirtam  kinds 
oonnected,  it  niny  be  snraiised.  with  defects  of  nutrition  in  nerve 
'When  the  brain  nf  a  living  mammal  is  olosoly  Hcrutiniiml,  carious 
vascukir  turgeaoenoe  may  be  obMr%*ed  in  it.  At  one  part  there  may  be 
Jthcr  a  distinot  blosb,  during  which  minute  veasela,  liefore  inviaiblef 
view.  Indeed,  a  sort  of  rhythm  may  frwiuontly  bo  reoc^ined  iu  the 
i>m  and  constriction  of  the  arteries  on  the  tnirfEUO  of  the  oere- 
,L  .      .  .  .uui  cannot  besappoaed  to  bainaajrway  r^Utod  to  ideation,  for 
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the  xatiiH  thing  is  seen  in  tho  car  of  thp  rabbit.  It  is  inferred,  therefai 
riiytlim  is  relatvd  to  nutrition,  and  if  it  bu  so>  it  is  clear  thai  auy  proti 
fereaoe  witii  W-,  as  wkcu  enforced  dilototion  is  kept  up  for  prolonged 
exoeesive  application  to  study,  may  eventuate  in  itnpMfr^t  nutritJH 
hrain  nuhntant.'^.  A^ain,  spasm  of  vf^js^'ls  as  •vrA\  as  dilatation  may  be  nl 
same  of  the  calamitous  resulta  of  brain  forcing,  and  this  condition  it  is  { 
accounts  for  some  of  its  sudden ly-establishtKl  i^lTecte  to  which  we  have  a 
irritative  trtate  of  the  brain  ends  in  spasm  of  a  group  of  Teasels ;  this  yi 
time,  bat  the  teniporar)'  vascular  obstruction  has  caused  an  irreoovetal 
tho  nerve  elements  witli  some  secoudaa-y  atrophy  or  wasting.  Tlio  a 
thing  is  seen  in  the  eye.  A  smail  ctot  ultimatctly  plugs  one  bnuich  o 
of  tho  retina,  but  on  its  way  tuiupomrily  plugs  the  whole.  In  boo 
initial  loss  of  sight  clears  up,  leit\'ing  only  the  segment  of  the  reti' 
by  the  still  occluded  branchai-t^^iy,  blind  ;  hat  in  other  cases  it  does  no 
although  all  the  arteries,  save  one,  are  spen  to  be  pervious  again,  but  1 
maaunt  loss  of  sight  and  rapid  genural  atrophy  of  the  optic  disa  Whei 
remembered  that  blindness  due  to  amaurosis  and  atrophy  may  date  fn 
loss  of  blood,  it  is  evident  titat  even  temporary  interferences  with  tl 
to  active  ner\'e  tissues  is  full  of  danger. 

Tlie  physical  disorders  which  arise  out  of  (lie  vascular  changes  ooi 
excessive  brain  work  which  have  been  mentiouetl  aro  numerous  and  vi 
brain  being  in  intimate  oomraunication  with  the  whole  being,  there  is  : 
or  tissue  that  its  oliusivu  af^tivity  may  not  alT'-ct.  The  most  formidabi 
acnte  hydrocephalus,  or  tuherculiu*  inflammation  of  the  membranes  of  ' 
£atal  malady  which,  although  especially  connected  with  the  scrofulous 
■oaDetimes  indispatably  connected  with  excessive  use  of  the  brain, 
great  distance  between  tho  congt-stion  and  dropsy  which  Iiave  been  J 
aetnal  infiammation,  and  when  vascular  fatigue  and  loss  of  (one  are  bi 
vexatious  study  in  the  bruins  of  sickly  and  scrofulous  children,  the  Ana. 
hydroouphaJua  is  imminent  By  far  the  hii^est  mortality  from  thi 
amongst  infants  under  tivo  yeats  of  age,  in  whom  education  has  not  b 
is  a  signiticant  fact,  to  which  atu.^ntion  has  not  hitlxTto  Itecn  directed 
liie  last  ten  years,  when  education  has  been  so  much  extended,  an  enori) 
proportionate  increase  has  taken  place  in  the  number  of  deaths  ascrib« 
education  and  ptjat-eilucotion  periods — that  is  to  say,  from  Hve  to  twei 
of  age.  In  1868  the  total  number  of  deaths  rc^stered  as  due  to  i 
cephalus  waa  7,184,  and  of  these  6,185  were  of  inputs  tmder  five  years 
1,062  of  children  and  young  persons  from  five  to  twenty-five  years  of  < 
1879  the  total  number  of  deaths  re,^8iered  as  due  to  acute  hydrooephali 
and  of  theee  6,*i38  were  of  infants  under  five  ycara  of  age,  and  l,66< 
and  young  peraons  from  five  to  twenty-five  years  of  age.  llieae  \ 
wiggeat  that  against  the  bcnetitx  which  we  are  deriving  from  wlnoat 
placed  some  detrimcutal  residts,  and  that  mental  cnltivation  and  bran 
tirn  sometimes  pushed  too  fur  fur  lu'atth.  Individual  cases,  too,  reporti 
is  and  works,  put  it  beyond  cavil  that  acute  hydrooepfaaloa 
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aks  too  terere  either  in  themselves,  or  relatively  to  the  capacity  of  the  child, 
iren  predisposed  to  the  disease  are,  for  the  most  part,  obedient  and  anxious 
.  They  do  not  complain  of  the  grievous  burdens  kid  on  them,  but  they 
f  loM  their  vivacity  and  cheerfulness,  assume  a  melancholy  and  subdued 
ICO,  or  become  fretful  without  cause.  Still  toiling  on,  they  avoid  bright 
id  shrink  from  loud  noises,  experience  transient  attacks  of  giddiness,  and 
^  to  their  lessons  than  they  were  wont  to  do,  and  yet  make  less  pn^ress. 
ne  modifications  of  appetite,  which  is  sometimes  voracious  and  sometimes 
T  lost,  and  impairment  of  nutrition  marked  by  Rome  emaciation  and 
I  muscular  strength.  And  at  this  stage,  if  not  rarlicr,  there  is  head- 
in  either  sharp  and  causing  cries,  or  dull  and  subdued,  in  some  part  of 
I,  and  often  accompanied  by  vomiting.  Among  other  pi-emonitory  symp- 
ich  show  themselves  with  greater  or  less  frequency  and  in  many  combina- 
ly  be  mentioned  tacitomity,  or  unaccountable  outbreaks  of  irascibility, 
of  the  &ce  often  in  patches,  squinting,  contraction  of  the  eyebrows,  occele- 
■  the  pulse,  especially  towards  evening,  and  febrile  disturbance,  with  exaoer- 
uid  remissions  at  irregular  intervals,  and  constipation  of  the  bowels.  The 
f  the  disease  need  not  be  farther  traced,  but  this  may  be  mentioned,  that 
has  been  brought  on  by  school  work  the  little  sufferer  will  babble  in  his 
or  broken  sleep  of  the  cruel  tasks  which  have  undone  him.  A  boy  of  twelve 
'er  the  Latin  grammar,  over  which  he  had  spent  so  many  weary  hours,  and  a 
L  of  eight,  who  was  under  the  care  of  Dr.  Cheadle  for  a  week  before  she  fell 
lost,  sleep,  and  when  she  knew  not  those  about  her,  was  constantly  and 
r  reiterating  that  her  lessons  were  too  hard  for  her. 

never  any  of  the  symptoms  that  have  been  enumerated  api)ear  in  a  Bchool- 
iihoolgirl,  medical  examination  is  urgently  needed,  and  not  a  cursory  exomi- 
but  a  thorough  and  searching  one,  with  exploration  of  the  eye  by  the 
Doeoope  and  of  Ihe  ear  by  the  speculum,  for  in  these  may  often  bo  detected 
d  mre  signs  of  insidious  mischief.  Each  of  these  symptoms  separately,  and 
>f  them  together,  may  arise  from  trifling  ailments  thkt  need  give  no  anxiety, 
greater  the  number  of  them  that  is  found  in  combination,  the  more  cause  will 
for  alarm.  Any  one  of  these  symptoms  should  lead  to  a  suspension  of 
'ork  for  a  time,  and  to  a  scrupulous  limitation  of  it  to  an  easily  supportable 
when  it  is  resumed.  Indeed,  with  scrofulous  children  generally,  belonging 
ies  in  which  scrofulous  disease  has  appeared,  or  themselves  presenting 
ms  of  the  habit,  too  much  forbearance  camiot  be  displayed  in  regulating 
tool  work,  and  in  exempting  them  from  ever^'thing  tliat  is  burdensomo  in 
vc  that  will  interfere  with  superabundant  rest,  and  ample  exercise  in  the 
ir.  Such  children  must  be  held  bnck  and  kept  childish,  and  never 
on  or  made  old-fashioned.  And  precautions  not  less  stringent  than  those 
mded  in  the  case  of  scrofulous  children  ought  always  to  be  taken  in  the  case 
•ea.  who  are  not  known  to  be  sa-ofulous,  but  are  simply  delicate,  for  some 
fter  their  recovery  from  any  ncute  disease,  for  tubercular  meningitis, 
eral  other  organic  and  functional  iHsenses  of  the  nervous  system,  are 
ly  apt   to   occur,  even    in    those  not  strongly  predisposed  to  them,  after 


356  EDVCATION   AND    THE   NEBVOVS   SYSTEM. 

whooping  cough,  measles,  and  several  other  febrile  complaints.     There  ia,  it  mnst^to-. 
admitted,  a  strong  temptation  to  resume  education  prematurely  in  children  ^^b. 
valescing  from  acute  diseases.     They  look,  perhaps,  rosy  and  well,  increase  n^^r:. , 
in  statm-e,  and  exhibit  a  keenness  and  vivacity  that  augurs  well  for  their  profi — i^ 
by  instruction  and  making  up  for  lost  time.     And  yet  their  strength  ia  but  w  ^i^ 
ness  and  their  labour  vain.      Their  quick  flow  of  thought  is  tiie  incontiuenteae  g 
debility,  and  not  the  healthy  activity  of  true  vigour,  and  resembles  those  exagger^a^ 
reflex  movements  which  we  witness  on  tickling  the  soles  of  the  feet  or  staiking-  the 
tendon  below  the  kneepon,  when  there  is  descending  degeneration  of  the  cord  mad 
augmented  excitability  of  grey  matter.     There  is,  in  fact,  increased  excitability  tt 
certain  tracts  of  grey  matter  in  the  brain  ;   a  state  verging  on  the  morbid,  witiak 
tends  to  subside  if  left  alone,  but  which  ends  in  great  mischief  if  aggravated  bf 
enforced  exercisa    Jndeed,  under  no  circumstances  does  the  nervous  system  require 
more  careful  watching  and  tending  than  during  convalescence  from  acute  diseun 
Subsequent  to  an  attack  of  diphtheria,  when  it  is  thought  that  complete  reooroj 
has  taken  place,  the  little  patient  occasionally  becomes  pale,  complains  of  pain  in 
its  joints,  loses  power  over  its  limbs  and  muscles  generally,  so  that  it  cannot  at 
upright,  and  sinks  into  a  state  of  indescribable  weakness,  in  which  vision  is  im- 
paired, .the  sensibiUty  of  the  skia  diminished,  and  mental  power  interfered  witk, 
until  scai'cely  a  ray  of  intelligence  remains. 

After  typhoid  fever,  when  it  has  been  severe,  a  species  of  imbecility  oAcb 
supervenes,  in  which  may  be  noted  loss  of  memory,  dulness  of  peroeptioB 
and  understanding,  and  delusions  of  various  kinds.  Among  the  aeqwla  of 
whooping  cough  convulsions  must  be  included,  and  these  sometimes  establiA 
themselves,  and  recur  as  epilepsy  during  the  remainder  of  life.  These,  homvCi 
are  diseases  which  demand,  and  are  certain  to  receive,  medical  attention  ai>^ 
treatment  But  there  are  other  states  of  the  nervous  system,  occurring  afttf 
acute  diseases,  which  are  not  recognised  as  morbid,  but  which  are  of  gK*' 
significance  as  regards  their  morbid  tendencies,  and  which,  if  n^ecied,  ntff 
lay  the  foimdations  of  permanent  disability  or  bad  health.  Of  these,  the  mo^ 
important  is  irritable  weakness  of  the  nervous  system,  which  no  child,  eiiierpi>9 
from  an  illness  involving  fever,  is  altogether  free  from,  but  which  children  d 
nervous  temperament  and  hereditarily  predisposed  to  nervous  affections  sufiw  6<** 
in  the  most  marked  d^ree.  This  state  is  signalised  by  very  varied  symptMOf  i^ 
different  individuals,  among  the  most  frequent  of  which  are  {ullor  of  the  skin,  in''' 
dilatation  of  the  pupils  of  the  eyes,  headache,  giddiness,  restlessness,  irritatali^  <* 
temper,  sudden  startings  or  twitchiugs  of  the  muscles,  tremblings  and  eowtioou 
inconstancy,  shyness  and  boldness,  or  laughter  and  tears,  strangely  and  nnaccouuta)^ 
succeeding  each  other.  It  is  scarcely  needful,  however,  to  look  for  signs  of  W* 
state.  Its  presence  may  be  presumed  in  all  children  during  convaleacence  bt^ 
acute  complaints,  and  prolonged  precautions  f^gainst  the  evils  which  may  aocnis  b^ 
it  should  be  taken  in  the  case  of  children  of  the  more  nervous  sort  And  " 
these  precautions,  rest  is  the  most  important  Nervous  centres  in  a  state  <> 
irritable  weakness  should  be  but  sparingly  exercised,  and  never,  by  any  disnA 
subjected  to  strain. 
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ibeetUty  of  tntiul  has  be«n  known  to  oome  on  insidionKly  in  chtldivn  sent  to 
|1  work  mon  aftor  fever  and  enull-pox,  wli^n  there  waa  no  reason  to  believa 
leae  diieiiPm  had  caused  any  inflAinntation  of  the  bruin  atid  ita  membrane^ 
ICM  and  epilepsy  hare  alao  develn)i^]  themselvefi  iitidfr  Uii»  aunie  circntu-j 
Attack*  of  Tiolrnt  maninria)  Picitpm*»nt  havp  t^ecn  oha^rvMl  in  yotithsf 
iTTiiinjg  occupations  implying  brain  toil  when  only  convalescing  from  nciit«  illnea 
t    the    most   Erequent    pernicious  e0t>cta  of  mimtal    exertion,    while  tho  brahx 
n  th**  moliile  an>i  inipresHimiabli^  fMMt'fcbriJo  state,  are  not  so  rettdily  recognisod. 
!9  can  at  ono»  decide  wholhrr  muscuUr  atrophy  exista,  forwe  can  contrast  the' 
pfloted  group  of  mnsclea  witJi  the  oorrasponding  group  on  the  opposite  side  of 
t  bcKly,  or  with  the  same  group  in  healthy  peisons  of  sirailsr  niuacular  dcvrt(^ 
BiS  ;  Imt  it  is  often  difficult  to  aay  whether  mental  atrophy  exists,  for  we  have] 
Mweas  to  Eimilar  standards  of  compArison.     And  thus  a  certain  feeblt^non  of  j 
one  fiseultiea  of  mind,  a  certain  limitAtion  of  menial  power,  may  tm  induced  by] 
Mmtore  «xertion  in  the  poat-febrile  state  which  it  maybe  hard  to  diatingnldil 
am  B&tnml   inferiority  of  capacity.     A  child  l>y  Virain  endowment  destined  to 
wonw  a  ck>vt;r  man    may  be  dngged  down    from   the   careur   to  which   it  was 
itiUcd,  and  scut  on  in  the   way  of  )>eing  a  stupid  man  without  the  degradation  j 
ung  det«ot«d.     And  this  it  is  which  peritaps  most  often  Cakes  place  when  certain , 
roapa  of  brain  cells  in  the  irritable  weakness  of  the  po«t-febrile  Ktjit«  an?  set  toj 
rork  when  they  ought  to  repow  and  feed.     Tht>>-  atrophy  to  some  extent,  and  overJ 
or  smaller  area,  and  leave  some  slight  intvllectnal  defect)  or  some  change  < 
behind  them. 
18  still  another  state  of  the  nervous  syvtero  in  the  youn^  in  which  not  leto-i 
and  indulgence?  in  educational  mattera  are  neci'ssary  than  during  the  poot-j 
lI«  state,  and  where  scrofulous  tendencies  exist,  and  that  is  the  state  whldi  {ftl 

after  injurioa  of  thn  head.      In  savage  races  the  young  brain  can  apparentlj'] 

»v  with  impunity  considerable  physical  injury ;  for  among  the  Chinouks, 
O'tbn*  North-American  Indians,  it  has  long  been  the  custom  to  dt-form  the  heads  of] 
i>^U  by  the  strapping  acroea  them  of  boards,  which  an>  gnulually  tightened  tiUl 
^  dMurod  d^ree  of  flatness  Is  obtained  ;  and  yet  it  a^ipears  on  abundant  test-imoi^fj 
^W  tliis  severe  operation,  under  which  the  inti^gumentiS  often  aloueli,  whilA  the 
fpwr  BR  if  they  were  starting  from  their  sockeitJi,  and  Ity  which  thr  brain  is  forcft  _ 
*"pU«d  and  misshapen,  exerta  no  prejudicial  effect  on  the  intellect  of  those  who] 
"B  nhjeoted  to  it.  The  flat  heads  arc  thought  to  be  superior  in  shrewdness  andJ 
t<vtical  ability  to  their  brethren  whoee  skulls  have  not  been  tampertnl  with,  and] 
l^vuiaUy  take  a  leading  position  in  their  tribe.  But  in  ciWIised  raoee,  with  moi 
^kborated  brains,  any  such  application  of  pressure  to  the  input's  head  would] 
he  fatAl  Far  less  severe  preaaure  only  temporarily  applied  is  exc 
lotivB.  The  compression  of  the  head  by  the  forceps  during  instmmenl 
eiy  baa  cmnaed  incnrahle  idiocy,  and  blows  and  falls  on  the  head  are  a  fertt 
io(  hrmin^liseasa  throughout  infancy  and  childhood,  and  indeed  throughout 
""•  A  men  shaking  or  concussion  of  the  bmin  may  irreparably  damage  it  or  alter 
H>  omstittttieo.  The  jar  of  concussion,  it  is  allege<l,  has  occn«onally  had  a  curiously 
:  eflbot.     Dr.  Pritchard  was  informed,  on  good  authority,  that  there  wtks  ftj 
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iAvaily  coDsisiin^'  of  throe  boys,  tUl  idiots,  one  of  whom  recdivod  a  sorara  injuri^n 

the  ttruiU  after  which  inn  Cacultiee  iK-gan  to  briglitea  up,  so  thnl  he  boevnc:  &  ia 

of  good  tuloiite  and  a  bEtriater,  whilti  hiu  bruthers  ruiiuuiiod  m  their  uliotcy.     Or^ 

tells  UM  of  hiiuwlf  lUitt  ho  wan  indebted  for  his  lutisicitl  gonivu  to  a  violent  V. 

inftictf'd  oil  l>i&  bivn)  by  n  f»lliiif{  bi^aia  oi  M-ood  ;  aufl  iVtnirolt  intimatM  tiiat  St 

Clement  VJ.  foiuni  hia  meaioiy  wondurtiiUy  atrengtbt'iiod  attar  rvoeiviiig  a  fi3^ 

eontiUMpa  ot  thv  braio.     But   lu  uine  hundred  and  ntnetr-ntae  casra  ooi   «/ 

tiiousojul  L)ic  t*llbct«  of  a  blow  on  (He  head,  wh^u  any  cOueta  are  difiMmiUi^  are  «i^. 

^thiug  buc  invigorating,  aiid  tJtic  brain  caniint  b?  Uto  JMtloualy  guarded  against «» 

itk    No  iiijurv  to  the  hetul  in  the  young  u»  too  alight  to  be  worthy  of  natiup.nrf 

vi^jihuivi!  iti  duuuuidvd  ^^r  u  auuaou  after  any  at-vcrt:  blow  or  coucui£uoti,  cm 

Although  it  may  not  seem  to  have  done  aiiy  p^rrantient  mischief.     Th«  dmpj'in^  d 

inCantts  ojid  the.  knocks  that  thi'ir  frufi;ile  BkuUs  receive  in  the  rcckli'w  tossiot^  iImI 

to  whioh  they  nm  souietimett  Hubmitted,  aro  respoiulble  probably  for  a  conatdMiUr 

louat  of  iafaiii  mortality.     A  fall  or  n  bkiw  about  which  nothing  baa  hem  md 

,Vould  often .  doubtlea&  account  for  myxterious    oontnilaioaa  aud  attAcks  of  hnb 

fdiaeoM-.     lu  ol(k>r  uliildren  thv  conuecti'jn  between  cert>bral  iiy'ury  or  oohb— w 

^•nd   ovtual    brniii-diescase   is   Ivsa    likely    to   hv   overlooked,    but   sonip    inndiotf 

oonaest-queucua  ot  blows  on  the   hp-nd  are  ntill   lialile  to  bt>  miaiipprebnuiMl.    A 

blunting. of  faculty  aud  diainctinalion  for  school  work,  which,  from  haviiig  t)4a> 

.ji  pl>*tuun\  Wixjujefi  a  drudgery,  following  within  a  fuw  wi-cks  of  the  blmr  (t  * 

cricket- bull,  whicli  KtuuiuHl  for  a  fow  M.<couds,  is  much  more  likely  to  be  attribatiJ 

to  idJeneas  than  to  its  true  cause— namely,  a  irtatcof  tlic  (.■crebrul  molwiilM,  inJixJi^ 

fay  vlolfint  vibration,  uutitting  them  for  Che  complete  purfonnauce  vi  thotte  (Jtaagf 

thai   corrtapond   with    the   reccptiou   and   assimiluliuii   of  leanuo^      McnHBtvf 

kttackti  ot    guldiutv:^    with    piillor   of    (be    count'-iiance,   mtcoeeding,  aftrr  MM 

-bitervjU,  a  fall  on  the  head  in  the  gymaaKium,  are  more  likf^j  to  be  refrmd  ^ 

the  atouiacb  tliaa  to  the  inetability  of  a  brain ,  area  aut  up  by  abock.     And  ^ 

,}ilie  recognition  of  the  true  nature  of  these  8tok«  aud  of  ollirrs  allied  lo  Uw* 

■ia  of  great  louuit'ot,  for  if  iiupro)ivrly  treated  they  an-  jiroDe  to  |M0S  into  ^** 

disordors.      And  in  all  morbid  ner^'ous  states  due  to  a  bnun^shake,  rejut  is  uf  t^ 

£rst  ecuseqaeun).     The  CfJls  that  have  been  fijptaied   by  collision  an*  nut  vp^ 

much  .  work,  aud  their  functional  activity  will  lie  M-riously  contpromtaed  if  iH^ 

be   cuin])r11cd    to  go   through  ovm    tlu-ir  atcuatmiiwl   iDtHHciim   nf  dti(y.      U  ^ 

a   wiM*  measure,  and   a  saving  of   time  in  tli«  »nd,  alwavH  to  insist  <in  a  M 

holiday  iiflcr  a  ooncosnon  of  the  brain  or  violent  blow  on  the  beftd,  anil  to  ^ 

tiwt   at    the    end  of    the    lioliilay  work   is  resonted  very  graduiUly.     A   nvt^ 

U»t  LhiA  iin-'ciiution  may  entail  lifL'-loiig  dflicii-iicv.  or  u  aud  dvtcriortttiou  of  m** 

charactvr.     A   master  of  a  public  school*   who  IumI  givmi  ponae  attentinm  lo  •** 

f subject,,  told   Dr.    Farqiih.uwoti    that  a   well-iuarkiHl   did'crence    is  oftf!!!  vu  " 

pthuy  grow  np  in    boyH   who    pei-sov<-ni   with  subool   wvrk   after  bead    aoci>M* 

It    gajtti-&        Hl'    htid    a\*t<r    aud    over  ai^un    i-eniark<nl     t1  -'  '       >» 

ivKti\%rm  of  t^lenl  was  worn  away  in  Uiom:  »ho  work"!  t>n   ■      '  '^ 

u.-ui;^*,uf  th«  playground.     A  boy  who  was  ktmeki^  over  by  u  cridw*-**^ 

struck  him  in  the  forehead,  but  who  did  not  oompfaua  moc^  at  ll»  t**" 
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lost  his  plooB  in  oUm,  ami  was  uoticed  ta  bo  extremely  stupid  before  ib«  end 
tenu.  Hia  autmuD  boUdava  bni^hU'ued  Uiui  up,  uid  bo  rotui-nod  to  soliool  hi 
>iriCB,  loul  owunwnuoii  work  wittL  }u£  oM  onergy  wid  cnocesa.  13iit  ho  very 
feU  od^  Wing  distreBud  by  oonitant  hwuUohei,  and  bocomiiig  thin  utd 
Ha  was  aent  homn,  and  remained  there  until  after  the  ChriBtmas  holidays, 
■I  he  again  attmrpted  U>  take  up  his  itudiei^  but  with  the  same  result — imm*- 
■Koiluro  in  tntelligenoo  and  h<Mith  with  prosliatang  *t«wi«^tii^  Jt  unu  not  until 
n  enjoyed  another  nx  moaths  of  abwlnte  rest  in  the  oountry,  with  appropriat/^ 
liotl  treatment,  that  he  wan  ablu  to  nndertake  liia  aohool  work  with  impunity. 
^^Bjlrly  alwayi  tru«;,"  wya  Dr.  Cliflurd  Allbatt,  "that  a  ease  of  brain  cxhaua- 
^HHi  whnt  may  swm  a  diitproporti'joato  time  to  gt.>t  well  R«pair  in  so 
Hie  un  orKun  ts  dow,  and  we  know  that  garUcoon  and  broeders  would  ratiier 
n  afresh    with    young    etooks  tfaaa   nana  round  Bpocimens   that    have    bten 

whem  there  Iiah  he«n  no  erani&l  injury,  no  acute  diMsae,  and  where  no 
lar  t^ndonoiea  «xi«tt  bnun  forcing  or  bardrmsoTno  aohool  work  may  niill  canso 
T^at  diiinnler,  leas  graw  than  acute  hydroci>(>hiilu8,  but  &till  well  ilfwcrviiiKt  of 
lanlion.  Headatdtes,  it  is  allegsd^  are  now  produced  on  a  large  scale  in  adiook. 
pbyncian.  Dr.  Trnohler,  raiaod  a  not^t  of  alarm  on  this  subject  thrse 
ing  that  hubiturU  lieadbdit*,  doe  to  intellootual  ovvr-cxertion  enHonad 
had  ituTft^ite^  ImUi  in  Imivb  and  girls,  and  that  this  headaoba  not  only 
much  of  Lh«  happinnu  and  choerfnlnon  of  life,  but  prodncas  imporariih* 
IqI  the  blood  and  loss  of  intellectual  tone,  and  rmluoes  many  a  highly-gifted 
ji  bnmblo  level.  Inquiriwi  mado  at  Darmstadt,  PAr)&,  and  Neucnburg,  gti  to 
he  thinks,  that  omstKird  of  tht)  pupils  attending  Rcbool  nitfor  from  it ;  and 
learv-  no  doubt  Umt  it  must  b<*  ascrihod  to  tnt4*lleotaal  overloading  of 
pils  in  their  being  vumpt'lieil  to  takf  up  too  many  flubjeots  and  uugage  in  work 
'  ^^U  when  the  ganglion  cnllx  of  the  brain  ant  exhamtcd.  Dr.  TreicUer's  oonolu- 
Wts  Imvf  not  bt^-mt  n!<'«ivMl  a.it  applirjibln  to  this  •.iiuntry,  where  nothing  like  one- 
uMof  the  pnpiU  attending  schools  sufTtT  from  hs)>iuial  biMidat^ee,  and  it  has  h— n 
■Qated  by  Dr  Henry  Bvnnct  imd  otht^rs  that  the  freqaency  of  school  hcadaobes 
Emany  ami  Fnuici'  must  bo  altribut(<d  to  the  dcfecUvo  ventilation  of  Uie  schools 
^two  c^rtititriiw,  and  to  the  broathin^'  of  a  containinitti'd  atmosphere  by  the  cliil- 
riot  wnniing  thnt  hntdachfla  are  increasing  amongst  children 

iui;  aeKooIs  where  methodical  and  effective  ventilatian  are 

d  oal,  and  such  headaohea  oau  oidy  be  tmood  to  the  incidence  of  intellectual 

upon  brains  of  low  MiimbtUty  or  badly  nourished,  and  ao  easily  fatigued  and 

BSted.     Headat^ea  in  rhiMmi  used  t*>  \wi  rarr>,  and  were  re^rded  as  almost 

importing  organic  diaeaeo  of  the  bnun,  but  they  are  now  of  daily  occtir- 

and  may  be  nounilgic,  as  when  Uiey  are  Hmit«Nl  to  one  side;    liyt>vrwmic, 

cunguation  of  the  brmin ;    anannic,  due  to  bndn  starvation ;    and  toxic,  or 

Bdeut   »|»on   the  prc«MM>  of  iH-micinus  mntt^ir  in  the  IJooil.     Whatever  tbttr 

1^  headaches   in  children  muril  inHtuut  antl   close  attention,  and  tiicir  study 

had  to  amendnumt  of  our  eduoational  arrangements  in  various  direotiooa. 

EWni  u  0U6  Bpsoial  kind  of  headache  that  children  may  suSer  from  that  most 
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be  separately  iiieatioae<l,  because  its  ocourrcnce  taighc  cause  mmecessary  iJ: 
tluMO  wlio  aro  oharg<iJ  with  Ibe  guai-dianship  of  Uie  nervous  ajsteu  m  the 
unless  iu  nature  'waa  nndc^stood.  TbU  is  ningrini,  or  Biok  headache :  aa 
startling  but  not  truly  dimgercnis  disorder,  which,  is  very  o£cen  hnmgbt  on  by 
dicious  appliratiou  lo  Htudy.  fspCL-iully  at  throe  periods — llio  uuuoud  deal 
puberty,  and  curly  adult  life,  in  those  prcdispoeed  to  nervous  diiteaiies.  It  is 
tiolly  a  [larcucysiDal  and  periodical  nerve  storm,  affecting  certain  jtortipnii  of  slj 
norvouR  syBtem.  To  call  megrim  a  nerre  storm  is  not  merely  to  speak  figaiaLivi!(r. 
for  there  are  good  grounds  for  holding  that  it  really  depends,  not  as  baa  offaoa  (itai 
RUpjtom-d,  on  disorder  of  the  stomaeli,  liver,  or  bowels,  or  on  disturbance  oftlv 
oirtiulution,  luit  on  an  innato  vice  of  certain  nervous  traetH  imparling  to  tiieu' 
tendency  to  the  irregular  accmnnlation  and  discharge  of  nerve  force.  The  Ioudp- 
diate  antecedent  of  the  attack  is  a  state  of  gradually  increasing  tension  and  u^ 
stable  equilibrium  in  the  nervous  tiiwue  involved,  and  the  paroxysm  itself  na/W 
likened  to  a  storm  by  wlucii  the  pent-up  energy  is  dispersed  and  eqailibriom  for  ^ 
time  restored.  Of  course,  the  features  of  the  storm  will  depend  in  great  measUROo 
the  focus  in  which  it  originates  ami  thecourae  it  pursues;  and  as  the  foci  and dreailt 
of  nerve  stnrms  ore  numerous,  the  i^rmptoms  characterising  them  are  't'urious.  "Q* 
most  common  of  these,  however,  are  headadie,  oft<-n  of  a  very  intense  kind,  oJUn 
limited  to  one  side  of  the  head,  giddiness,  nausea  and  vomitings,  tninaient  totaflf 
vision,  riazzling  or  dork  spots  before  the  eyes^  or  the  appearance  of  ligzog  or  ftirtiflo 
tion  outlines,  with  luminous  or  bright-coloured  angles  and  in  perpetual  Q6cillatva> 
>  one-aided  numbness  and  tingling  especially  in  the  hands,  im|>ainnent  of  tli«  povos 
of  epeecfa,  and  confusion  of  thought.  Such  phenomiina  occorriog  suddenly  in  s  p** 
viously  healthy  child  are  not  infrequently  taken  to  signalise  some  organic  disesitrf 
the  brain.  Fortunately,  however,  the  attacks  of  megrim  are  not  of  long  iluratioi. 
nrely  lasting  more  than  a  day,  so  that  tlio  anxiety  is  not  long-hv)<<l,  while  tiint  * 
not  allowed  for  much  heroic  treatment.  Of  oourw,  misunderstanding  as  U)  Uibt 
true  character  can  only  arise  during  the  first  or  second  attack,  as  when  dnir 
periodicity  is  once  established  they  can  searocly  1)0  umtakeu  for  aAythiug  but  «bt' 
they  ai-e. 

The  great  engine  by  which  chat  Iwain-Corcing  system,  some  of  the  painful  ott^ 
qnences  of  which  have  been  considered,  operates  is  examination,  which  in  ihi^ 
Umoaisof  two  kinds:  low-pressure, or qimlifyiug;  and  high-preesore, or competiti* 
Both  of  thcw  iLre  powerful  artiticiat  stintulanta  to  bmin-work,  and  both  of  t^*^ 
have  maoifest  advantages  and  serious  drawbacks,  which  will  some  day  ban>  bi  1* 
balanced  against  each  other.  In  tlie  meantime,  however,  it  is  not  to  be  hoped  tlis^ 
I  examinations  can  be  got  rid  of ;  but,  perhaps,  something  may  be  done  to  nuti)!>f 
then*  evils  and  to  prevent  their  extension  in.  certain  directions  in  whldi  ttoT 
would  be  peculiarly  noisoma 

The  compctiLivo  examination  system,  which  originated  at  0am bridge  not  so  In^ 

ago,  has  now  iminuated  itself  into  every  branch  of  the  public  Bervict     The  faolisy 

with  which  it  can  be  carried  out,  the  escape  «Iuch  it  allords  from  the  i  mlTsmaar"** 

of  selection,  and  the  scnudals  of  nepotism,  the  fairness  with  whicli  it  ihrovi 

'•■towards  to  the  nwritoriouti  of  all  chtsscs  of  the  community,  and  the  belief  which 
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ip  in  Uie  pxactittido  of  lU  nsulu,  havf  firmly  mtabltshed  it  in  public  &roar. 
And  jet  it  might  well  Iw  questioned  whethor  it  is  fntitled  to  the  encotniams 
tieiUnred  npon  it,  and  tbf  faith  reposeil  ia  it  Thr  bup-huoinl  elimient  r-ntcr*  into 
much  more  Uz^y  than  ia  anppoaed,  and  the  Rev.  A.  R.  Grant,  a  most  trast- 
ly  auUtori^  on  such  a  sabjoct,  has  vritten,  "  In  pnictioa,  to  far  from  any 
total  of  marks  roprc^ieniijiL-  '     <'  merit,  I  believu  that  no  one  vho  knows 

practically   altrrnt    c\  -  .    will    deny   that   in   n   dozen   tUffcrent 

•nminaiiona  oC  th«  satne  auulidates  by  tbo  same  examiners,  and  in  the  samo 
aabjedsi  it  ii  Hi^ly  improbable  that  any  two  listH  would  give  exactly  tho 
■■e  ardei*."  Arguments  founded  on  tho  results  of  the  syateni,  and  the 
ifulity  of  tho  mf-n  whom  it  has  provided  for  the  variooa  senrices,  at  the 
pottili  of  which  it  is  employed,  need  not  count  for  innoli,  as,  however  good  or  bad 

ttlMe  men  may  be,  it  is  imposKiblo  to  deny  that  they  might  have  been  better 
p  vorw  if  aolected  in  any  other  way.  But  a  juxt  estimate  of  the  value  of  oompo- 
Itirc  examiiuhtioos  may  be  formed  by  a  cutiKidi'mtiun  of  the  limitii  of  thar  powers 
llteMi  of  knowledge  and  capacity,  by  an  nciiuuintHnce  with  tho  kinds  of  prepara- 
•jo  for  them  that  have  bwn  eittablishcJ,  and  by  n  study  of  their  effects  on  Home 
d  thasp  who  have  undergone  thetu.  Now  it  is  clmr  tJiat  examinations  at  Ibo  licst 
tail  only  put  to  proof  memory  and  the  powor  of  rwuly  rec"lIoction,  and  that  ^ey 
o&oot  gaagQ  capacity  of  mind  or  foron  of  ohanu:t4'r.  A  nimble  trickster  may 
*i<x«ixl  under  them,  when  the  strong  man  with  tho  genuine  staying  power  fotte 
haentably.  A^  small  shop  with  &  lai^  frontage  may  mak«  more  show  of  ita 
•cign  stock  than  a  vast  but  unpretending  warehouse  of  its  ample  stores  of  rteb 
netdundise ;  and  so  a  quick-witted  superficial  man,  with  the  tact  to  make 
&  bat  of  his  slender  acqnirementa,  may  excel  in  an  examination  over  a  sagacioos 
<li^>4hinking  man,  who  is  slower  in  t«producing  bis  knowledge.  Tho  tendency  of 
ndi  fltami nations  is  to  mnke  ruffles  the  measure  of  shirt,  and  to  prefer  alertness 
to  ittragtb  nf  mind.  They  secure,  it  may  be  admitted,  a  high  n%'(?nige  of  talent ; 
^t  they  exclude  a  valuable  type  of  mind — that  which  is  powerful  and  capacious 
^  m  this  aspect  of  com|>etitJvc  examination,  it  must  Ito  observed  that  tho 
"Ulier  the  age  at  which  they  are  reaorted  to,  the  Ipjm  satis&ctory  will  bo  thuir 
mnlla  It  may  Im  practicable,  with  some  approach  to  exactitude,  to  classify  a 
'"■W  of  adult  peraons,  with  fully-developed  minds,  by  their  aoswers  to  a  series 
^  questions  upon  Tsrians  sabjects ;  bat  it  is  absolutely  impoesible  by  any  such 
PfoCBB  to  determine  tlio  relative  value  of  the  uUimsto  endowmenta  of  children 
**  tawin'  yean  with  minds  still  largely  umlevwloped,  aiid  actually  undergoing 
9»ni&ation  at  very  dilTerent  rates  in  different  regions.  The  Sallacy  of  schoot- 
fODiii  predictions,  whether  for  good  or  evil,  ii  being  tlliistrated  every  day,  and 
^  urtinn  that  the  fruits  of  manhood  can  be  foreseen  in  the  written  exeroisea 
u>  tallow  youths  is  «mply  absurd.  It  may  be  laid  down  as  a  nile  that 
^■iwitive  examinations  diminish  In  value  as  testii,  even  of  memory,  stoadi- 
•*■>  and  tuhistry,  in  proportion  to  the  yonthfulneas  of  those  to  whom  they 
"*  *t1>0ed,  and  that  the  risks  alt-cinling  them  increase  in  an  inverse  ratia 
^  Wwnt  cxiensiou  of  the  ooiupctitiw  L-xumimttions  to  the  selection  of  naval 
"^  ii,  therefore^   to  bo  much   deplored.      The   candicUtes  for  these   appoints 
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ments-  must  now  be  not  less  Uiuii  twclvo  nor  more  tliuu  thirU>eu  luul  a  kill 
yean  uld,  »xui   Imviiig   boon  found   physically    ilt,    on    modical    'w-  '■*} 

ure  U)  bo   subjected    ti>   <^xJuu)iuition    in   aritltmiitic   algehru,    geoin  A 

French,  and  fk:ripture  liistory,  with  the  addition  of  two  out  of  iuvoUm  bit 
of  more  advanced  Kubjecta  Nov,  will  any  one  knowing  auvthing  of  boji 
believe  that  by  such  an  examination  the  aort  uf  material  will  be  ohtiiiwi 
that  id  wanted  in  the  Royal  Na\'y  i  The  Ijoys  who  at  tite  *aw\j  age  ibdioKrd 
excel  in  these  auhjecta  will  be  either  precocious — and  precocity,  wo  hare  iHa. 
meana  either  delicacy  or  an  early  arrest  of  tlie  prtmuiture  mental  doveloptoMtf^ 
or  the  produuLtj  of  ti  Bystcm  of  craniminji;  that  is  nut  uidikoly  to  (taut 
tlieir  growth  and  dull  tlmir  faculties.  Of  a  number  of  boys  from  iwt^vu  Id 
thirteen  ami  a  half  submitted  to  competitive  examination  of  this  kind,  thow  vilk 
the  best  mental  powers  would  certainly  not  obtain  the  highent  marka.  Uun 
&culty  is  atitl  potential  at  that  age,  and  \s  not  to  be  measured  by  ^^y  qouUdW 
that  can  be  devised  in  the  subjects  euumeratcU. 

As  regards  mere  intt.'ljec^  the  Na^-y  ocaminaticm  will  not  supply  ibo  DBiinl 
that  is  wanted ;  but  what  guarantee  will  it  afford  of  iliceo  moral  qualitm  lU 
are  not  less  desirable  tlian  intellect  in  a  naval  otiicerl  How  uan  it  iMt  coin^ 
fortitude,  energy,  decision,  the  power  of  liwaying  others'!  Competitive  exaouu*' 
iions  can  never  report  fntthfolly  or  at  all  on  aueh  traiU  of  character,  and  iti* 
to  be  feared  that  they  have  themselves  some  slight  tendency  to  demoraliv  lO 
those  who  ha\'«  anything  to  do  with  tbem.  Tlie  teaaber  who  has  to  pr«j«i> 
po]]ils  for  them  is  tempted  so  to  teach,  not  thai  the  pupils  may  grow  in  wialA 
but  they  may  know,  atiJ  gut  marks.  The  desire  to  be  thorough  is  supplauted  I? 
tho  deaire  to  see  his  pupils  through,  aiid  so  be  fiUls,  in  some  de^;re(s  from  hU  M^ 
calling.  And,  as  for  the  pupils,  they  roust  ineiitably  contract  soma  ohUtiiut;  ■ 
moral  vision,  whiHi  tliey  get  up  only  parts  of  subjects  given  out,  in  aooonlaoor  ^ 
hintfi  from  their  cnunnier,  or  commit  to  memoiy  answurs  to  queatious  on  i»b|Mtf 
which  they  hare  not  attempted  to  get  up  at  all. 

Tlie  compotitivo  examinatjon  system  necessarily  involves  cranuuiuit,  whick  ■! 
sptMrial  jTTcparatifm  fur  a  K|H>cid  purpose,  and   has  many  ol  itfvta.   1* 

is  ilestructive  of  sound  education,  for  it  takes  up  the  time    - 1    ■  ;  .    ■.*■  il««*» 

to  it,  and  it  substitutes  for  a  sober  aod  orderly  developmeo-t  of  all  the  (si»l>i>* 
and  oapadties  a  very  |Muiial  training  of  one  or  two  powers.  It  is  prvitt^ 
uaolen  aa  a  mental  diBci]Uine,  and  even  aa  a  mental  feeder ;  for  it  may  bv  ddubus 
whi^ther  the  information  acquired  during  cramming  is  n^taiued  loi^  afvr  tb 
vrdual  in  which  it  was  intended  to  be  twrvicealJc.  That  information  is  aa|S''* 
in  far  too  hurried  a  way,  and  uo  Cimo  is  allowt>d  for  its  comphste  v^^ 
tratiou  in  the  mind,  so  tJiat  it  shall  ever  iiftHi-wiknls  l»>  'i=* 

Facia  are  crowded  in  ou  foots,  and  mental  di)^:suon  and  a^  '^' 

quistion.  And  fhe  whole  process  of  acquiivmcni  is  carried  on  under  wort  is^ 
excitement  iliat  render  imposMblc  the  concentration  of  att<:Dtian  upon  it.  Fowf 
intGllectaa.1  etlbrts  if  excensii-c  may,  as  we  have  seen,  be  prejudicial  to  kflaitli.  Ifl* 
Iwticularly  in  the  young:    but  at  all  agi^s  die  iritiilloctual  effort  '  '^ 

paui^  by  emotional  perturbation  is  pecuharly  hurtfuL     The  tongi  ...^    _:    ■^'^ 
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H>Im>  follow  intcllectoal  punniito,  it  has  been  airawn,  is  ju«t  in  proportion  to  thsj 
Icfne  in  which  feeliug  niinf^tt-s  with  thvav  piti-xuiUL  .  The   inaClieuMtidAn  tad 
na^ofuj  pluiosofkher,  liring  in  a  B«n?iit>,  dry,  cold,  iiiu^lleotual  Atmosphere^  obora  Uto 
■toniMafpaanoasiMe  lirngthfrf  day*;  buctlH>  prirt  and  tho  p&iaier,  moving  in  the  hot, 
buBiid,  and  it-mpefitnous  regioni  of  entDtion,  find  comparatively  narly  gra^*«a.     Am)., 
■Ci  the  ttudfnt  who  works  with  oiilm  deliburutiun  for  the  ludce  of  iutt'lluctual  udvaociH 
^■t  doe*  «o  with  imniunity  fnim  many  of  tlic  pathological  risk«  whicli  bosot  him 
^V  toQs  at  his  book  in  fev(>rah  haste,  now  flushed  with  the  hopo  of  triuniph, 
Bl  pale  with  the  terror  of  imminent  dittgraoa.     It  is  this  emodcmal  ehraiant  in 
U  proparatioo  fur  cotitpetittTa  «XAmina(ton«   that  catiaea  luoh  wvar  and   tear  in 
Jkt  Mn-Dus  Bysit^m,  and  vaodoMS  prindpally  to  many  of  the  diaaatpn  fur  which ! 
^w  am  rrapondble — to  micido  or  mental  deimngeiDeDt,  ta   broken  healtli  or 
^Htoenid  nenrei,  intemperate  habitii,  or  an  iasurmonntabla  disgust  with  knowledgv 
BB  JPteUrtrtoal  coltnm.     The  high  mTVtmn  tcnition  depending  on  thn  oambinattoaj 
oTInd  mental  labour  with  anxioas  forvitodingn  seta  up,  in  aome  caara,  indigeslioagl 
«lud)  may  bo  a  lift-long  haroioDutint ;  and  in  othcre  aloeploaBuen,  which  ia  reliared 
iwtiM  tue  of  narootics,  which  may  bs  the  deetmction  of  a  prominng  career.    It  is 
^pnthr  most  ■   unrl  rr-tlnnd — the  nervona  and  eottMnontions — that  oompe- 

Hbi!  cxamini  I'l-t  thi^lr  worst  efinots.     Thny,  together  with  the  mva  who 

^n  bad  itraog  pn^ilMitiona  for  particular  linifs  of  study,  ami  who  liavt-  not  paid 
^fiftl  attenlion  to  vvvry  subject  of  instniRtion.  bn*Ak  down  and  fful,  wliilo  man 
■lotidand  stupid  nif^i,  not  easily  agttatMl  and  oa](al>le  of  a  dull  routine  of  ono^' 
HoU  on  and  snooeed. 
^_  Afainst  pan  or  qualifying  and  school  ncaminationa,  many  of  the  objectiona 
^Bvd  to  comiHrtitivQ  pxaniinatioiui  cannot  be  urged     It  is,  of  ootuaej  noodfol  that 
^Bhonld  be  A  i    '  <:  profit  boa  Ifen  doriv^l  from  tn^tmotion  and  a  oertobLj 

Hmite  atiii  l,  aitd  it  ia  also  dt^irabln  that  all  who  are  undergoing? 

Miication  should  bu  ezeraaed  in  reviewing  tlu'ir  aojuirementa  from  time  to  time. 
flohool  ex^nminatiuiut  may  booome  liaiioful  if  inndn  objects  in  tliemselvoa,  oTj 
for  i-hr-m  is  too  Bever(>.  In  the  easf'of  girls,  in  whom  eniulation  isl 
Sy  intiensely  orHivr,  tTxaminfttionH  must  bu  very  jealooaly  watched,  lu  maoj^ 
'nhooh  prisee  have  Ix^n  alMltshed  beoauso  they  were  found  to  involve  a  dan- 
Itmu  strain ;  but  so  inveterate  b  tbo  pntotioe  of  stimulating  by  rivalry  in 
^uatior  I    '     ■  ba>-«  beeu  nonunally  dispensed  with  Ihcy  have  beea, 

i^introili  i  I  ilisguisR  of  marks,  which  are  practically  Rynibols  aii 

Pntci.  and  which  the  girls  soon  come  to  strive  for  us  L<agurly  as  tlufy  would  for  k, 
^KkormnlaL 

^^Uie  efHdemie  of  nxaminations  which  has  ovarruii  thn  country  dasorvea  a  fuller 
^Kdnat{im  thmi  can  be  gmnttil  lmn\  It  thn^trns  to  defioat  all  the  ol{)eota  o|j 
^Pn  nha  harp  lieeit  most  tenlouri  in  advniicing  rnbiRAtian,  for  it  most,  if  un- 
'''^drad,  blight  all  true  education  ;  while,  at  tlM*  oam*)  time,  it  cannot  foil  to  mako 
^"^fm  mmds  on  the  fac^tli  of  the  people.  Bduotttioniats  are,  for  the  most  port, 
^odimd  on  this  RnHjeet,  and  regard  as  a  pODiweft  what  is  really  a  subtle  pouon  ; 
*"  it  U  for  pftTMits  finiily  to  di«Doniitcnai>ce  thw  grf*t  and  growing  civil,  and  to  pro- 
^t  their  children  frotu  Its  attacks.      Better  a  backwoodsman  in  his  aolitudu  and 
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privation,  w>  that  he  has  brood  shoulders  and  sound  digestion,  thsa  ft  seiiiir 
wrangler  with  all  Uis  bluuhing  honours  tiiick  upon  hint,  but-  vtth  the  kdditiaB 
of  a  round  back  and  an  incurable  djitp(;paia.  Happiness  goes  wiili  health,  vbkl^ 
in  its  widest  sense,  is  man's  chiof  end,  for  he  only  who  poeaeflses  it  is  dtk  "lo 
glorify  God  and  enjoy  him  for  evor." 

Moral  EbucATioy. 

A  sound  intellectual  education  in  general  exerta  a  certain  moral  inflaraetli 
thoeo  who  have  Irnd  the  benefit  of  it  It  cannot  be  said  that  all  intellectually  inO' 
educaDxl  men  are  virtnous,  nor  that  even  hij^h  intellectual  nttaiiiuientA  deter  fn» 
vice — for  in  Pope,  Sa\-age,  Marat,  Turner,  iJidfrot,  and  many  otlier  illustrioiu  okb 
who  might  be  named,  we  have  had  exemplified  the  association  of  exqiiihitc  caltn* 
-n-ith  immorality  and  d^redatlon.  But  still  on  the  large  »calo  it  holds  ffd 
that  knowledgv  is  protective  againat  corruption  of  manneni,  and  Uml,  as  sn  aU 
preiicher  put  it,  to  till  the  sack  with  wheat  betimos  is  "  the  l-«»t  way  to  prfvoniikf 
devil  from  tilling  it  with  tareK."  Lord  Derby  said  some  time  ago  Uiot  ns  UhatnOBU 
of  Quart<>r  Sessions  he  had  had  to  deal  with  l.fiOO  oSonderv  against  the  liWyttd 
(hat  nothing  liod  struck  him  mora  fonribly  than  the  utt4<r  stupidity  and  bnial* 
nesB  of  ninety-nine  out  of  every  hundnjd  of  the  prisoners  who  i-anjc  Iwfore  bin.  B 
was  not  merely  ignatonoe :  that  might  be  explained  by  thtrir  lielouging  to  lis 
poorest  class  ;  but  they  were  for  the  most  part  as  mud)  below  the  average  of  thdr 
own  olass  intellectually  as  tliey  wetv  morally,  ^iue  out  of  ten  oi  them  might  Ian 
been  Znlus  for  any  good  they  have  got  from  civilisation,  and  that,  Lord  Dtt*7 
thought,  was  a  sufficient  answer  to  the  foolish  talk  sometimes  beard  ahoot  d» 
worthltMsneaa  of  merely  intellectual  education.  Civilised  beings  will  not  at  Ifli^ 
have  the  vices  of  savogoa  or  of  brutes.      Any  one,  recalling  aciunii  ' "  tai 

met  in  his  life  journey,  will  pemeive  tliat  those  of  them  who  have  t  tt3 

otmrses  were  not  the  men  who  had  a  turn  for  books  or  study.  To  give  lura  nit 
and  varied  interests,  reaourccs  to  turn  to  outside  their  bread-winning  oa-u{«oca. 
^imp«ea  into  time  and  space,  or  even  the  humble  {lower  of  reading,  writiag,  M^ 
casting  aooounto,  is  in  some  d^ree  to  lift  them  above  base  temptations.  Tbnr  'a, 
aA  we  have  seen,  unity  in  diveniity  in  the  brmn  and  connections  ao  intitautv  »» 
intricate  of  part  with  part,  that  it  can  scarcely  be  strengthened  in  one  regioo  "i^ 
oat  being  ooincidently  reinforced  or  modified  in  olbera.  Wo  can  ondr-TKtAnJ,  di^ 
fore,  how  the  cultivstioo  of  the  intellect  alone  may  tejid  to  control  or  itiS^ 
immediate  impiUse,  and  to  impreoB  habits  of  onlerand  industry  ujion  all  the  tB0i^ 
activities. 

But  intellectual  education  alone  ia  insufficient  to  insure  virtuoux  living  u* 
ooofwrnity  to  a  high  standard  of  morality.  It  restrains  from  couse  crimes,  tisl  ' 
impotent  as  reganls  polished  vices.  It  raises  men  above  temptatioos  of  the  1*^ 
sort,  but  it  also  opens  out  before  them  pro^iecta  of  {Jsasure  and  sntionanv  " 
wrong-doing  that  are  unknown  to  thofic  who  waQow  in  the  mire  of  ignonwce.  '^ 
muItipUcatiou  of  social  wants,  which  accompanies  high  dvilisation,  la^  ^ 
manifMtations  of  fraud,  bod  faith,  and  selfishness  that  ore  nnknowa  in  ruder  H^ 
when  violenoo  abounds. 
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The  itDKlequacT  ol   what  ia  cotuntonljr  undentood  an  tnt«lleetual  education  to 
onr*  goo*!  beimviour  in  lifu  mii^lit  Ut  inft.-rr<<<l  from  iho  i\uK»  at  which  it  W^uk, 
!crUie  luuntlacioaa  oil  cltamctAr  aro  laid  down  before  any  attempt  is  made  at  fortoal 
JcotrocUoa.       No   doubt    the    mofiirw  of    conduct    an    pwpgtnaUy   ttnd«rgang 
vtfiatiaa,  and  tb»  finiahinj;  touches  ans  on]y  <irtrpn  tii  Hiaractitr  in  tnatun*  yt^n ; 
Ijot  olill   it  ia  true  that  Uio  ifionti  bias  is   iiu|»rUMl  tn  lif»  during  iufancy    and 
cbiklhoad.     Then  it  ia  chat  inhorttrtd  iniperfcctionii  mar  be  diminiahed  bjr  wlaa 
OUigniMtDt,    that    ha>iiu    of    trothfatnrwi   and   joxtioe    may    be   moulded,    ihik% 
yhriptoa    may    be    iuculcutud  and  idcolH    civated  which   iball    ever    afU)rw«rdi 
gilJe  aud  iiup)n>.      WtiiJn  tUo  infaut  is  acqutunting  itaclf  witli  th«  propr*rtio*  ol 
tlvpfajaiod  noiviu^M%  it  in  leantinii;  the  mdiments  of  the  aelf- regarding  rirtuee;  and 
vUb  (he  child  ia  sxpeneDcing  the  Bweetnan  of  fiamily  affpction,  it  ia  having  ita 
fint  btroductton  U>  iha  social  BentimentH.     Tho  {wwcrful  ami  far-reachitig  infloeneo 
of  the  aMOciaiiuu  of  Ideaa  and  feelings  nt  ili(si<  early  a^es  is  gi-iierally  reeegnlieri. 
Ii  uumaro — which  are  of  ootuw  an  exprosBiun  of  a  certain  nrrrona  organkation — 
it  Biay  be  stwn  in  tha  nieetiea  of  good  breeding,  whirb  under  all  viadnitutlea  of 
ftftttao  cling  to  those  who  have  eontraoted  th«m  ai  children  in  a  rafinwl  domoitic 
(ni»  ^  in  conduct,  it  mar  l>e  det«ct«d  in  tha  tnoorrigibtlity  of  those  who  have  been 
Jm^  amUsi  w|ualor  and  wickcdneK      "The  experience  of  all  penona,"  says 
Dr.  UouAt,    "  engaged  in  aidli^  pauper  ohildren  to  emigrate,  and  the  rulea  for 
boinUof  out,  ahov  that  It  ta  naeleH  to  afctem]it  to  oomjct  bod  habits  aud  to  form 
^MKlsr  after  ten  years  of  oga" 
Utt*  bunlcu  and  responsibility  of  moral  education,  it  thus  appearSt  rest  with 
t> ;  tlta   true  eebool  of  OKinls  is  at  home.     Ttiere  is,  if  we  may  so  My,  a 
liaheil  Itarmoay  between  tha  parental  and  the  filial  mind,  and  this  it  ia 
eoniititutos,  or  ought  to  constitute,  ihe  |)an-nt  thr  aptest  and  most  rrmiiathotio 
to  tho  nsactml  ^unities  of  aflsprtng — the  motlirr  in  the  ear)ier,  the  father  in 
,  periods  of  growth.     In  the  progrees  of  ciriltnatian  and  diviatnn  of  labour, 
come  about  that  much  of  education  which  naturally  dsvolred  on  the  pamt 
kid  to  be  depuUxl  to  otiierw,  and  the  tendency  has  been  and  is  unoogat  tiia 
dsisea,  moro  and  m<HT  to  hand  ovet-  the  core  and  training  of  cliildren  to 
**•  hireUngL     Monthly  and  wet  nurses.  Kindergarten  an<l  nnrsory  go\xmeMBB% 
*^oob  and  college^  tstors  and  eompaniona^  hare  relieved  fatliera  and  mothetv 
■uuoy   old-fiuhioned   duttee  nnd  nliligationsi  ;   and  the  amount  of    intercourse 
^■kf  place   nowadays   bt<twcon   porcntA   and   children   tn   tlio  hi^hor  grades  oC' 
"■fcdrty  i»  really    very  limited.     And.  of   course,  the   middle   cloiaea  are  prons' 
Id  ttnitAie  the  luanneni   nf  the  ariatoorai^y,  and  ao  amongiit  them  it  hoa  bscouMI 
^  ii«t4xa  to  asnd   boyn  and   girlB   lo  boarding^cfaoola  to  aeqnin  those  gncfltti 
''  ^spaitiDait  and  inteUectaal  attainments  which  are  appamilly  not  to  be  had 
^  hme.     Among  the  worktng-elassw,  again,   the  conditions  of    the   indnstrlea 
*^  thiry  pursue,  and  the  neoessity  often   imposed  on  the  mother  to  labour 
*  "ill  as  the  father  in  order  that  a  tivlihood    may  be   earned   for  the  family, 
"*e  ttutiitofaly  inteitared  with  parental  duty,  and  led  to  the  creation  of  cr^hm 
•**  "  minding  sofaooU,"  while,  porhato,  the  interferonco  of  the  Htote  in  edoestaott] 
"**t«dgil  to  weaken  the  smao  of  parental  resfkonRibility. 
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Ail  this  18  greaUy  to  be  dejilured,  for  the  sake  of  pa-ranta  aiul  chitdmn  ilib. 
A  womiut'fi  etluaition  c&a  «carcdy  bi«  aai<t   to  be  complete  antil   djQ  ku  knovt 
the  cares  of  mothariiood,  and  a  miuu   U  iiever  more  tniJy   lusnly  tbsn  wbre  Iv 
is  stooping  to  lielp  tbe  litUe  onoa  that  bc&r  his  aame.     Tho   frivoloiui  Iwlin  d 
societj,  the  self-indalgcnt  loungers  ut  chibs,  the  vulgar  phiUstines  of  luediocfhr, 
auil  Uie  hftrdoned  and   degrailwl   roon  and   women  encoiintere<l   in   Urge  tmrei, 
are  all  perliapg  snlFeriiig  in  some  nieasura  from  the  deprivation  of  those  bendrr  md 
refining  influences  which  children  diliiuMi  around  thrMu  in  a  bnpiiy  and  weU-onlend 
IionMX     And   aa   regnnts   childtvn,  the   evils  rpsnlting  from  the  wont  nf  pomlil 
affection  and  holp  are  suflldentty  obviond ;  and,  indeMi.  no  greater  mlafortuBC  aft 
belall  a  child  than  to  be  denied  the  advantages  of  family  life,  and  to  be  imnk 
hy  stmngtirs.      On  a   wide  sun'o;i%  it  will  be  found  that  tfao  fauuly  a&d  ail 
the  commune  is  the  true  social  unit ;  and  that  upon  tlie  vny  in  whicli  it  perfcns 
its  fanctiouK.  Um  weal  or  woe  of  tlie  body  cor]>oraUfi  must  depend.     The  Scouli 
have  been  alvKyR  dtettuguiNhcd,  at  homo  and  abroad,  as  a  grave^  thoughtful,  uil 
provident  raco  :  not  nkilfnl  ami  dexteroun  at  li&ndicrafts  when  oauipar«<l  with  tlr 
dwelWra   in  thir  south,   but  honest,  faithful,   and   law-abidiiif;  ;   and    it  \v»  Iws 
tho    custom    to   attriliuto   tbt-ir    natioaal   characteristics   to  the  influenco  t'f  tiw 
parish    sciiooU.     Theso  schools,   in  which   for  a   oentnry  and   a  half  the  chi!<ln» 
of  rich  and  poor  have  met  to^cthet*  on  an   eqnal   platform  for  the  pariBiit  rf 
knowledjL^ev  ^ta.'ve  no  doubt  had   powerful  effects  upon  the  opiniouB    and  sortt- 
ments  of  the  people.    They  have  hel|>cd  to  convert  thoai  from  clnunish  or  fooriall* 
moderate  democratic  principles  ;    Uu'y  Imve   led  even  tlie  humblest   ppsautt*  » 
make  the  schooling  of  Uteir  diildrou  nut  less  a  matter  of  proKpcMtive  odcolttiai 
than  thar  clothing  and  daily  bread.     But  it  mi^  be  qneitionwl  whether  the  (wiiA 
schools  Bxv  to  be  credited  with  tlie  moml  traits  of  the  Scottish  chamcter.     1W* 
ought,  perhaps,   rather  to  bo  crcditc-d  wilb  the  pitritJi  stihooK.  for  Llictr  iifierstia 
may  be  recngnisod  in  tlie  civil  and  religious  history  of   the  country  b(>foni  ^ 
pariah  schools  were  called  into   exiiitence.      The    moral  qnalitiue    of   the   SoO*>i 
are  clearly  to   be  attributed  chiefly  to   the   family  life  uf   the  peopl''.  t»A  ^ 
strongth  of  Ihnir  domestic  affections.     Bums,  with  true  poetic  inKi  "^ 

this,  for  after  doscribiiig  in   the   "Cottar's  Saturday  Night  "  tlie   ii... .:  i* 

children  round  their  father's  heartii,  he  exclaims : 

"Frooi  aoenoalike  theeie  old  Sootik'a  granilcur  sprio^ 
That  nudtfis  bsr  loved  at  hQm«^  revered  abroad." 

There  has  always  been  in  Scotland  a  high  conC6|ition  of  parcnuJ  lioM,  w 
a  generally  faithful  porforraance  of  it  Almost  xmiversalty  Uic  chiKltrn,  «fc^ 
attending  the  parish  scliof.ls,  have  livod  »r.  homn,  where  they  have  grown  wp  • 
what  has  been  for  the  most  part  un  utmosphere  of  goodness,  ntvercnce,  and  taniflf 
feeling.  TiMsy  have  had  before  them  the  exam[>]ca  of  sentleneat,  proHt;,  m^ 
justice      Tiiey  have  shared  their  joy*  and  %n^h  witi    ■  n<y  tad  * 

the  little  oommnowtaUtli  of  home  havi-  l«>aiTied  to  pni  ■  J  whkfc* 

at    the   root    of    tme   discipline.     They   have   been  taught  to  he  proud  of  tfe^^ 
humble  lineage^  and  to  bo  careful  to  bring  no  diHCredit  on  kJirtinen  «t;Q-plaMi< 
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x^eHpeeted  m  the  worUL  They  have  bnd  the  precepU  of  religion  and  a  simple, 
'Wriiolesutn?  monUity  enf^vcii  on  tbvir  miuds  at  tliuir  most  plaatjc  period,  aad 
in  asaooiation  with  impreasioiiH  of  place  and  cii-cumstanco  that  must  over  remain 
bright  ami  beaatiful  in  mt^mory.  And  so  vtien  at  udolescenct?  tliey  go  forth 
iiUo  the  world,  uoless  of  radically  bad  and  obdurato  nature,  they  ai-v  fortified  in 
soeie  dc);ioe  agaiiut  temptation,  and  havo  a  }>tow  of  afleettou  witbiti  which  may 
help  to  keep  them  on  the  straight  path  at  many  a  dai'k  turning  in  life. 

Of  coarw,  men  and  womcm  in  Scotland  or  elaewbi^re  learn  very  variously,  and 

out  of   an   early   borne -training  of    penury,   contention,  and   neglect,  a    strong, 

Qprigbt  cborai-'ter  may  emerge.       Dut  undoubtedly   tbo  family  influoucos  just 

indiMtad  are  those  which  conduce  moHt  decidedly  to  the  formation  of   a  worthy, 

mond  chanLctor,  ami  their  |»owcr  in  doing  this  will,  pei-haiis,  ba  l>est  apjtreciated  if 

we  consider  what  occurs  when  tliey  are  withheld.     One  of  the  nioet  gcientiSc  of 

pfison  surgeons,  Dr.  Clarko,  of  Wakefield,  statcH  thai  inembeni  of  the  claas  from 

which  criminals  are  mostly  drawn  aix-  commonly  separated  from  the  parent  stock 

T«7  «arly  in  life,  and  in  tlie  subsAqucnt  struggle  for  existence,  having  to  tight  their 

vmy  apart,  rapidly  loeo  all  sight,  and  frequently  all  n^colloction,  of  even  their  more 

iiiUMdiat«  ancestorif,  this  being  cvpecially  true  of  the  Irish,  who  form  a  sixth  of  the 

pnaoners  in  Wakefield,  and  who  fi-oquently  leave  their  Louies  when  very  young,  and 

tunvr  see  nor  hear  of  tlieir  ivlations  again.     An  able  and  {lenetrating  writei'  has 

attributed  the  strange  warp  in  the  nature  of  Turner,  the  painter,  and  some  defects 

in  Iiis  work  alao,  in  a  loi^  degree  to  the  cjrcmnatanco  ttmt,  owing  to  bis  mother's 

uuuiity,  he  never  knew  tlie  charms  of  home  life.     Granted  that  the  imeanccllcd 

teues  of  the  mother's  madness  wrought  in  him,  still,  it  must  be  allow{»l  that  "  he 

*aB  tenibly  handicapped  in  tlie  struggle  for  peace  and  happiness  on  earth,  in  his 

"Ittina  for  right  thinking  and  right  doing,  in  his  aims  at  self- development,  in  his 

cbuiee  of  wholesiome  frieudabip  with  Ids  kind,  in  his  capacity   for  understanding 

'QtbetB  uid  muking  himself  uiulerstood,''  by  never  tiaving  kuowii  a  mother's  guidance 

*  the  refining  sweetness  of  home.     In  Tattycornin  and  Miss  Wade,  in  "  Little 

•Writ,"  we  have  what  were  not  altogether  fancy  sketches,  by  Cliarles  Dickens,  of  the 

ttwcftl  deterioi'ation  of  the  character  of  foundlings   who   have   never  experienced 

Pmotal  or  family  aSeetion,  and  in  tlie  singularly  interesting  aud  able  reports  of 

fhifeuor  Laurie  on  the  Educational  Uosjntals  of  Edinburgh,  we  have  conclusive 

Widcaioe  of  the  e^Hl  efiects  of  withholding  from  boys  and  girls  the  benign  and  in- 

^'igoniing  influences  of  family  life.    These  effects  are  intellectual,  moral,  and  even 

physical ;  but  an  they  are  chiefly  exhibii<J  in  tlie  moral  spben-,  mid  are  produced 

not  by  any  deficiency  in  the  meana  of  intellectual  sustcinuicc,  but  by  Iho  wont 

of  healthy,  moral  influences,  they  are  referred  in  in   this  place.     The  hos)>ital8 

OD  which  Professor  Laurie  reports  are  charitable  in&titutionfl  into  which  children 

&Dm  seven  years  of  sge  upwards,  poascssing  certain  qualilications  of   name  and 

parentage,  are    received,  boarded,  clothed,  and    educated   freo  of    charge,  and 

from  which,  at  from  fifteen  to  eighteen  years  of  age,  tttey  are  pat  out  or  ap- 

pnotioed    to   trades  and  oocupationa.     A   boy   or   girl    obtaining    admission    to 

aae   of   thcso   hoApitals  is  looked   on   as   providcxl    for,    and  nntil    the    time    of 

ProfesBor     XAurie'g    inquiry     had     compai-atively    little    aubaequout    intercourBO 
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viih  hia  or  her  rolationK.     And  as  regards  tbU  syateni    ol    hospital  edocitiai 
ProCcHor  Lamie'B   verdict,  is  vKiir   and   docUive :    "If    monasterira,"  he  ajK 
"are  had  for  taea  who  d<.-hbprat>alj  enter  them  after  their  charsctc'nt  um  funui 
how  ninch  more  hurtful  must  they  be  for  boys  whom  character!  Uioy  form.    Um 
cannot,"  he   goon   on,   "  watch  the  movemeute  and  expression   of  hospital  U91 
whiW  iu  the  hoi^ital  or  wlimi  tlioy  k-ave  without  mifsing  that  which  oonatttatatb 
oliiof  charm  of  othi^r  boys  at  tlie  name  age  and  ia  the  ground  of  our  best  ho]M  bt 
them  as  future  laemlwre  uf  sociuty.     The  imprctutou  which  ihu  boya  give  b  o(  b 
.  negative  kindt  and  the  obaen'er  longs  for  a  niortj  positive  exhibitiou  0!   hf«  ui 
diaraiiter.     Thw  we  desiderate  in  almost  every  face.     There  is  a  painful  monotony 
of  look  and  air.     The  fixed  hours  for  every  act,  the  unvaryixig  round  fromUiftt 
day,  the  necessity  of  acting  iu  maaKLit,  the  regimental  routine  in  which  every  dUJ 
is  embedded  inevitably  tend  to  the  destruction  of  individuality;  and   whe»  hi£- 
viduality  disappears  morality  is  either  a  habit  of    fear,  or  a  hard  duty  which  In* 
refi'rviico  only  to  external  imposition  :  it  Iobcr  its  root  in  prinei|t1e3  and  persooaliij- 
It  has,  in  fact,  no  root,  it  becomes  eye-morality,  and  boys  will  see^  every  o^ftt 
tunity  of  evasion.     It  will  always  be  well  tiut  hospital  boys  should  not  auxMUtar 
any  rude  shock  in  their  after  Uvea,  at  least  not  too  soua  after  breaking  the  boipitd 
k>ading  strings." 

But  the  monagticism  in  education  which  has  done  so  much  mischief  tn  the  Ediv- 
bur^  hospitals  is  not  confine<l  to  these  iostitatians.  Evidence  of  its  detnmailii 
influence,  and  of  the  deteriorating  action  on  boys  and  girU  of  a  B(»cludpd  Ufn,  deni' 
of  little  por»oua]  int<>resU  and  cures,  of  indi^ndunl  attention  and  cherinhin^Afl'tfetiaa 
made  monotonous  by  constant  deprmsion  and  tlreary  routine,  might  l>o  drawn  ftv 
many  quarters.  Mr.  Mooeley,  Inspector  of  Workhouse  ftohools,  points  out  tint 
"The  most  prominent  faults  of  workhouse  boys,  being  rather  of  a  nagative  tla* 
of  a  positive  character— as  indolence,  vacancy,  stupidity — are  such  as  wonhl  b 

most  likely  to  be  cured  by  a  greater  freedotn  of  life My  feeling  is  M 

strong  of  tlie  weakness  of  character  and  intellect  ]>roduced  by  entire  confinflMat 
from  the  outer  world  that,  all  dangi.ir  notwithstanding,  I  am  disposed  to  approwlf 
a  certain  measure  of  freedom,  at  all  evmits  for  boys."  Mra.  NaasaD  8enior«M 
painfully  impressed  by  the  number  of  girls  who  had  been  educated  in  induMiU 
aohools,  smd  were  reputed  to  have  fallen ;  and  Mias  Smedley  concluded  from  htf 
inquiries  that  monster  schools  send  out  girls  of  a  peordiarly  hard,  helpleat,  is' 
apathetic  type  of  character,  jiresenting  a  remarkable  degree  of  stubbomncH  tfl 
violence,  whereas  boarded-out  girls  pTBsent  only  tho  usual  faults  of  the  daa  ^ 
which  they  are  liom.  And  some  of  the  influence  producing  su(^  lamentable  iCffA^ 
in  hospitals  and  panper  schools  ore  operative — in  a  milder  decree,  no  doubt,  butit^ 
operative — in  all  l>Dardiug-schools,  from  the  highest  to  the  lowost,  and  of  thiae  it* 
most  important  is  the  deprivation  of  tho  intoreittJt,  obligations,  sod  afleotiaB>  ^ 
family  life.  For  the  bri^t  vision  conjured  up  by  the  word  '*home,"  the  liOi|<li' 
boy  has  mly  the  dreary  memory  of  cold  eorrldont  aiul  a  loo^  row  of  bed^  ib^ 
nurely  to  the  boy  educated  at  a  boarding-school  the  same  word  oannot  haTe  ibf  fi^ 
dcfitU  of  meaning  and  emotional  i>owlt  that  it.  has  for  the  lioy  who  has  beeo  RS*" 
Alike  at  boapitAhi  and  lioarding-sohools,  boys  ore  denied  the  iDca)adsU> 


;fy  aw  promote  ty  tfi«''Krgo^rMr|ce  of  Ine^n  of  action 

if  penioruil  responsibility  is  oncouragwl  by  the  whole  ftVetem 

But  sLiil  it  reiuaiua  trun  that  boarding-schools  can  never  tmpply  n 

icEtion  comparabiu  to  tlat  wliicli  is  obtained  in  rctined,  domestic  lift;,  and 

idcHl  «ducittton  for  intellectitat  aiid  uiunU  purpos'.'^  nt  the  present  ttuio 

daily  uttendan™  at  »  public  school  by  a  boy  living  at  home  under  genial 

k  iuflutiticus.     The  notion  prevaJRiit  thai  it  is  conducive  to  maiilineiut,  xdf- 

Wid  other  peculiarly  Briliah  vii-tues  to  cot  a  boy  free  at  on  early  age  from 

Bt'b  apron-etrings,  and  to  send  hint  to  rou^h  it  aiuon^st  Ixiys  of  hix  own  age, 

vod  i^ysiological  foundation.     The  process  of  roughing  it,  eflppcially  when 

to  smooth  haven  at  booie  to  ratum  to,  is  ofteu  a  very  pauiful  one,  and  some 

{lemuuiently  dauiaged  by  passing  through  it.     The  paiu  is  Dot  a  thing  in 

be  denired,  and  the  advantages  whicli  are  said  to  accouipuny  it  are  voiy 

tdcal.      Manliness  comes  soon  eitotjgh,  and  need  not  be  ai)tici]>at«<:l  by 

and  afliactation,  and  perliapa  iliat  is  the  best  sort  of  nmnliness  which  is 

on  a  delicate  regard   for  the   feelings  of  othei-s,  not  that  which  is  an 

D  of  blunted  seusibilitieti.     It  is  souioiimes  argued,  tuid  stUl  oftcuer  acU<d 

the  prindpl*!  in  not  avowed,  that  (siiffering  and  discotafort  are  in  themselves 

igg  for  tlie  ynung ;  that  uiiliappineds  at  suhool  is  nsoful  for  moral  discipline 

formation  of  chaructur.  tuid  horrible  stories  are  told  of  teachers  in  times 

acted  on  tliis  muxim  of  tyrauts — a  maxim  whidi  is  partly  reaponsible  for 

lu  tmiit  nwently  in  ojwration  in  some  publio  soliooli^  a  system  of  despotic 

t  tempered  by  tradition,  and  of  familiar  intercourse  regulated  by  bnito 

!ruo  it  in  that  virtue  caunol  pcrhajui  receive  its  highest   polish  without 

uses  of  adversity,  but  the  educntiou  of   trial  and  suffeiiug  is  amply 

for   in    the    changes    and    chances  of   this  mortal   lifr-,  and   to   permit 

8    afflictions   is  to  run  the  risk  of  war|iing,  or  even  breaking,  fino-ti)>red 

and    of    hardetung    tho^io    tlmt    arv    of    (coarser    texture.       Timid    and 

boys    Imve    been    consigned    to    early    graves    before    now    by    the 

hfMll.fAllnwK.      nr     havn    liiul     Inner      'tfiiTV^wriil      lalinilAWa     r<M«fc    OVM^^ 
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Euuiher,  I  had  acv&r  hvea  so  wretched  ns  here  in  that  school,  aii<l  Uie  fint  two  y*itn 
d  mv  titnA  in  it  stiU  cotuit  amongst  tixo  miserable  nf  my  Ufn.  AcJult^mia !  lli)^ 
scliool  instructors  of  youth!  Uh  ye  imspeakaljlo  T'  Bullying  has  u£>t  50!  Uu 
haiiiiihed  from  idl  Bohools  io  this  country,  and  too  much  caution  cannot  be  olmnal 
in  kf-eping  ilulicat^^  and  ner\-ouH  l>nys  out  of  thfi  reach  of  ita  iiiiquitii-s.  The  mtinlef 
of  Arnold  hiisled  to  a.  wide-^Tvad  adoption  of  his  gysti^m  of  tmsting  w  tlie  bonms 
of  boya,  and  that  aystum  wbun  worked  l>y  men  not  eudowtxl  wiUi  Amold'i  meal 
forct)  cannot,  of  cout-so,  siecurc  even  the  measure  oE  success  which  atitrndiHl  tl  C 
Rugby.  B<^ers  of  "Tom  ilir)t<ai's  School  Days"  will  proliably  adroil  UttC  A> 
l»oys  ftt  Ragbv.  even  in  Arnold's  timn,  wonld  have  bwn  none  tlio  wotm  tut 
little  more  aupervLiion  than  thry  enjo^fd.  Thus  might  Flaahmau  and  tBPSOfhii 
class  have  been  resU-aiuud  ^m  their  iuiqoities,  and  saved  front  tbeit*  {nttKblcfirtft 
But  in  schools  over  which  an  Arnold  does  not  prc«idc^  boys  r'  '^  ul 

be  k-ft  too  mach  to  thomsclvee.     Tlic  oavage  instincts  an  stt.  :  tk 

^mpathofio  Muotions  are  nmlftvelo^MKl,  and  honour  under  tnicb  ciroamaouin*  art 
be  a  trnuUieiYiiu  guide  The  difficulty  ia  to  maintain  tbu  roquinte  d«!grw  of  npff< 
vinon  without  interfering  with  indvpcndencv,  frctxlom,  and  spontaneity  ;  but  fflfll 
medical  num  will  a^i'c  that  it  in  iinju-uilfnt  to  Irave  bcIiooI  '  ■  iJ»eir  o*s 

deviccaout  of  Bohooi  bovirs.  To  create  amongst  them  a  sfTititt.  ^  -  rvrpiui 

personal  honour  in  an  excellent  work,  but  to  leave  thum  entirely  to  the  ^idaiueif 
that  sontinumt  is  hazardous ;  for  boys  ai-e  strongly  swayed  by  vestiges  of  that  iniliHt 
that  leads  many  of  tlio  lowor  animals  to  molest  and  dfstroy  wmkly  and  sddf 
members  of  tbeii-  species,  and  arc  thus  led  to  indulge  in  coniluct  whicli,  wht-n  iilah 
reasoned  with,  they  wonld  verbally  stigmatisu  aa  low,  dcbasiug,  and  nuvun'ny 
according  to  thcdr  own  code  of  honour. 

That  the  monnsticism  of  public  and  lMUinItn<{  Bchoolt?  for  the  bot^ir  iltLv. 
more  mark)?dly  injurious  than  it  is,  and  tloos  not,  as  in  the  cose  of  vorklrxisi 
sertmiiily  blight  mihm-riueot  mental  bloom,  must  bo  attributed  also  in  some 
tho  circumHtattco  that  boys  of  those  classes  aro  so  fiir  advauoed  in  luocml 
before  they  fail  under  its  sway.     As  wo  have  said,  moral  odtioation 
tho  cradle,  the  development  of  rhanwtrr  Iwtng  often  determined  in  the  vary 
years  by  the  diKpositjon  and  act)onN.of  the  mothi^r  or  nurse.     Tlie  aaoendMuy 
mother  over  the  child  at  the  earliest  pi.!riod  of  Ufb  is  very  grrat,  and  may  he 
an  instrument  for   iK-nding  it«  cluiract<'r  in  the  ri  -1  ■       Tho 

iiiMtiitrtiwly  i;on!*fiijU9  that  it  is  dt/pfudi-nt  ou  tlio  ii  ■  ly  and 

ami  in  its  powerlessntss  it  speedily,  if  olwcuraly,  rrcogniRes  titat  it  must  tnist 
kindness  and  sympathy,  and  so  is  disposed  to  yield  her  implicit  obodieuciv  ami 
fltronidr  nffcctwl  by  her  expressions  of  approval  or  disop p^o^'al.     And  b<7o  is  ^ 
mnt  rttinity  for  teaching  the  flret  lesscxu  of  salf-control,  and  tor  tjitsbliAw 

Hoii:  i-.<iomationa 

Aa  has  btvn  already  indicattnl,  the  inflnence  nf  the  mother  ia  tim  prinapil  s^ 
[■^  which  the  habit  of  obt-di^nco  mny  bo  established  in  early  lifu  ;  lint  when  ibl* 

lequate  to  Feouro  conformity  to  domestic  law,  it  miu^t  Iw  •uppicBMOM'  If 
pmtishment.  And  nnth  reference  to  pituishmfnt,  ifan  impartoBi  point  to  M( 
in  mind  is  thiit  the  method  of  nature  in  attaching  penalties  to  oartaui  acta  that  M 
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ttumicol  to  bodily  wel&re  mnst  be  as  fur  bb  possible  imit&ted.     If  th<>  cliitd  toiiclios 

-fire  it  Imroa  its  finj^-r;   if   it   ImmJIca   a  knifu  uiiwiirilj  it  cuts  itself;  and  tho 

im]ire«ions  prodnted  Viy  these  exporientwR  boeoine  safeguai-ds  to  it  for  the  rest  of  its 

QxtsteBoeb     The  oonspquenrtw  of  its  transjijrossioiw,  px]>nri mentally  ascertainod  to  be 

ixuvitablu  and  proportionate  to  the  offence,  discipline  it  to  the  observance  of  certain 

rules  and  the  avuidi&noe  of  certain  BetioD&     And  so  the  direct,  coustaiit,  aiid  just 

'Conseqaences  of  its  moral  delinqiiencieB,  neither  waffled  otf  nor  oggrftTAtefl,  aru  the 

xnoBt  reformatory  penaltiw  that  can  ha  coniipctetl  with  them.    If  the  child  is  deB&nt 

of  cominantU  it  is  \*isit«:K]  with  parental  displeasure  ;  if  it  breaks  its  toys  it  has  to  go 

witliout    them ;   if   it   is   nnpunctu»l    it  is   deprived    vt  (lie   gratitieatiotis   which 

POnotoaUty  would  ha\'6  seourod ;  and  tliiis  it  is  bene^eently  checke<l  when  it  pies 

wrong)  and  haa  its  notion  of  cauBe  and  efl'eet  strengthened  and  enlarged  without  any 

Mtnngament  from  tliose  wlio  are  in  authority  over  it      Tliis  By&tem  of  moral 

■dncatjoa  by  permitting  ohildnn  to  feel  tlie  natuntl  reactions  of  their  misdeeds  is 

oaqowtioiiaUly  most  salutary  and  ca^Hible  of  gi-eat  dovelopmeut ;  hut  it  is  not,  as 

Mue  have  nmintained,  all  sufficient     Kveii  with  refMrence  lo  bodily  welfare,   the 

nabnal  cli«cks  which  follow  promptly  on  the  \*iolaf  ion  of  law  are  not  mlequat^  of 

tbsBuelves  for  the  protection  of  the  cliUtl,  wliicli  wonid  be  destroyed  before  these 

Umna  were  learut  were  it  nut  that  they  are  anticipated  and  supplemented  by 

fftnntal  interference.     And  ro,  with  retVrenee  to  mf>ral  welfare  moro  decisively, 

Uie  oBtni&I  consecjneaoes,  which  are  ofton  romote  fiYim  tlie  fiiii1t«  with  which  tliey 

MotnuiecUd,  are  powerlew:  of  themselvea  to  foim  and  correct  the  cliaracter  of  tho 

(kiU,  who  would  often  go  irrevocably  astray  before  their  teachings  wero  a])preciated 

*Bd  onderctood  were  it  not  that  they  are  anticipated  and  supplcracutod  by  artiJlcial 

iuflictiDos.      Jkir,   Herbert  tjponoer,  the  thorough-going  acU-ocate  of  the  natural 

Qstfw  of  monl  eilucation,  is  ooostrainod  to  admit  that  scolding  or  blows,  in  winch 

imuU  anger  ventK  itself— penaltien  wliidi  are,  of  oour»w»,  excluded  by  his  natural 

VHcn — may,  under  certain  cirenmirtanopa.  be  justifiable — -justifiable  in  relation  to 

^  Uncontrollable  children  of  ill-controlled  adults.     They  are,  he  says,  ImrlMirous 

■•Uoda,  auitabte   to  bariMtrous  cliildren  of  barbarrius  parents.      But  it  is  to  he 

*twfied  that  the  children  of  even  the   moftt  highly-cinlised  parenti  are  at  one 

fviotl  of  their  lives  barbarous,  and  may  be  accessible  only  to  what  are  called 

Wttntw  methods;  nay,  it  may  be  said  that  at  one  stage  of  their  existence  they  are 

•naply  animal,  and  can  only  be  taught  and  disciplined  by  those  methoda  which 

IniretKil  hamaa  expcrieuoe  has  fotmd  applicable  to  the  training  of  aniilnsls.     And 

AiiMunRtlly  in  the  hnrlnrous  and  amn>al  stages  of  child-life,  when  the  mind  ts 

Vcapible  of  grasping  remote  cousoqticnces,  or  of  being  afibcjted  seriously  by  tho 

Knloneoti  of  those  around,  that  the  (uundatioiifl  of  moral  education  have  to  be 

^d  down. 

-T'-'at  mistake  I  have  obsen'e*!,"  sa\'s  rioefee,  '*  in  people  bi-eeding  their 
■-1.  .  n  been,  that  thi«  has  not  bpcn  taken  care  cf  in  due  season;  that  tlio 

auoil  haa  not  been  made  obedient  to  discipline,  and  pliant  to  reason  when  at  first  it 
waa  most  tender,  motrt  easy  to  be  bowed."  "  It  seems  to  be  n  law  of  human 
oatunr,'*  olaervw  Mill.  "  that  the  lii-st  sensstions  experienced  produce  the  greatest 
tfeate.     Kdiwation,  tbea,  or  the  care  of  forming  the  habits,  ought  to  oommcnce  as 
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macli  03  possible  with  tb^  period  of  sensation  itself  and  at  no  period  is  its  ntmort  * 
vigilance  of  greater  importance  than  at  first"  "  Practical  edncation,"  says  Hin 
Edgeworth,  "  begins  very  early  in  the  nursery :  the  temper  acquires  habits  wA 
earlier  than  is  usually  apprehended  ;  the  first  impressions  which  infants  reoetTe^nd 
the  first  habits  which  they  learn  from  their  nurses,  influence  the  temper  nd 
disposition  long  after  the  slight  causes  which  produced  them  are  forgotten."  "  I  find,' 
says  Montaigne,  "  that  our  greatest  vices  derive  their  first  propensity  from  od 
m(Mt  tender  infancy."  But  if  the  germs  of  vice  are  to  be  eradicated,  good  hiUi 
initiated,  and  virtuous  tendencies  implanted  in  mere  infancy  and  early  childhooilf  3 
is  clear  that  the  system  of  natural  consequences  canuot  be  solely  tnutod  ta 
Misbehaviour  is  not  always  followed  by  disagreeable  natural  consequoices  that  M 
capable  of  interpretation  at  that  early  age,  and  artificial  penalties  mut  It 
employed  to  establish  the  all-important  association  between  pain  and  transgmnii 
and  to  secure  that  submission  which  is  of  the  essence  of  discipline.  To  wait  iat  tti 
teachings  of  natural  consequences,  would  often  be  to  permit  the  m<nral  utan 
to  run  wild,  and  to  entail  much  suficring  which  might  have  been  spared  fay  vSA 
but  timely  punishment  of  human  imposition.  It  is  sometimes  argued  that  n 
cannot  by  any  fear  of  punishment  win  over  the  inward  sentiments,  or  bad 
the  will,  or  do  more  than  insure  outward  compliance ;  but  at  an  early  age  cntnit 
compliance  is  closely  linked  with  inward  feeling,  and  to  secure  the  one  is  in  a  Ingl 
majority  o£  instances  to  induce  the  other.  It  is  only  when  the  age  of  plian^  ■■■ 
susceptibility  is  merging  into  that  of  self-assertion,  that  artificial  penalties  vxandj 
used  may  lead  to  deceit  and  perversity  ;  and  even  at  this  age,  and  subsequeotlfi 
these  penalties  must  still  remain  useful  and  necessary  in  our  highly  artifidil 
civilisation,  wherever  natural  consequences  must  be  separated  by  a  long  inteml  d 
time  from  ofiences,  or  where  they  are  of  an  obscure  and  involved  characfeO'.  Of 
course,  artificial  penalties  must  tend  gradually  to  become  less  violent  and  wnft 
and  less  frequent  as  civilisation  advances,  but  we  cannot  yet  entirely  dispense  wilk 
them.  Even  now  the  children  of  pure-minded  and  well-r^^lated  parents,  witk  W 
few  bad  traits  transmitted  from  ancestors,  bom  into  circumstances  involving  noitnaf 
temptations  to  evil,  might  be  reared  safely  and  efiiciently  in  all  moral  respeeti  (• 
the  natural-consequences  system ;  but  it  is  almost  certain  that  the  attempt  to  tisi* 
children  of  criminal  descent,  and  with  many  congenital  imperfections  of  chanct^ 
under  that  system,  and  that  alone,  would  end  in  disastrous  fiulure. 

If  artificial  penalties  ara  to  be  inflicted  on  children  as  disciplinary  measunii  W 
next  question  to  consider  is  what  these  penalties  ought  to  be  ;  and  here  tiie  vei* 
question  of  coi-poral  punishment  presents  itself,  for  it  is  only  in  relation  to  bw* 
education  that  the  employment  of  corporal  punishment  can  now  be  advocated— *■• 
idea  that  it  is  an  aid  to  intellectual  develoi>ment  being  altogether  explodei  A 
tremor  of  apprehension  is  not,  it  is  now  recognised,  favourable  to  the  acqniriti* 
of  knowledge,  nor  to  quiet  processes  of  thought ;  and  acute  physical  suftnift 
wliile  it  may  deeply  impi-ess  upon  the  memory  the  external  circumstances  *it" 
which  it  was  associated,  does  not  tend  to  fix  there  the  train  of  ideaa  by  vfaic^' 
was  immediately  preceded,  nor  does  it  place  the  brain  in  a  condition  favourable  tt 
active  work.      Castigation  produces  reflexly  sudden  and  powerful  ooatnctitn  * 
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besmiill  Itlood-TSAMlA  of  tiie  oentr&l  nenroos  STStam,  and  it  wu  perhaps  through 

hn  actiaa  that  jt  wiu  in  former  dayi  Homntinm  found  tuwful  in  thu  trt-atnipiib  o£ 

nania.     8ach  vascular  contraction,  however,  ia  not  coadticive  to  Uw  best  I'unoUotial 

ctivity,  and  if  eam«d  too  Car  mny  beoomo  morbid.     Kveiy  out  of  a  vana  or  stroke 

f  t  IT"!  13  a  Kharp  iihook  to  tlio  ntfrvoiu  Kyitutn.     ]t  is,  if  wo  might  so  aay,  nn. 

]>il9ftdc  tit  from  vrithnut  inwarda,  and  a  iieriui  of  audi  cuU  or  atrukea  luavea  the 

lerve  cenut«  in  a  Htatu  of  «xhiui8tiou  and  debility.      Meu  have  died  umlcr  uud  aftor 

loftjtii^.  and  iu  ohildri^ii  brain  disi^aae  haa  sometimeit  originated  In  ita  effnitA.     A 

iuiplf  fart  or  p-xt^nuU  rircumateocfl  may  bn  impreased  on  the  rtwolluction  by  Ixung 

iQimKletl  wiUi  the  pangs  of  cbaatiaeuentf  and  thuit  there  waa  |it.'r)m|))i  some  aatiM 

n  bating  the  lionnd*  ;  but  a  picc'c  of  xMUoinK,  Itki*  a  prvblotn  iu  Kuclid,  will  novn 

)e  itempai  on  the  mind  in  this  way,  and  oorponl  puniahmcot*  as  an  intellectual 

itlawHni  or  adjunct  to  trachinff.  baa  bM>n  diaeaniMl   by  all  aonnblp  mon.      To 

ItUmpt  to  enforce  att^^ntioo  or  prefMuatioii  of  leaaona  bjr  the  luttiction  of  bodUy  jiuiti. 

mvstprate  aa  the  practioe  ia,  mnit  be  regarded  aa  a  wleciian  in  education.     Bui  it  ia 

b  Bonl  tnuniug  that  ita  use  k  atill  recommended,  and  here  there  ia  much  to  be  uid 

hi  ila  favour  as  a  mcana  of  domestic  diacipline  for  young  childruiL     Tho  genial 

Mttor  of   "  lUh  aiid   His   Frinndii,"    tho   latf  Dr.  John   Urowti,  uplield    corporal 

puUiment  in  tiu>  nonwry,  andapoke  of  it  as  "a wholesome  and  capital  application 

1^  does  good  to  the  bodies  and  souls  of  the  little  rabidii,  and  ia  fnx  lees  cruel  than 

Mug  sulky,  as  tomo  parent^  are,  and  keeping  up  a  i^nidge  at  tbmr  chUdnuu"    Tho 

haXXj  of  its  application,  the  Rpe^MJinew  with   which  it  may  W  made  lo  foUow 

<Abcbb,  ami  the  readineas  with  which  it  may  be  rouglily  projiortianed  to   tlieni, 

with  constant  demonstmtiona  of  ita  immediate  iufluonoa  on  conduct,  and 

tional  or  semt-ncred  belM  in  its  efficacy,  will    long  enable  mild  oorporal 

lent  to  hold  ita  place  in  thi*  penal  code  of  the  nar««ry  and  home.     Hut 

the  precincts  of   the  home  and  nunwry,  where  it  is  inflicted  under  Uio 

kiDt  of  ttiTvction  and  sympathy,  corporal  paniahment  ia  not  likely  to  lie  long 

AS  a  risitation  even  for  jiravc  moral  fanlta,  or  even  in  thoeo  cxlrcmo 

tias  in  which  otlier  metboda  of  cnmyrtum  haro  Called.     It  may  be  admitted  tliat 

HiCR  xre  bo\-^  of  bnitisli  nature  who  seem  inaenaible  to  any  tnfluenoe  but  the  laah, 

Ukl  that   Uieru   are  juvemila   immoralities   so   base  and   degraded   that  a   sharp 

bMntmcnl  like  corporal  puniahmeut  aeems  needful  for  their  extirpetion  ;  but  still 

'^tam  be  maintainad  that  any  benefit  which  nuji^it  aocnio  from  iu  uao  under  suoh 

t^unstanoea  and  on  meh  vnbjecta  woald  la?  moro  Ihun  counterWluuced  by  the 

■■Murioait  influtmcf  of  its  retention  as  a  possible  form  of  ponislimeni  on  boys  of 

Br  uid  tjettrr  dLtiKKntion,  and  upon  those  chntxed  with  ita  infliction.  To  boys  of 
%  and  refinement  it  is  hnmiliatin?  to  reflect  that  they  are  liable  to  what 
Qojnouy  caQs  bestial  and  brutal  punishmi-nta,  and  In  mtwt<jrs  it  ia  corrupting 
*WlfA  in  piHHHiion  of  iroeh  a  |»wer  ovpr  holplcaa  children — "tho  long  Inuieful 
"^oro  to  inflict  pain."  Corporal  ]»unifihment  Is  to  1*  condemned  bMairae  it 
•P*d«  tltfl  Huflcrer  and  diminislies  \\w  wlf-reKpeot,  which  is  ao  |«owerfnl  an  agent 
**ll  moral  reformation,  liccaawf.  hnw«5vpr  equitaV)ly  it  may  be  dolpd  oat,  it  afTMi 
differently  difitTHnt  (i^mpers,  and  is  felt  most  aoutelv  l>y  ihosi^  lea^t  dri«pr\'ini; 
iroent:  l>ecauat>  it  creates  a  feeling  of  eatnangement  from  the  auUiority  by 
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whom  it  i»  liiilu.'(«d;  sdn  np  aot  iofreqacntlr  malign  feelings,  naii  ftliutjt 
ngiiinst  gtmtler  )<"'  '->t«nt  uilliienotis  ;  bt^cuntte  it  in  apt  i 

iibu)»c<l.  luit]  to  II    ,  I      iu  the  tuuxda  of  tubcrmtiiCh  iittu  >  ii 

erucltJC'8;  and  iMwnuse  it  often  foils  tuoencafaly  to  exrrt.  auy  gooJ  efltot  An  uua; 
pliiiittHl  and  nnligbumnd  fichooliQUter,  Dr.  Mimts  Head  MiMWr  uf  Fo}-lo  Call<^ 
relatei  bow  Im  «yo3  vew  opoiitvl  to  tho  tmo  rdaiiun^  of  coqiuml  paiutlioacnl 
hy  rmuliiig  a  ticnf>8  of  OMitys  wi-itt«n  by  tbo  boys  tn  oii  Kngli&li  ftchool  (o  vbaii 
'^Corporal  Puniidimoiit  venns  Moral  Suoaiua''  Imd  bneu  prnpoB^d  u  ft  ta^vt 
The  iiidujrfenniis  and  steady  boys — ihoso  on  whom  puniiibiucut  of  any  kind  wu  liuli 
likely  to  fall — all  str.  i  ortcd  tho  claiins  of  moral  &uu()ioii  ;    bn;     !  i 

who  were  uoiod  for  tl.  .    s»  tmd  irropilftrity  wct*;  louJ  iii  their  il.  j  J 

of  any  kinil  of  pitDisliraont  cKcopt  corponU.  i''log  the  boy^  Uii'y  argud,  u  muck 
you  like,  but  don't  Ir-cttii-e  tlmm  publiity  or  pmiiwty,  or  oMupIain  to  Uuir  |«nuu 
fthont  thi>m.  Thia  6«ot4<nc  view  of  corpnnd  punistimont  by  tliomt  octtudly  uiuksiti 
dutniliiou  ia  wtrong  pvidf-non  that  it  is  not  only  usdces  but  u»i»«;hiyvoUi. 

The  most  inclusive  argumcul  ugiiiuiit  corpuraJ  puui^uat^uL,  huwcver,  UUm^iI 
{■•(fQitc  uoneoaicGAry.  Many  sekooU,  lorgn  uml  small,  arc  «onduut«l  mobt  sumh 
fully  vitluiut  any  rmorl  io  it.'  and  tho  day  cannot  be  far  diiA^ii'  '  :  oU 

tn  this  oouiitry  it  mUI  pass  into  do8uotudt<.     Of  course  eyvry  ii  i>>ed 

ooriioiiU  pimiMhtncnt  in  its  oocrodilinl  formij,  and  iotUctrd  by  tho  reoognised  uuiUcn 
o£  iicht>lastic  disoiptinc,  applies  « itL  tenfold  furco  o^aiust  irregular  uodM  of 
infiictduiL  Blows  with  rattans  and  ntlertt,  and  boxing  of  the  mus,  ouuht  aauvdjru 
rpj  '"■  condemned,  but  unhappily  caswi'proa^'nt  UiQuisfl\'  'iiutvUM 

ill  '  'tud  police  oooiis  uxcmplii^ing  iliv  dinrcouiffquciK  "waaioBtti 

follow  thsae  kinds  of  chaatiRament,  and  proving  tbot  th^y  ore  still  l«rgely  in  n 
Kuptnre    of    Oik    tympanum,    conotiR'Uoa   or  iiiBidioua  diaraw  of  tho  bniit 
resultod  fram  bojdiif^  the  cars,  and  iunnrablc  iigurics,  dL-(unmlicB»   aiui  Uiaodci 
from  sadden  blows  pvcn  puiiitivcly  to  children. 

Of  tho  utlier  artificial  penalties  made  us9  o£  in  nioml  oduoatlon  Vo  un>i.Ifi:i-<i 
Uio  natural  caiisoquences  of  law-hrmkin^,  two  tnoy  be  ntfom^  to  in  " 
n^robak^L     Thoso  are  tlie  dcpri^-atiaii  of  food,. so  that  the  i>«^'        ^ ' 
^t — a    most    pemioioufi    punielmunt,    saraly   produiitire    ol 
oareoratiou  in.  dark  rooms  or  ok^ctjs,  so  that  the  anguish,  of  auiMuvntunt  diua*  mf 
be  experiBMOfwl^-un  (-pen  woii^!  btQictioo,  not  unlikely  to  bring  oa  epilopfy  cr  i^ 
Vitus'  danc&    Whatever  their  bdhnrtonr  may  hu,  youn^  growing  cHldran 
hare  tlioir  mc'ab  rc^arly.  aud  ahouhl  not  W  half  miujdeped  by  frii^hiH  »  f>V 
Jane  Eyn*  was  when  Uint  up  in  Uie  rod  iiodroobi  ia  that  droary  twilight  afirf  ^ 
juuRtionatAj  inanrroetion.      Fasting  and  t«rror  nerer  droT*  out  nau^tinen,  uvi  ■ 
artilical  penalties  are  needful  muuU  milder  ones  aheuld  1  <       '         h      The  o*** 
and  etool  of  repentance  are  unobjectionable,  scolding  in  ii>  it  holnurj,ia^ 

thL<  withdrawal  of  little  ploaaarea,  dainties,  and  toys  may  prr>]>f  riy  I*  oiMts  ■* 
ompbauso,  in  a  variety  of  ways,  the  expediency  of  oti«diaig<e  and  snlf-canti 
ddor  uhilditm  auituUe   peualtiu*  may   without  dilficultv  bo  Uvx-iawU  m 
wiih  a  scheme  of  '  iididSf 

|ioutaani^  and  wiiu  .1  for 
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iD  a0H|  the  ftta  ihouid  be  oat  to  multiply  peooluc*,  bat  U>  resort  to  tbetu  oa  lit 
KpoHtbU* ;  ami.  indued,  wliou  judgment,  titctv  and  ffood  fDoltng  ara  angaged  in  the 
TnMtagnrocnt  oC  riitlilren,  putusbmeui  will  be  but  ttv)(t<nii  requirad 

A«  has  beea  before  indjcatwi^  paniahiiicat  or  *rti£eul  penalty  playv  but  •  < 
^pis  morml  educBtioiL,  vhirh  is  imbibed  from  innamorablo  aonnxaL     Oontaet 
^pfeU^  aaperiota,  equals,  and   m»Tilrit|<l  gentmlty,  in   tbu    iivBr<ofaaii^tiig 
kT  Hie,   ■«   conaUutUy   tluvusfli  imttaUou  uud   tUe  obecrvntiun  d  Um  uffuct^  of 
IfluieasuHir  tuid  conduct  of  diilVtrent  kinds,  ieaohiug  Ibo  child  what  to  do  ftnd 
a  do  in  iU  oucUl  rel&tioDH,  bow  to  ooacili&to  CkTOtir  uid  obtain  reward,  or  ai 
Ui^iprolwiUfv  .'^riNitblt:  roprijBtl&.      To  numei  of  mankind  Uiis  is  the  oal] 

dad^jf  uoni  ■  >  "■■•-.  tbut  ia  available^  tuv^  bjr  ittlioy  lenm  toBhope  tbulr 
^  vbero  culture  exiita,  the  sbortoomingt  of  tM«  moral  eduoalion  are  made  i^ 
od  ita  levKHu  ooncenirated  mod  cbunfiod  by  sulw>idiarr  moml  tmining.  The  parent* 
nd  teaoliera  have  not  only  to  regtUatc*  Ui«  airtitms  of  thi>ii-  children  and  pupiK 
ipproTc  and  tUiofiprovo  of  what  ih«y  do,  to  onforco  ob^dieno',  punctuality.  ai 
Lnithfalnou.  but  they  have  to  %i\e  express  moral  lessons,  hnving  no 
nlation  \o  actual  occUnwDocJ!^  bat  rejijrrii^  to  idMil  incidents  aud  Mtuatious  rhos 
I      '  -r.      And  fxprtws  mond  Imuions  of  tluft  kind  titny  bn 

•  lit  or  b*at:bur  Im>ing  LiL-fun>  his  luxiul  a  achtuuti  of 
ondinal  TtrUiw,  i  rtuuitice  of  rrcomniending  tbem,  and  of  pointing  ot 

Unt  Rdations  to  it,M>< .  -  !    xiial  weUnre,     Muofa  evil  ia  vrongiit  by  airant 

biowUdge';  and  a  ch'nr  ■  m  of  the  oooBoqucnoaR  of  oiTtain  kinds  of  conducV 

otlhe  •dvantAKc's  •  nd  tbu  dangers  of  vice,  may  aavc  nuuiy  a  buy  aiul 

^■B  lapeing  into  in 

^pCluldren  will  'always  math  rathrr  be  instructed  in  knowltnlge   than   loctarMl 

^■Tiftai^  and  thoee  moral  Iceaona   will    U^t    smk    into    their  minds  and    b* 

B^  iolnenttal    o\-or  thom   which   couii'  in    iiMepnnddc    union   a'ich   urw  and 

tBi)vaKtve  facta.     Thtt«  ph}'Biologiaal  toaolitnj;  may  l>o  mado  Mbaementto  leaaona  in 

tth»   self-regnrili&f:  and    ranny   of    the    Mocial    virtum — lesaona   whidi    oonwif 
t  weiTi    aoaou^ht.   and  iudiniiato    thotaaelrps    into  the  mind  when   it   is  cntj 
d  in   oUkt  muttf--r«u      An<l  i>thE!r  cluinnrl-s   beHidos   phyoiuloj^y  may  bo  used' 
Un  crjuvc>y«Qc«  of   moral   h-woos  iutu  tho  miud  in  this  way.     IViK,  rhymee^ 
^  Isogriqikit's  have  U«n   thus  nsed    from  tiiaa   immf>uorial,  and    will   ahrayt 
Amtbne  to  afford  fm^ilitius  for  the  fomuLlion   of   cliai-ucter  by  stamping  on 
wnd  Kt  a  plastic  iwriod  a)»idiiix  aiond  impr<'Miuu«  along  with  iittertwtiug 
^  lowe  of  romance  exiata  hi  all  t!hildri*it,  mid  in  aomi-  to  au  tutenae  degree ;  and'^ 
is  a  curioBs  manifostatinn  of   it  whicli  bna  not  l^mn  suBioiently  studied  and 
chofbim  puzidua  paninta  in  their  work  of  murul  education.    Thiiimay  bodewriliod 

'urdaing  •-"  '  I',  fuid  U^ttig  nrmiDtimet.^ 

<<'i;iij<ded  Oa  I  ■■'■  fLre  i-eidly  only  iiJiiianlia'] 

qtioua  like  tJioite  of  Uie  noTclist  Mra.  UaekeU  uuuie  a  careful  study  of  thid'; 
"Lcoonrd,"  Bbc  kijr  in  her  peorl^are  JVtJ<A, '* LconarO  (then  alnut  HTdj 
ftuiold)  Jiad  fur  «rruo  Ijinn  bhown  a  strange^  odd,  diareganl  fur  truth  ;  he  inv4>nt<xlj 
i^viBa  and  told  tbciu  with  so  grnvc  a  faoti  that  Hnlees  there  wna  aoms  it 
tbeir  inMHTvcuieiw  (such  as  desaribiag  a  eaw  with  a  bomct : 
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1.U7  believcil,  and  hU  RtatetaratB,  which  were  given  willi  Uh.*  fuU  Appamnot 
of  relating  IV  real  occorrenw,  hnd  once  or  twiou  led  (o  awkward  i-esult«.  All  t-lw 
threo  whose  hi^iLrU  wi-ru  [uiiieU  I'y  this  apimpt-nt  uueonnciousnMB  of  Uid  diil'crmw 
between  truth  luul  fulsehooil  wrre  uuaccoBtomed  to  children,  or  they  would  U^f 
raoogniscd  tliis  as  a  BtA|^  through  which  most  infants  who  have  Vwaly  tma^ttatMM 
'pus.^  jVnd  this  stage  u  Mometimm  much  innru  prolon^^c-d  und  diiuuct«riMd  tqr 
ranch  mof  wlahorntti  invt-utiou  than  it  wan  in  the  case  uf  Ijeonard,  At  an  «ai"]r 
period  of  his  childhood  Uortlcjr  Coloridgt'  coucoivod  tho  oxist«&cenf  a  itreamwhidi 
he  TUunpfl  "  Jagforce;'  in  ti  finld  A4Joining  the  houae  where  be  lived.  "ThelmMb 
o£  the  strcjim  thus  created,"  writ<w  hiu  brutluT.  "  noon  becaiuo  pip  '1  rTgwii,i 
realm — audastiic  vision  spread  in  evorwidt-ningcii'des  it  soon  o\'  ■    ■  ..>iitwifi, 

the  narrow  spot  in  whidi  it  was  originally  genoratMl,  and  Jugforoe,  di^piuceil  tuiilir 
the  less  forailior  name  of  Kquxril^  becamo  an  island  continent  with  iU  aUeudiM 
isl^s.  Taken  aa  a  whole  the  Ki^uxrian  world  preeentod  n.  compteto  analogna  to  tir 
worUl  of  fttct,  so  {ur  as  it  waa  known  to  Uurtby,  complete  in  oil  its  porta,  fttmUikf 
a  theatre  and  soeuo  of  action,  with  tij-amtttiM  penonm  and  suitable  madiiimytB 
which  day  after  day,  for  the  apaoo  of  long  years,  lie  wont  on  ovolring  Uie  conpUctlal 
drama  of  exintenoe.  When  at  lengtli  he  was  obliged  to  aooount  for  kin  knowMp 
of  connection  with  this  distant  land,  he  had  a  story,  borrowtd  from  the  *  AimlM 
Night -s/ uf  afptratbird  by  which  he  won  carried  to  and  fro.  Onco  I  ask(*d  htm  In* 
it  wax  that  his  absnnoo  ou  thewi  oecaaionA  waa  not  obscrvod,  liut  he  was  angry  uJ 
mortiKftd.  Hia  uMual  mnde  of  introducing  tho  Bnhj«*ct  waa  '  Derwent,  1  haw  W 
letters  or  {mpcj-s  from  Equxria.'  Nothiiii;  conld  excpod  the  aeriouBntwi  of  hij  luanii* 
and,  doubtlcaa.  of  hi«  fillings.  He  was,  I  am  sure,  utterly  unoonacioua  of  invwitian. 
A  certain  infirmity  of  will,  the  epccitic  evil  of  Ids  life,  had  alroadr  shown  H«if 
Hia  wmtiliility  was  intense,  and  he  had  not  wherewithal  to  contrd  it,  He  w«W 
not  open  n  letter  without  treuibling.  Ho  hail  p:iroTtyRm«  of  mgp."  It  ia  not  dttfrtt* 
to  ate  that  tills  romance  life  of  Hartley  Oolcrid^e  had  become  morbid — as  ind*« 
nnreatrained  castle-butlding  ia  apt  in  very  nenrous  children  lo  do.  lliat  was  ooitauJ.* 
not »  healthy  irtate  of  tlie  l^rain  tliut  nximed  in  Kni.  Joniieson  from  hertral^t^ 
her  fifteenth    year,  in  which    ahe   Uved,  as  she  declanyl,  a  donbln  i  -J'' 

outward,   liukin^  her  with  the  sensible  world,  (lie   other  inward,   i'  "i*^ 

imoginaiy  actions,  soenea,  and  adventures,  in  contemplating  which  ahe  waa  «&■» 
as  iniconsciouR  of  what  was  going  on  around  her  aa  if  she  had  been  v^ 
Conditions  of  this  kiiHJ  rcijuire  medical  treatment ;  but  the  phase  o(  I* 
manciug  and  fibbing  in  the  l>nlfc  of  children  is  ImVf,  irnn>)itling,  and  1J»7  *■* 
safely  diare^nrdetL  Nervous  children  witii  frrtile  imaginations,  worked  I** 
feverish  excitement,  continue  for  many  yeara  to  indnlse  in  this  kind  of  bnrf"' 
tljipling,  but  more  proaaic  children  ar<>  wraned  from  it  when  tli'  ■  "  .    <IC 

Toraanoe  literature,  and  discorer  liow  much  more  prolific  of  iniu^  ■*■ 

brains  a  good  Iwjnk  may  l»p.  Still  more  prosaic  children  m^ver  rnmnnc«  at  aU,  H^ 
lik£  Lucy,  in  '*The  Mill  on  the  Floss,"  are  uninterruptedly  prim  and  predae. 

£eeidcH  tlie  romance  period  of  infancy  there  must  be  mentioned,  in  c<imW<'* 
with  moral  evolution.  tJio  advent-nre  |ierio«J  of  Imyhood,  an  epoch  in  indifid^ 
development  corresponding  with  the  epoch  of  chirahy  in  the  hiatorr  of  th#  »* 
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*ho  epoch  (liffere  greatly  in  duration  in  different  indiriduab,  and  its  subneqnenfe 

B0bcU    oa    mind    and    characttT    aro  in   boiho  meanuru  dctemiinL'd  by  tho    kind 

vrf     litprary    nonrishment   supplied    daring    ita    continuance.      Sir    Wulttr   Sootfc 

L  ttHribiitod  his  pursuits  ftiid  tiistra  tu  a  considerable  ilcgrijo  to  tho  old  Boi-dcT  songs 

P^M)  ttdm  -wliich  he  learnt  in  his  grondtnother's  house  when  at  this  itagc  of   life, 

**fcU  Bums  undoubtedly  owed  to  the  recitals  of  Jenny  "Wilson  ill  Iub  boyhood  inucU 

(rf  the  tiiaterial  that  bo  has  woven  into  "Tamo'  Hlianter"  and  the  *' Address  to 

the  Deif      Few  l>oy8  eaa  hope  to  make  mtch   use  of  the  itmteniilti  whicli  tlicy 

acqaire  during  their  wanderings  in  quest  of  adventurn,  hut  most  boys  may  receive 

A  bToambtc  bias  from  tliis  material  if  it  be  of  the  right  sort,  so  that  th(?y  may  long' 

afterwards  be  unconsciously  swayed  by  the  ex;iiiiplu  of  the  heroes  whom  they  then 

iMmt  to  admire.     It  is  of  oonacquenve,  ihervfuiv,  to  placu  in  bu^-s'  hands  books  of 

a  he&lthy  tone  and  wholesome  flft^-oar,  which  shiOI  not  stint  of  the  wondei-ful  and 

rooomtic,  bat  which  Hhall  neither  convey  janndiped  views  of  life  nor  bow  the  seeds  of 

^BiDanlisation.     Fortunately,  there  is  now  a  copious  supply  of  periodical  litei-ature 

nitt*blo  for  boys  of  a  tboroughly  sound  natui'e,  while  nevcr-fiuliu^  fouutaiiui  of  puit^ 

nfretdiing  morality  are  accessible  to  all  in  tho  WavftHey  Novels.     That  boy  niust 

^strangely  oonstitated  who  does  not  derive  pleasure  and  edificntion  from  these  books. 

After    literature,  the    theatre    may    bu    adverted    ti)   as    a    jtosaible    school    of 

■MftUty  for  the  youn^',   who  are  always  powei-fidly  affected  by   dramatiu  repi-e- 

•ontafiioa.    Readots  of  Wilhelm  Meist^rwilt  rcmeiuber  how  the  puppet  show  and  the 

Atttn  not  only  gave  Wilhelm  tumult*  of  enjoyments,  but  contributed  largely  to  his 

BttUectual  growth  and  to  the  formation  of  his  chaructiT ;  and  (hose  who  have  watched 

yWBff  children  at  tho  |>antomime  will  realise  how  eagerly  wid  earnestly  tliey  enter 

HHovhat  is  represented,  and  how  powerfully  they  might  be  taught  from  the  sta^. 

^  cfaildren's  tlieotre,   "  Punch  "   and  the  pantomime,   can  scarcely  he   defended 

M  cihtcally  correct^  and  the  Fr<>nch  adaptatious  with   which  adults  are  regaled 

"I*  oot  calculated   to  win  couverta    to   tlie   K«ntler    life,  and  are  not  tit  to  be 

**  by  unsullied   children.      But  tho  time  may  coino  when  tlio  theatre  will  be 

""^^uaed  na  an  instrument    of  mora)   education,   and   may  be   conducted   so  as 

*'«Wm  and  refine,   and  meanwhile  children  may  with  advantage  be  occasionally 

l***wtt«d    to    witnPM    one    of     Khokespeare's    plays.      The    theatre    is     of    course 

'"'tteiting  recreation,  so  that  its  effects  should  be  closely  watched. 

An  and  music  in  their  relation  to  moral  training  can  be  but  named.     That 

*yluiT«  always  an  elevating  and  sublimating  influence  on  human  nature  will  not 

*  pfakMtd,   and  that  this  influence  nmy  Ik-   inestimably  heightened   by  blending 

***i  with   its   earliest   a-ssociations   no  psychologist   at   least  will  deny.     Whrro 

•W  it  physical  squalor  there  is  generally  n  moral  sinm  ;    and  the  man  who  has 

•W  nnsie  in  his  soul  is  not  the   best   nf  cititens.     To   surround    children  with 

''••inifiil  and  worthy  objects,  and  to  fill  their  ears  with  sweet  snnnda,  is  to  confer 

*  them    infinite  jKiasibilities    of    complex    memories,    aostbetio    sensntiona,   and 

iot^llectna]  emotions,   which  may  well  help  to  keep  them  from  baseness,  beside* 

■pothing  and   stutaining  them  in  hours  of  heartuehe  ami  anxiety.     Tt  has  bi»en 

otwwved  in  soma  large  workhouse  schools  that  the  boys  whn  have  been  members  of 

the  drum^ind-fifc  bonds  have  done  well  when  sent  out  into  the  world,  in  much 
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lorgor  proportion  tban  tlie  boyi  who   hare  had  no  tnTisica]  truiniiiK' 
uhil>ln>ii  to  tiraw  piitH  huppuKiSH  aud  kiiuwlud^*  iutu  tlictr  cairwpi '' 
fiometiinea  to  save  tlu.'tu   fcom   foiiIuriSH  nnd  BiiiisUjr  pi'Dcoodiiii;:: . 
them  to  pareuo  art  in  aft«r>life  if  they  have  Uia  gift. 

Special  cxBrciseH  nud  diacipliues,  designed  to  form  thp  inor&l  (li.ii  .' 
jfreat  extent  passed  out  of  wm  sinco  thu  CQiurcli  lottt  its  intiucurr  n. 
tlteivare  one  or  two  of  these  which  metit  a  won!  of  notice,  Ii''<-.>m 

ntJIitr  wf*n  when  viewed  from  a  phy«ialogicai  point  of  Tievr.  .: 

from  time  to  time,  jadiciousl^r  conducted  t4>4id»  to  confur  Htoadineu  of  pmpi 
traDqnillity  'of  miud.  Ghostly  wrestlinga,  scirprobiui(»,  and  tortui'In^  uv  ^^f 
course  umply  demoraltBing,  and  are  to  be  timdy  disroutitcnonced ;  hut  iwys  nut 
^\s  exaefT^xx^  from  childhood  can  bA  nooe  thb  Tora*  in  these  reirtJflBB  dayi  lor 
oocasionally  communing  with  their  heartH  in  their  own  cliamb^ira  and  beii^  ittS. 
Pythagoras  and  Cat/>  advigixl  tliat  i^xpi  doinga  of  each  day  should  bo  nniavai 
at  nightfall,  and  a  diary  containing  litilc  jottings  uf  t-nch  day's  oxcundon  iittoll* 
vorkl  has  manifoot  odvaiitaj^  The  nightly  rccollfK^tiou  of  daily  deoda,  dison^tfa) 
from  tba  boat  of  pasftion  and  distractions  of  (he  momentv  holps  towwdk  ibf 
i^preoiation  of  their  raal  diaraoter,  and  the  suhondiiiatiou  of  oguttsni.  Awl 
process  has  also  int^'llL-ctual  advantages,  for  it  aids  in  llxing  the  various  idoss 
have  passed  through  iIhj  niind,  and  in  giving  pnictical  cnmuiand  over  thcio.  T* 
Imnking-houso  that  coneludod  its  hnsin'^BB  whon  it  c]o«>d  its  front  door  each  alar 
noon,  that  did  no  haliuioing  and  book-wt)rk  aft«r  ita  cnstoman  hnd  ooaaed  tottml 
at  its  countorv,  would  speodily  go  to  ruin.  And  ho  the  mind  that  ainlts  aita 
idleness  whenever  It  u  withdrawn  from  tlio  biukle  of  life,  w]i«uover  it  is  i>m 
in  company,  and  teeing,  hearing,  that  takes  no  stock  of  ita  posaeasioiM  aind  ^ 
not  arrange  ita  transactions,  nnw  some  risk  of  iiisoU'eiicr.  Bt^nianun  Fraakto. 
when  he  formed  "  the  bold  and  diffiotdt  plan  vf  arriving  at  moral  ]iai{«ctiuii)'' 
put  hiiusclf  t)iroiigh  a  rrgulor  and  complete  couriio  of  uU  tli*'  virtnn  in  ttttKA 
wneks,  and  found  much  benetit  from  keeping  tablftte  on  which  h«  recotd^  U* 
{irogress  in  oach.  Without  roconunonding  any  ingeakntsly  laboured  ploa  o^ 
this  kind  to  youths  and  maidens,  it  may  still  be  tulvisnhle  to  show  il«v 
how  reflection  and  s^-lf-exaniinution  may  assist  to  make  th«nn  what  all  asnl 
education  aims  at  making  tbem^- reasonably  sel^gnTemed  l>ciugs. 

Volitional  exercises  or  gyiunasiies  may  also,  like  self-oxamiuatton,  be  codt 
ducire  to  true  mnrai  caltureu  The  training  of  the  will  in  ita  muscular  flfhtfi^ 
is  nut  without  an  oflV.-ct  on  its  operations  in  tho  oionil  iilphfre,  aud  ixa  traiuing  ti* 
triviiil  luAttoi's  undoubt.e<lly  strengthens  it  for  notion  on  mooiuntous  onatitni*- 
To  spring  out  of  bed  reaolntely  at  the  appointed  moment,  to  blMtwn  ao"' 
and  again  from  some  kwful  e^joymentt  to  persevere  firmly  in  Mlna-  UiMMlrfi^ 
task,  to  observe  faitlifully  the  small  cottrt<«tG4  of  sookl  intarocfma  a<ii  lfc» 
anstnms  of  n>Hnoment,  ia  really  to  g>iin  the  mastery  over  sall^  and  to  •xunvd  tlw^ 
authority  of  the  wilL  Wliile  fasting  by  tho  young  is  not  to  be  munUnyuunC 
self-denial  may  be  commended  as  salutar)'  and  conda^ive  to  moral  hinotglitr 
rhid)  is  promote<l  slw  by  the  sports  and  usages  in  which  OMcage,  pmcTiiaiu^ 

generosity  are 
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plaof>  in  which  t>)  analyse  thn  infliienoe  exerted  bj  the  teaching  of 

;  but  ii  is  imposaible  altogi-tlior  to  ignore  &  force  whiclt,  altlioogli 

th«  laat  to  appear  in  hatann  evoluiion,  htis  done  more  tJuia  all  otbei-s  to  ennoble 

imnan  nature.    In  tlic  duo  porfonuuuL-o  of  liis  dutieCr  pereODui  and  BOcial,  in  tho 

e-long  ^tmggle  between  truth  and  en-or,  fultilmont  and  uon-fnlfiliBont  of  the  lav, 

nooda  every  aid  that  is  avaiUbli;,  and  t>o  dojirive  litm  oi  bia  rBligiouH  foeUngs 

bopee  would  be  really  1o  shear  him  uf  liis  BU-engtli  and  leave  him  bewildored. 

it  may  well  bo  q^neationed  whether  theae  fuuliiigv  and  ho)io8  cnn  over  bocomo 

and  gniding  principles  of  action  if  they  are  not  implanted  and  fostered 

f\y  youth.     These  hopfrs  aud  foedings  mnitt  grow  for  years  together  before  Uiey 

llji  a  hi>;li  pitch  of  iat«n»ity  ;  and  the  worship  of  the  ideal  mtist  Lre  begun 

if  it  ia  habitutUly  ut  iii&utince  conduct,  fur  the  cuutompUitiou  of  ihc  iduul 

MTpanda  the  fiiottltiee  by  which  the  ideal  is  coguiacd.     Book>worm6  and  pent^p 

thrallen  in  t^Twns,  wlia  rarely  look  further  than  ncroM  the  streot,  see  notliiDg  iu  the 

diatanoe  where  the  eye  of  tJie  sailor  or  the  tUoller  on  the  proirio  can  disceru  a 

vamiy  of  objecta;  and  uu  npiritaol  short-sightedness  comos  of  exchialve  attealtuu  to 

nutctrial  ottjects,  and  tliis  sjtintiul  sliori^iKliteduesti,  like  ocular  short-sighteduestt,  is 

flipeeialty  apt  to  be  inducod  dunng  the  plasticity  of  youtli.     There  is  in  religion  a 

powerful  emotional  elcmout  which  can,  doubtless,  be  beet  culttvatod  in  tJie  home 

luul  ill  the  plaue  of  worsliip  ;  but  there  is  an  intellectual  element  too,  and  the  dan^fflr 

iitluLt  tlie  divorce  of  religious  from  otiier  kindu  of  instrucLion  will  gi-iulually  lead 

to  the  neglect  and  df-gradation  of  the  former,  and  so  to  the  sacrifice  of  tJie  |iOwer 

tlttt  "makes  for  righteousness,"  and   to  which  wo  owe  all  that  is  beat  in  our 

avilisBtioD.     Il  is  impoiuible  to  undo  whnt  has  been  done — to  break  up  the  human 

M  ncial  organisms  and  commence  thtir  construction  afrt^ah ;   and  the  attempt^ 

otiier  violently  or  surreptitiously,  to  abstract  from  them  an  ek-ment  that  enterH  into 

woonstitiitionof  their  every  tissue  can  only  end  hi  disintegration  and  docay. 

Id  employing  aud  directing  the  various  agencies  of  moral  culture  that  are  at 

fHORomd,  judgment  must  be  used  in  biinging  them  into  operation  at  the  proper 

'"■a     Favourable  ojiportunities  of    forming    character   must   not   be   Iost»   but 

P'^'Mtape  ondcaTOUi-s  after  on  imjiossible  perfection  must  be  avoided  ;  for  tliere  in 

*«4  a  thing   an   moral    precocity,    and   moral,   like   intpllectual    pivcocity,    may 

"*>  manifestation  of  diaoaae,  or  may  eventuate  in  weakness.     Little  saints,  like 

''^Ic  prodigies,  often  die  of  acute  hydrocephalus,  and  what  is  called  "  early  piety  " 

^^  Rtely  eJtds  in   late  imbocdUty.     Parents  should  remember  that  children  are 

"^little  nineteenth-century  men  and  wompn,  but  diaaioud  editions  of  very  remote 

'"ttitors,  full  of  savage  wliims  aud  impulses,  and  sa^'age  rudiments  of  virtue.    They 

*obM  not.  therefore,  be  disheartened  by  iuvctcratcly  mischievous  ppoponsitics,  nor 

^'ftiby  serious  delinquencies  now  aad  then,  which  growth  ond  good  nmrn^emont 

•ill  correct ;   nor  should  they   try  to  put  a  ma&k  of    proprirty  on  the  wanton 

^urca  of  youthful  animaltHm.     Let  them  attend  to  the  weightier  matters  of  tho 

**•    and   leave    the    mint   aud    anise    and    cummiu    alone.      Only  when   gravo 

offmcDs  succeed  each  other  with  grt\nt  frequency,  and  aro  not  amenable  to  the 

<Winary  methods  of  correction,   should  their  apprehensions  be  excited,  and  then 

tl«y  fthuuld  at  once  consult  their  medical   man,  for   there  is  such  a  tiling   M 
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moral  insanity  dependent  on  a  disordered  state  of^  the  nervous  system.     It  is  all 
veiy  well  to  langh  at  kleptomania,  but  when  a  previously  well-conducted  school-boy, 
under  severe  educational  pressure,  suddenly  takes  to  stealing  all  kinds  of  useless 
articles,  and  goes  on  stealing  after  exposure  and  punishment,  and  while  at  the  same 
time  he  exhibits  convulsive  movements  of  the  eyeballs  known  as  nyst^mus,  thew 
movemmts  and  the  stealing  both  ceasing  at  the  same  time  under  medical  tx«atmeotr 
it  would  be  preposterous  to  doubt  that  the  propensity  to  theft  is  a  symptom  of  a 
morbid  state.     When,  therefore,  an  abiiipt  change  of  character  is  noticed  in  any^ 
child,  or  when  precocious  and  singular  depravity  displays  itself,  medical  aid  shoolc^ 
be  invoked     Moral  insanity  most  frequently  occurs  at  the  age  of  puberty — in  tb^ 
female,  in  connexion  with  hysteria ;  and  then  we  have  fasting  girls  and  ecstatie^^ 
and  the  simulation  of  disease ;   but  moral  imbecility,  as  it  is  called,  is  generatt.^ 
recognised  at  a  much  earlier  age.     Don  Carlos,  who  appears  to  have  been  a  mor^aj 
imbecile,  was  remarkable  for  falsehood,  ferocity,  and  cruelty,  when  a  mere  child. 
His  delight  was  to  cut  the  throats  of  hares  and  other  animals,  and  gloat  oAer  their 
dying  struggles.     He  frequently  roasted  them  alive.     He  once  received  the  present 
of  a  very  lai^a  snake  from  some  person  who  seemed  to  know  how  to  please  thii  vHe 
young  prince.     After  a  time,  however,  the  favourite  reptile  bit  its  master's  fingm^ 
whereupon  he  retaliated  by  biting  off  its  head.     He  was  prematurely  and  gronly 
licentious.     In  such  a  case,  even  medical  assistance   is  not  likely  to  be  of  nmck 
avail ;   but  it  will   be  more  efficacious  than  mere  moral  discipline,  and  will,  it 
leasts  conduct  to  a  just  appreciation  of  the  monstrosity. 
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AmtUnt  Siir(F«m  Md  D*m«mttnicT  iff  AmatmnTf,  Ckarimg  Crom  fiiMpttoI. 

-Husclw — Blood  Sopplj  of  MiucIm — Retpiration — MoKoUr  Bolongingi — Effeoti  of 
on  MaMl«» — Iiunffiaieat  Exercise— Orer^xertion — Qirl'aWork  vdA  BzaroM — IVftining: 
en  and  ite  D«e — Walking— Bunnitig — Jumping— Dancing— Biding— Sifting — Bowing — 
Football — Vint  Aid  to  the  Injured — Swimming — lAwn  Tennii — Baoqoeti — Bi(7oling 
rcling — Other  Guatm — GjmnMtica — Calisthenlce. 

test  times  of  the  human  race,  when  manual  labotir  was  the  only  means  of 
— when  the  man  tilled  the  ground,  and  the  woman  tended  her  children 
in  agricultural  labour,  to  prompt  people  to  take  exercise  meant  only 
them  to  do  t^eir  daily  work.  In  later  times,  however,  and  especially 
-Id  of  to-day  as  we  know  it,  the  multiplication  of  industries  has  placed 
ses  in  such  a  position,  Uiat  exercise  is  something  independmt  of, 
be  added  on  to,  their  daily  employment.  The  moneyed  class  and  the 
of  labour ;  the  clerk  at  his  desk  and  the  merchant  at  his  oounter ;  the 
B  crooked  position  and  the  milliner  at  her  seam ;  the  printer  setting  up 
morning  till  night ;  the  workers,  or  rather  watchers,  at  manufactories 

the  length  and  breadth  of  the  land,  have  one  and  all  forgotten  that  their 
emities  are  meant  to  carry  them  about  to  get  their  requirements,  and 
hands  are  oigans  wherewith  they  are  to  feed  themselves.  They  have  for- 
ough  continued  neglect  on  the  part  of  their  predecessors,  that  tilling  the 
following  the  chase  was  once  the  only  employment  vouchsafed  to  man, 
■  BTj  departure  from  it  to  a  less  natural  employment  may  be  an  intellec- 
ce,  but  a  muscular  retrocession — a  social  gain,  but  a  physical  decline. 
I  the  case,  it  is   eWdent  that  a  great  change   either   in  the   physique, 

means  of  obtaining  exercise  so  as  to  maintain  that  physique,  must 
n  place  ;  and  when  we  come  to  look  into  it,  we  shall  find  that 
i  the  employments  of  the  present  day  carry  with  them  a  sufficiency  of 

isequence  of  too  closely  following  the  mercantile  r^nie  of  to-day,  with  its 
indings  and  cooped-up  belongings,  would  be  that  in  time  physical  ruin 
upon  that  individual,  family,  nation,  or  race  which,  by  the  systematic  dis- 
ommon-sense  teaching  and  neglect  of  out-of-door  exercise,  would  propagate 
I  leave  a  puny,  feeble  race  behind  it — a  race  of  people  feeble  both  in  mind 
How  many  accounts  in  sacred  and  secular  histoiy  do  we  not  meet  with  of 
ding  race ;  of  the  strong  driving  out  the  weak  ;  of  the  nation  of  braggart 
imbing  to  the  hardy  children  of  a  less  favoured  land?  Do  not  these  al! 
0  consider  our  own  position,  and  to  see  what  are  our  means  of  supply- 
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ing   nature's  calls  for  her   original   habiliments — what  are   the   means  bj  This 
we  are  counteracting  the  ill  effects  of  the  ai'tificial  lives  we  lead,  and  preventiDg  (r- « 
nation  foiling  into  decay?     No  more  interesting  subject  can  be  imagined,  since       I 
affects  each  one  of  us  individually,  and  causes  us  to  look  around  on  our  neighboiLr^ 
and  ask,  "  What  am  I  doing  to  maintain  this  body  of  mine  in  the  state  for  which,  ft 
was  intended  by  nature  1"     In  ancient  days  there  was  not  the  same  disr^ian]   ot 
health  as  now,  and  yet  the  consequences  of  breaking  health  laws  have  been  set  down 
very  clearly  by  Moses.     But  the  days  of  the  Patriarchs  have  gone  by,  and  we 
are  living  in   crowded,    smoky   cities,    where   the   laws  of  healtli   ai'e  but  little 
considered,   and    where   we  find    portions  of    our    race   sinking    into   we&knea, 
phyadoal  decline,  and  guilt,  and  by  and  by  disappearing  to  give  place  to  others 
whose  forefathers  have  not  transgressed,  and  whose  children  will  flourish  even  totbe 
third  and  fourth  generations.     The  truth  that  Uie  future  state  of  generaticEii 
coming  after  us  is  directly  affected  by  what  we  eat  and  what  we  drink,  and  liov  we 
obey  nature's  laws,  has  never  been  fully  brought  home  to   us.     Are   we  then  i 
d^;enerate  race,  or,  what  is  more  important,  are  we  ourselves  leading  lives  likely  to 
improve  or  to  render  weaker  the  race  that  will  succeed  us  1    That  we  ourselves  are  not 
as  a  nation  a  d^enerate  race  scarcely  affects  the  object  of  this  article ;  but  tbit  n 
are  not  is  to  be  gathered  from  many  soui'ces :  an  ordinary  sized  man  can  with  difficulty 
get  into  an  old  suit  of  armour ;  a  man  of,  say,  six  feet  or  thereabouts,  and  pio- 
portionately  built,  can  only  here  and  there  find  a  suit  that  will  fit  him,  even  in  dot 
emporium   of  ancient  armour,  Spain ;  the  English  Channel  was  never  crossed  \ij 
a  swimmer  until  the  year  1875 ;   until  the  year  1877  no  human  being  had  been 
known  to  leap  from  the  ground,  without  artificial  aid,  six  feet  two  inches ;  vn^ 
of  late  years  no  man  had  walked  500  miles  in  a  week ;  and  a  mile  is  now  nm  in 
four  minutes  and  a  few  seconds. 

These  and  many  otiier  instances  could  be  citod  to  prove  that  the  present  race  in 
this  country  have  performed  feats  that  were  physically  impossible  to  ^ 
predecessors  j  and,  so  far  as  these  facts  are  concerned,  prove  that  there  are  araMig<t 
OS  individuals  not  only  equal  to,  but  superior,  in  physique  to  any  in  the  generatiow 
who  have  gone  before  us.  What  then  are  we  doing  to  maintain  this  high  ria^ 
of  physique,  is  the  question  that  immediately  concerns  us.  The  daily  employmentof 
many  people  entails  no  exercise,  and  the  hours  they  have  to  spend  at  it  prevent  BOf 
out-of-door  recreation.  It  is  sad  to  think  that  honest  labour  often  brings  with  \\ 
now-a-dajra,  illness  and  misery;  that  the  state  of  modem  society  necesatat* 
incessant  work  by  the  many,  so  that  every  stitch,  and  every  hammer  stroke, 
is  only  an  advance  towards  the  time  when  the  work  will  have  to  be  surely  stoppw 
on  account  of  ill-health :  ill-health  caused  by  a  state  of  society  which  compels  so 
wide  a  departure  from  what  man  was  originally  intended  for.  To  counteract  the  e"' 
effects  of  this  artificial  life  we  have  at  the  present  day  out-of-door  sports  of  all  kiM*' 
calculated  to  attract  and  benefit  the  young  especially.  It  is  to  the  consideratiisi  ** 
those  we  would  now  turn,  and  try  to  understand  the  right  and  the  wrong,  and  tW 
good  and  the  bad  effects  of  tliis  combination  of  Tvork  and  artificial  exercise.  Beft** 
proceeding,  however,  to  the  details  of  those,  we  must  think  first  what  we  fti" 
going  to  exercise,  and  what  is  the  nature  of  the  tissues  and  organs  we  call  in^*' 
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Iflgudiag  tho  bonos  and  jniata  as  ]nsMTe  orgsna  in  mot.ioa,  th«  l]i7«e  uhtef 
sooemed  iti  luotiun  utd  iixarda»  utp  Utu  nianoloK,  the  hfart-,  nml  thr  longL 
riMare  tho  iiiii)Htltii(e  cvaae  of  moUun  ;  tut  tlie  ti(--uri  and  Kuigs  iLrt>  nffiiotvd 
^■ftd  their  increAfii'<d  acii\-ity  is  neoemarj  for  the  perfnmwDco  of  tiio  moft- 
^Kl  In  ganeiml  teniiK,  tvvy  one  knows  that  tho  muscles  by  their  con- 
^pi»  BwtiiMi ;  thkt  ths  boATt  in  tho  prt^peller  of  tluf  blood  through  tho 
cwpilhuiMi,  and  vriiis  of  the  Ixxly  ;  lutd  UmI  tho  longs  tako  in  air  for  thu 
p£  mbnituiii;  Uie  oxygen  cmitoiiied  therein  to  lite  blood,  and  tllow  ill  thi* 
hrfa(mia  ftcid  gac  Thfitft  facts  mast,  bowereri  be  eouidercd  &  liulft  inoiiu 
1  fint  let  OS  dixcoKS 

Mi'5CLEa. 

It,  when  fint  told,  tn  rotdiAo  thi»  fjirt  thnt  rons-'         '  t',  ^h  an-  '.ho 
Moat  people  Imvo  (lio  idos  that  tlic  twi  nrr  toUl  :  tbn  Qfrnh 

.g  undoratood  to  I*  n  t**nder,  juicy,  odJM^  tissiu' ;  lii.  i  hanl 

aonstitoting  totigb  mtmt,  and  nndmtmblo  as  fonrl.  N':  !_,_,  ...nn,  oon- 
he  diffentttoe  bntwwn  fl^wh  and  muAcIa  I  Thn  difference  will  bo  found  to 
u  the  xadjoal  basih.  ■■  i  '  '  '  .tl,  caikia  iiinfi<^-ul»r,  1  '  '  '  Mn-^oncc  or 
3f  £at»  azid  the  ogr  '  \Vlum  on  aiuiual  U  n  f.t.ill,  tfio 

■«flnain  aott  and  rrlantf  I  front 
BxMeisc  ;  and  when  in  aHcii- 
gcfal'Ol  ff>rding  and  fatUMiing 
^B«!  sapplicd  to  il-,  fat  U-- 
^■t«)d  in  and  arounrl  the 
^BM^n^hovflv-nr,  an  aninutl 
Voerin  stiurch  of  food  o^'-r 
to  pull  a  pluusjh,  iiK-,, 
le  hanl,  and  only 
ititjr  of  tut  permratra 
b«tanc«.  Tbo  a^n  of  an 
rill  abo  ad^t  tli<-  clinrMrt/T 
»  dikU^u  allonU 
ut  old  fowl  umy 
rionm  it 
a  yoang  aul 
[amftial  arc  calhsl  lIcNh, 
old  Miinul  ui lutein, 
of  moat  luid  tfx* 
toDy.  It  will  t«'  finnd 
not  of  a  hnntngc»- 
naas  like  a  jftlly,  but  of 
of    red     timiu,    witumtw] 

Aod  at  ihv   sAiuv   tinw   honnd   togpthrr   by  a  tine  connecting  tissue, 

faconrding   lu    H  oontainfl  muplt  or  Httlo  ft»t.      This  is  spnkeji 

or  conneefin  tiAsrnr,  or  /tucvt.    Tho  areas  of  red  tisme  are 
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kit,*  CroM  SwtJan  ot  on* 
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..  MhmJa  0«lb.  i.*.. 
flkrooBi  &Liiin«nW,  in 
«  cIaM  of  rMl.  vltli 
tlinr  luiif  AJtna  lon(cU)> 
wtM) ;  a.  TlM)  aunn 
cwlU  in  It  HMl/iot  oi>n> 
inwcion,  trlih  tJuitf 
l/Muc  KIM  rroMWlM 
to  tbe  uuMle. 


£e|)anita  fmue^et ;  ftnd  in  Uie  human  body  euch  o£  these  u  dtssignatud  by  a  se: 

uaine,  and  Uifir  {unclion  ami  nctiou  buve  boeii  caruf tiUy  studiuil.     Take  au  mdi>'idi 

niuficlu  luid  exumiiie  it.     Around  it  Ua  slit.>atliof  oo)iht'ocivi>  tiimiia    From  Uji;  st; 

proceaaes  find,  their  way  into  the  muscle  stibatance,  dividing  it  up  into  buodjes  (/rwi-. 

euti).     A  microMDO[>ic  exaiuinJition  of  a  buudlo  {^faacxeuhut^  would  khow  thuL  it  coosiJii^ 

of  threads  o£  djuiut*  i-ulled  fibres,  and  tliat  a  £bro  ia  iisdf  compoaod  of  still  fiar^ 
A  Ihivads,  cidled  ^fihriiln:,  or  smaller  fibres.     Fibrillte  ure  dm^ 

I  ■  ■'■  I  selves  coiii|>osL'd  of   uliiniaut  cells  (/nvMii  or  «ar«(tx#  tdewen.^ 

1 1 1 1 1  linked  toguther  end  to  end  to  form  a  chain.     Buwdent  ia  Ih^ 

1 1 1 1 1  niu»culitr  L'lcmi^nU  is  Uie  pmpvny  of  eoHiraetioti,  and  it  u  Uip 

■  ■  ■  ■  ■  pi-o|mrty  tlint  renders  muscle  Die  all  iiLportaiit  foctdr  in  tnolui 

1 1,1 1 1  Evoi-y  one  i»  famili/ir  with  muscoliir  controtrtion  ;  to  illuitntt  Ji. 

lot  tlie  reader  place  the  r^ht  luuid  over  the  front  uf  tlw  Wi 
anu  midway  between  the  shouldei- and  iha  elbow;  now  flex  Ou 
olbow — {.a.,  biing  the  fore-ann  up  to  the  anu.  IMiihrt  tbii  ■ 
taking  place,  a  hard  swelling  rises  up  beneaib  tlio  right  hiAiL 
which  most  people  know  to  be  a  muscle  called  the  bicefo.  Th> 
cause  of  its  swelling  up  is  that  the  muscular  olcioeuts  hsv*  R- 
urrauged  themselves  »o  that  the  uusule  becoiuus  a.  hard  iMil,sW 
the  ellwt  proiJuced  by  its  swelling;  up  is  the  niotiun  of  th«  iiv^ 
arm,  Wfre  one  to  sec  the  actual  elements  of  Uio  muscli,  a 
would  be  found  that  they  change  their  shape  during  contnctioa 
The  muscles  in  the  link  ore  thick  and  fleahy  in  the  middle  of  Ov  i  , 'lOl 

M  the  spot  wliLTc  Un-y  cmss  juiutfi  tlitry  fumi,  fur  the  most  port,  hurii.  '  ■  ■f' 

luinds  called   tenddtm.      These   go   i»opuIai'ly   by  the 

luune  of  "  leaders ;  "  and  at  the  wrist,  where  we  hnar 

of  leaders  Iwing  so  frequently  stnuned,  we  can  feel 

numbers  of  hard  corils,  front  and  ^iSK-k,  |>asHiiii;  from 

the  fore-ann  to  the  liand.     i)x\  following  any  ono  of 

these  up  the  fore-arm^  it  will  ba  found   to  be  ooa* 

nectcd  with  a  musclci ;  and  ou  tracing  it  down  to  the 

luuul,  the  tendon  will  be  foun<I  lo  go  to  the  Wmes  of 

the  flugors.     So  thi-ouj^hout  the  body  it  will  be  found 

much  tlie  some,  that  musckvs  uro  connected  t^i  btiuoti 

by  tondons.     The  most  dxed  point  from   which  a 

muscle  nets  is  called  its  oriffin  ;  oiid  the  sttAchment 

at  which  llie  niotion  takes  place  is  callttl  its  imtertioH, 

These  various  points  will  be  more  readUy  understood 

by  roferancG   to  the   aocomponytog  diagmm  of   the 

bicqw  muscle  of  tlie  arm. 

The  mechanical  arrao^mcnt  by  wluch  muscles  act 

is  that  of  ft  itn-er.      The  altei^ation  in  shape,  onder- 

gouc  by  tt  musdo  in  action,  is  so  o&sentioUy  a  vital 

pheuotii.inou,  iJiat  chanKi;  and  dway  must  obviouRly  take  place  ax  a  ooiMni«** 

A  mu3<'le  from  proluugc<I  action  would  got  worn  out  and  exhausted,  wete  it  ttoOb'' 


a  UcOMna.  or  Jkttm  Bm»<  *-  % 

tH)B»,  Uw  -rtAw^-  to  •••*]* 
|iM<«pf  ROW,  I*  «a  \hm  uvW** 


TBE   BLOOD    SUPPLY   OP   MUSCLES.  MX 

red  power  is  conveyed  to  it  by  tlu>  blood.     It  ia  to  the  supply  of  blood  to  a 
WD  must  now  turn  omx  utteutiou. 


The  Blood  Bupplt  of  Mc8Cle& 

To  fully  undendand  thiK,  let  me  bng  of  tlie  iieader  to  bear  with  nie  whilst  the 
of  the  oirculutioa  arc  aketdwd  iu  outline.  Tlio  chief  propeller  of  the 
oitmlation  already  referred  to  ia  tbe  heart ;  and  as  most  people  aliCBdy  know 
^km  main  fiicbt  oomiootod  with  the  circulation,  it  will  be  necatsary  only  to 
Hpnt  out  thti  lY^lktionn  it  beam  to  the  subject  in  hand.  The  sitnntion  of  the 
heart  la  known  to  bo  behind  the  breast-boiio  (stemuui)  and  between  the  lutigK. 
Tbe  heart  on  exomimittiiii  is  fuiuid  tA  be  a  muitcle.  but  dillering  from  tbe  muscles 
olrvaiiy  examined,  iuaainuch.  as  it  is  hollow.  The  cavitiefl  in  it  are  four  In 
oumber,  and  the  wniln  being  oontractilo  like  other  muscular  strncttires  contract 
npOB  the  contained  blood,  and  send  it  into  the  vessels.  Vatvf^s  ore  placed  Nt  tJte 
Tvioas  ■fwrtures,  ao  au  to  detenuiue  the  conrsa  of  the  blood,  and  prevent  it  going 
back  the  way  It  cama 

To  understand  the  oourse  o£  the  blood,  look  at  the  back  of  your  hand  .aid 
7W  vtU  aee  blue  veGselB  {vetn»)  inunedi&tely  beneath  the  skin.  You  inny  be 
lUe  to  follow  one  of  these  up  the  fore-arm  to  the  elbow,  where  in  front  two 
laqpi  veijiH  ore  fouoiL  Grasp  now  the  arm  above  the  elbow,  and  yon  will  find 
that  the  veins  stand  out  more  prominently.  What  docs  this  teach  you  \  It 
kanhfii  you  that  the  blood  in  thn  reini  is  passing  froin  tbe  fingrrH  up  the  umi 
towards  the  root  of  the  neck,  and  so  on  to  tbe  heart.  In  the  lower  extrf^mitiefi, 
tha  c«ns  carry  the  blood  from  the  toes  tip  tlie  leg  and  thigh,  and  iinnlly  (hroiigh 
tW  body  to  the  heart.  AH  the  blood  contained  in  the  veins  cornea,  then,  to  the 
WrL  Tlie  blood  contalnetl  in  theiu  is  dark  pni'pie,  wa.'^to  or  vpiwus  l>lood  that  has 
'wea  \u»d  by  tlie  tissues,  and  is  on  itn  way  book  to  tlie  heart.  It  thent  posses  into 
tta  fint  ebauher  of  tbe  heart  (the  right  auride)y  and  in  driven  thenoe,  by 
I  BttMslar  contraction,  into  the  second  chamber  (the  right  veiitricls).  Tliia  iu  turn 
owtauta  and  sends  the  blood  to  the  lunj^pi  by  ii  large  vensel  called  the  pvJmotiar;/ 
**wy.  In  the  luugs  the  blood  is  exposed  to  the  oxygen  in  the  air  we  breathe,  and 
^iiagieal  eflect  is  produced.  The  bJood  becnmes  scarlet  in  colour,  purified,  as  it  is 
'"Hmtd,  and  ia  now  ready  to  go  through  the. body,  carrying  oxygen  to  the  tissues, 
'tdccs  not,  however,  go  sti'sight  from  the  lungs  to  the  body,  but  is  fir^t  colUcted 
"J  TMBcla  called  jndmoimTtj  veitw,  and  is  carried  hack  to  the  heart,  first  to  Uie  Uft 
••vfr,  or  third  chamber,  hence  to  the  if/i  revlrffl'^,  or  fourth  chamber,  and  finally 
'*'ii  the  heart  by  the  aorta.  It  will  be  observed  that  the  two  right  cavities  contaiu 
^'■Mds  bloodi  and  that  the  two  left  cavities  contain  scarlet  or  arterial  blood. 

Uavorta  ia  the  great  arterial  Ktcro,  arituug  from  the  left  ventricle,  which  gives 
offtvtoeheu  (art<rie«)  to  all  parts  of  the  body,  carrying  pure  blood  to  the  tissues. 

"Hie  use  of  the  blood  returning  to  Uie  left  side  of  the  heart  from  the  lungs  is  to 
8**  force  givi'n  tii  it  fi"om  the  strong  mnsailar  wall  of  the  ventricli*,  bo  that  it  may 
^^cl  through  the  arteries  in  all  parts  of  tht^  body.  Each  muscular  contraction  of 
*">  Ith  ventricle  sends  llie  blood  along  with  an  impulse  into  the  arteries,  oauatng  the 
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increase  in.  pressure  we  call  tlie  pulse ;  and  a  pulse  exists  in  the  coarse  of  Uw  / 
artories  evervwherc  in  the  body.  The  nunibar  of  tiincfi  the  pulao  bokts  telbi  us  tho 
nuinlwr  of  timea  our  heart  cuntmcts,  because  the  one  is  caused  hj  the  other. 
Hencoif  we  feel  the  pulao  at  the  wrist,  and  itbtiAts.  say  seventy-two  to  the  minute,  wv 
know  that  tlie  heart  beats,  or  contracts,  likewise  seventy-two  times  a  minute.  To 
liud  Ui(<  pulse  at  the  wrist,  place  the  fore-finger  on  a  spot  an 
inch  aVx-ive  the  wriat>  and  half-an-inch  internal  to  the  thnmb 
side  of  the  fore-arm. 

Arteries  can  be  felt  in  many  other  places ;  for  tnstan<Xi, 
placo  your  fore-finger  immediately  in  front  of  the  lappet  thai 
projects  in  front  of  the  ear  ojcuing,  and  you  t^ere  fool  an 
artery,  the  temporal,  beat.  Now,  the  quicker  the  heart  beats 
the  quicker  the  pulse,  and  vie*  verad.  Kxercise  or  exertion  of 
any  vorl  inci-eases  the  frequew^  of  the  pulse — i.&,  the  hout 
beat^  i|uickur.  In  other  words,  dui-inj^  muscular  oontcaetaoii 
(ftxertion)  the  circuhition  of  the  blood  in  haatene«l,  neoesntaiillg 
the  more  a^xKHly  contraction  of  the  heart  and  arteries.  KxeraM^ 
therefore,  increases  the  circulation. 

Muscles  are  plentifully  supplied  with  blood;  sqaeeu  apieo* 
of  undordono  meat,  and  the  red  juice  that  exudes  is  aem  to 
lie  largely  oliarged  with  rod  blood.    The  blood  permeates  eveij— 
whore  ;   arteries  carry  the  pure  blood  to  the  muscle,  and  tW 
veins  carry  the  impure.,  or  renouR  blood  away.    In  the  substiq^^d 
of  the  muscle,  however,  finer  vessels  can  be  made  mt  by4l^^l 
uid  of   a  microscope,  and    these   vessels   being   fine,    bair-Ukv 
tubes,  are  called  eapiliaries.     Those  miimte  vessels  ai«  Mtty- 
where,  one  large  muscle  may  contain  millions ;  they  are  the  lyotg 
at  which  the  interchange  of  fluid  and  gaseous  nutrition  tak^ 
place,  u»  evinced   by  the  change  produced  on  the  colour  sad 
cluLTncter  of  the  blood.     The  blood  enters  the  area  of  rspilUrii* 
from  an  arteiy,  as  pure,  oxygenated,  scarlet,  or  arterial 
and  emerges  in  a  vein,  as  impure,  dark  purple,  or  venons 
having  lost  part  of  its  oxygen,  and  being  charged  with  carbonic  acid.     The  cariMnkv 
ncid  is  now  conveyed  away  to  the  lungs  in  the  venous   blood  ;    and  in  the  lanjE* 
the  blood  gives  up  the  carbonic  acid  during  expiration,  and  receives  the  oxyge«a 
from  the  air  during  iusjuration.      This  leads  us  now  to  consider  the 


Pitt.  ♦. 
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Kbspibatios. 

Rcsiiiration,  or  breathing,  is  carried  on  by  the  lunga,  or  "lighta;*'  ■■  they  are 
larly  called.     Tho  lungs  are  two  latge,  spongy,  elastic  bags,  placed  in  the  tfam 
obest  on  either  side  of  the  heart.     Roughly  speaking,  everywhere  you  can  feel  a  tit* 
there  is  lung  Iteneath.     Hence,  there  is  lung  at  the  back,  sidea,  and  front  of  ib^ 
chest     The  air  enters  by  the  nose  or  mouth,  passes  to  tlie  l»ck  of  the  throat,  beno* 
throujih  tl»e  IniTiix,  or  "H|>ple  iu  the  throat,"  down  the  windpipe,  and  then  throogli 
tite  bronchi  into  the  lungit. 


B&EATHijfo.  ter 

The  air  around  us  conaists,  for  the  most  part,  of  oxygen  and  nitrogen.  The 
oxygen  oou8titxite&  aboat  one-fifth  part  of  the  atmosphere,  and  is  the  active  element 
in  ""^i*^^^^"'"g  life.  The  nitrogen,  however,  we  inhale  as  well,  but  it  is  passive  in 
its  action,  serving  simply  as  a  diluent.  As  the  use  of  breathing  is  to  supply  oxygen  to 
the  blood  and  to  remove  carbonic  acid  gas,  it  is  evident  that  the  quantity  of  air 
jeqoired  in  the  lungs  depends  on  the  amount  of  venous  or  impure  blood  that  is 
brought  hither — «.«,,  upon  the  activity  of  the  circulation.  As  this  is  in  turn  largely 
4iependent  on  the  activity  of  the  muscles,  it  lb  evident  that,  during  an  increased 
activity  of  muscles,  more  venous  blood  is  sent  to  the  lungs,  the  presence  of  which 
neoeoaitates  increased  rapidity  in  breathing.  The  average  rate  of  breathing  is,  for  an 
Adult,  from  thirteen  to  twenty  times  a  minute.  Women  breathe  more  quickly  than 
men,  partly  owing  to  the  smalbr  size  of  the  lung,  but  mostly  to  the  lower  part  of  the 
long  being  rendered  well-nigh  useless  by  the  use  of  stays. 

The  proceas  of  breathing  consists  of  two  steps — the  taking  in,  inhalation^  and  the 

letting  out,  exhalation.     What  is  inhaled  is  air.     What  is  exhaled  are  various  products 

from  the  venous  blood.     What  are  these  t     1,  Water.     Breathe  on  a  glass  for  a  time 

And  it  will  be  found  to  become  dim,  and  by  and  by  drip  with  moisture ;  or  when 

the  temperature  is  low,  aa  <m  a  frosty  morning,  one  can  "  see  "  one's  breath ;  this  is 

owing  to  the   rapid   condensation  of  the  aqueous  vapour  in  the  breath,  from  its 

contact  with  cold  air.     3.  Heat     When  our  fingers  are  oold  we  involuntarily  put 

them  to  our  mouths  and  breathe  upon  them  to  warm  them ;  hence  we  lose  heat  by 

our  breath.     3.  Carbonic  acid  gas.     When  one  sits  in  a  room  with   doors  and 

windows  shut,  and  no  fine,  the  room  gets  stuffy  or  close ;  this  is  from  the  presence  of 

carbonic  acid  gas  escc^ing  from  one's  lungs.      A  simple  experiment  proves  this. 

Put  some  lime-water  in  a  tumbler,  and  breathe  into  it  through  a  glass  tube :  the 

lime-water  becomes  milky  white ;  the  lime  and  tlie  carbonic  acid  gas  have  united  to 

torm  chalk.     Hence,  during  exhalation  wo  lose  moisture,  heat,  and  carbonic  acid  gas. 

Aa  exercise  increases  the  rapidity  of  breathing,  so  with  exercise  the  expenditure  of 

(uh  of  these  factors  is  increased. 

The  process  of  inhalation  is  chiefly  a  muscular  act,  that  of  exhalation 
tiKchaaical.  The  muscles  of  ordiimry  inhalation  are  the  midrif  (diaphragm), 
vul  the  muscles  between  the  ribs  (intercostals).  When,  however,  extra  work  is 
^wn  on  the  lungs,  as  during  running,  the  breathing  is  increased,  and  other 
iiiucles  are  called  into  pla>y,  more  especially  the  muscles  of  the  neck,  which  after 
^''^t  exertion  stand  out  like  cords  lieneath  the  skin.  The  act  of  exhalation,  on 
^  other  hand,  is  the  recoil  of  the  expanded  parts  :  the  ribs  fall  back  into  their 
pUces ;  the  elastic  tissue  of  the  lung  contracts  like  an  india-rubber  ball ;  and  the  air 
U  expelled.  When  extra  force  is  wanted,  the  abdominal  muscles  contract,  and 
'^pressing  the  organs  in  the  abdomen,  liver,  stomach,  &c.,  force  the  midrif  up, 
Vkd  thus  encroaching  on  the  area  of  the  chest  cavity,  expel  the  air  rapidly. 

When  any  great  momentary  eSprt  in  to  1>e  accomplished,  the  breath  is  held  ; 
"lat  is,  the  chest  is  filled  and  the  mitlrif  is  fixed  until  the  effort  is  finisliod,  or 
ifitil  anoh  times  as  we  must  of  necessity  breathe.  This,  when  continued  for  too 
'"^  a  time,  or  repeated  at  too  frequent  intervals,  must  work  mischief;  but  tlieso 
^^cta  Till  be  discussed  later  on. 
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la  coDcIuBioo,  tlien*  wo  see  tliat  inoreaae  or  dimtnntion  of  muKmlar  «x 
involves  lite  chnngea  in  the  rate  of  the  cii-ctilation  an<l  respiration. 

The  \-arious  muscles  of  our  bodies  that  are  uodor  the  iuflucnce  of  the  brmin  oi 
will  Are  called  voluittabv  wusclua,  because  we  can  stop  their  action,  or  muse  tbi 
to  act  118  we  pleiise.  Tlicse  muscles  are  thf<  only  form  that  occur  tii  the  Iitnb»  tiu 
on  the  tnink  ;  but  within  the  cavity  of  the  body  are  [ilaced  a  numbor  of  rnrotCM 
TAnv  mnsdea  widi  which  the  will  has  littlo  or  nothing  to  do.  Tlicr  heart,  for  exampU 
and  the  muscles  of  the  alimentar)'  caim)  from  almost  one  end  to  the  other,  atv 
this  claBs — actiug  independently  of  the  bmin  or  will. 

The  volnntai-y  inusclca  ai-e  also  callod,  on  account  of  their  appearance  >  ■  '    ■ 
ture,  BtritiUd ;  tho  inroluntary  non-striated,  or  plain.     Thi»o  terms  are  not  _i__ . 
commensurate  in  tlieir  scope,  but  ^oy  aro  sulEcicntly  synonymous  for  oor  poipa^ 
to  admit  of  the  use  of  either  name. 

The  voluntary  mnaclcs  are  under  tho  direction  and  regulation  of  tho  CBSBBiO- 

aPi!?Ai.  system.     This  conKists  of  the  bmin,  rfuddent  in  the  ernntum  or  brain-au^ 

and  tlie  prolongation  from  it  that  goes  down  the  spine  under  the  naine  of  "pith'cf 

^tpinal  cord.     From  the  brain  and  spinal  cord  nerves  pass  to  tho  muscles,  earrnsfi 

the  impulse  to  move  to  the  muscles ;  they  ore  ralK'nl  motor  nerves. 

A  nerve  on  reaching  a  muscle  breaks  up  into  lino  filamenta,  and  suppliM  ewy 
part  of  the  muscle.  It  is  by  the  medium  of  the  nerves  that  tlio  will  acta  on  ^ 
musclea ;  tlie  impulse  generated  in  the  brain,  flies  down  the  sirinal  con)  and  slaDg 
the  ner^o  to  a  muscle.  ITie  nerves  arc  like  telegraph-wires  laid  on  between  ?1«tinu 
and  stAtioD  ;  the  originating  battery,  the  bruiti,  sends  an  impulse  alon^  0 
the  nerves,  to  work  a  machine  at  the  other  end,  the  muscle.  But  jtut.  -».  ;. 
possible  to  send  opposite  electric  currents  along  one  wire,  so  in  a  nanre  we  hi" 
opposite  currents.  Tlir  ouo  we  luivo  just'  spoken  of  is  a  downward  current,  btn 
the  brain  to  the  muscles;  but  tliei-e  is  also  an  upward  current  carrying  ine«i<* 
from  the  skin  and  muscles  to  the  brain  ;  these  nerves  are  called  9m9ory  nervM,  or 
ocorves  of  sensation,  because  they  carry  the  iinpnwKlons  of  onr  serration  to  thp  tAA 
'vhere  the  knowledge  gained  from  them  is  converted  into  motion,  or  stored  tip  *< 
inomory,  Ac,  for  future  use,  Tlio  two  sot«  of  impulse  arw  convcv«l  along  tepani* 
fibres  tltat  nrti  firmly  bound  togetlter ;  but  close  to  the  spinal  coni  tlie  flbrvs  sepanitr. 
and  we  see  a  motor  and  sensory  bundle. 

Tlie  involuntiiry  uioscles  of  tJie  body  are  undpr  tlic  n-giilation  of  a  wpnnfr 
aystem  of  nerves,  which,  as  it  pretfidea  ov»t  tho  organs  of  tho  more  aniioil  * 
vegetative  ]iart  of  our  existence,  is  called  the  vfffi-tntive  system.  This  eooiii*' 
of  a  double  chain  of  small  nervous  masses  called  gaiigUa,  uniled  top>  t'  *■  ^' 
nervee.  Tho  chains  are  arranged  on  either  Ride  of  the  spine.  Fi-om  tl^  . 
lerres  pass  to  the  heart,  lunjis,  and  the  organs  of  tho  alimeiitAr>-  canal,  li»«' 
'paacreas,  kc — in  bet,  to  all  the  abdominal  and  thoracio  viscera.  On  nocooat » 
the  ready  disturbance  of  all  parts  of  this  system,  when  any  one  port  U  acitni 
it  is  called  the  syrtipatltrtlc  system. 

Henoe  wo  tliid  ihut  wo  have  two  sets  of  muscles  presided  OT«r  in  Ch^  tt*'* 
by  (too  sets  of  nerves  :  the  voluntary  muscles  by  the  cerobro-spinal  system,  sni  it* 
involuntaiy  by  the  Bymiuithctic     Vho  chief  difienmoe  betwven  tbo  tVQ  wto  b  1^ 
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otxe,  the  sympatlietio  arstem,  acting  on  the  heart,  langa,  and  digestive  system,  can- 
ttuoas  io  Aclicii  £1*010  the  Inrtli  to  the  di.>ath  of  ibo  iiidiWdtial,  knowing  neither 
rest  nor  stoppngo,  ns  we  understajid  1*681  j  whilst  tlu)  other,  ihe  ccrcbro-npinal  system 
presi<ling  orer  the  voluntary  moscles,  raqoirefi  long  inten'als  of  quietode  provided 
for  l>y  sleep. 

We    have  absolute  coiauiand,  then,  of  the  one  set,  but  not  of  thc^  other ;    we 

can  lay  our  pcits  down  when  we  like,   liUt  wo  (Cannot  stop  our  heart's  beat ;  we 

oon  push  awaj  the  tempting  flaid,   but  cannot  pi-eretit  its  absorption  or  stay  its 

digeetion  when  once  swallowed.     Indirectly,  howpver,  we  can  im-rpase  or  docrc-ase 

thft  »otion  of  th«  organs  presided  over  by  tlie  eympathetic  nerve.     Exercise  causes  our 

bacrta  to  beat  more  (quickly,  our  breathing  to  be  more  rapid,  and  our  dijjestion  to 

b«  ■tiinulatcd.    This  is  brought  about  by  incrcttsc  in  action  in  tlie  voluntary  muscles, 

oaujdug  more  nutritive  changi^a  in  their  Rubetance,  and  nn^fssitating  Uia  hastening 

<A  th«  circulation  and  resjiir&tion  to  allow  of  the  continuance  of  the  action  of  the 

Pbopertiks  BEt.oxai!(o  TO  Mdscle. 

L  The  knowledge  we  have  of  the  pxaofc  positi«tti  of  a.  limb,  or  the  Btrength  we 
ue  putting  fwtli,  is  attained  by  what  is  termed  thi;  inuacular  aerue.  \Vh*m  we 
with  to  ascertain  the  weight  of  any  body  placed  on  our  hand,  we  move  it  up  and 
tlown,  a«  Uio  varj-ing  contnwrtiona  of  the  muftt^li«  more  readily  dfiteiinino  its  weight. 
Tha  weight,  an  judged  by  the  strength  put  forth,  is  determined  by  the  muscular 
•vua  This  constitutes  a  new  or  sixth  sense  in  addition  to  the  five  usually 
»iuntttd  :  seeing,  hearing,  tasting,  smelling,  and  touching. 

IL  The  action  of  a  amscle  generates  heat,  partly  from  the  increased  chemical 
'^m^  and  partly  from  the  friction  between  tlie  various  muscular  elementa  con* 
•tpmt  on  their  change  in  shape. 

UL  EUctricity  is  generated  to  a  considerable  degree  when  muscles  are  in 
•ctioa. 

IT.  Sound  ia  produced  in  a  contracting  muscle:  To  prove  this,  put  a  finger^ 
•^  the  little  finger,  into  each  car,  and  thou  bend  the  finger,  or  compresfl  tlie  jaws 
'igBlly,  and  a  peculiar  wa'i'y  hum  is  heard.  This  sound  is  lieiieved  to  proceed 
W  the  ntusclea  in  action. 

V.  Muteular  Toite. — Muscles  are  at  all  times,  in  ordinary  health,  in  a  state 
^  rhat  is  called  tonic  coutractiou,  and  possess  a  certain  state  of  tension  and 
*minetion,  even  when  the  virill  is  not  directed  to  them.  Tliia  factor  constitutes 
« diief  difference  botween  the  condition  of  a  dt-a<i  anil  living  muscle,  or  a  dead 
>ad  living  limb. 

Tu«   IXTLL'SMCB  OF   A   ^OKUAL   AXOL^ST  OF    EXEHCISB  ON   A.   MrsCLE. 

Conmderittg  all  ihe  important  changes  effected  by  muscles  in  action,  it  is  plain 
dut  they  uiuirt  play  an  important  port  in  the  economy  of  the  system,  and  on 
acootint  of  the  plurality  of  the  clianges,  they  must  at  all  times  oonfttihitr*  an  enormous 
&etor  in  maintaining  tbn  balance  of  health.  Not  only  does  the  action  of  muscle 
hare   this  effect,  but  the  exercise  of   a  mnscle   is  necessary  for  ita  mtm  main* 
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tennncfi.  Each  mnsele  tak«s  itu  share  in  the  production  of  beat,  electricity,  a&d 
chHtuicul  diuiiK^^  and  tite  iic-cuniiilut<Kl  eHeota  constitute  the  chief  manife-itAtioiw 
of  liOcUly  activity  ;  but  thei>e  cliaii^'es  are  lu  addition  necessary  for  the  txintinuerf 
wi?U-hcdng  of  the  nioHcla  Supiwsiitg  aii  individual  uiuscle  is  i»ot  mi^ei^ntly  «w«l 
so  as  to  nuuntain  its  healtlty  coitdition.  Wli&t  hapix^nsl  It  wosten,  and  by  iiwl 
by  degenex&tes,  uutil  no  luuscular  trace  can  lie  found  in  it.  This  takes  plac*  (^ 
the  following  inanner.  We  know  from  ovory-day  experienoe  that  tboso  who  tafc:: 
too  tittle  excn:i«8  gel  fat  Were  we  to  sec  an  individual  muadi?  araond  whicli  t^ 
i.  is  accumulating  we  shouM  tind  th« 

tat  g«tH  to  b«  deposited  nrmtrnd  t%«. 
ninsclp,   and    by   and    by    cRtabtisbiito 
itself  in  the  niai^le  itself.     The  vhilv 
comuji'tivo  tissue  between  the  mosnrlir 
planes    becomes     infiltmted    with  fti, 
and  tlio  bulk  of  the  imisclo  is  inenui' 
(se**  A,  Fig.  0).       Tim    fat    thus  siw- 
niolnted  comes  to  be  packet)   cUiHtr. 
and  it  in  with  ditlic-ulty  llmt  tlf   < 
vessels,  £:oing  from   the  surfec  ' 
centre  of  the  muscles  find  their  «y 
in.     By  and  by  the  difficulty  bMOHu* 
too  gi-eat  to  overcome,  and  th**  «•- 
sequence   of    the  obstrnetion 
tlte  ntuonUr  fibres  are  uul  stul.i..- 
nonrifthed.     As  a  natural  resiUt  the  tibres  degenemto,  fatty  granules  appear  r*  t^ 
uiuHcular  fibres  and  elemeiit«,  and  Ibey  IhemselTes  come  to  bo  aettiolly  lepieMCV 
by  globules  of  CuU     (See  P,  t'ig.  5.) 

131110  it  happens  that  the  mnsole,  from  being  first  infiltratmi  wltii  Ht, 
be  starx'otl  out,  degenerates,  and  becomes  useless  as  a  contractile  tissue.      '^ 
mnsole  lioa  Imcome  only  infiltrsted  by  fat,  it  may  be  nistorcd  to  a  normal 

cenrise  ;  when,  on  iho  other  bond,  it.  hiii!  undergone  degenerutioo,  nothing  out  t-nuf^ 
'lack  the  contractile  power     The  muscle  is  «aid  to  he  "  atrophied,"  or  wastwL 

As  an  opposite  condition  to  this,  sup|KHie  a  muscle  to  be  subjeriMl  to  nata^ 
orwr   anil    above  a  normal   amount     What   then   liappensl      The   mnBcln  oOntf 
to  bo  larger,  harder,  and  strouKer.     E^-vry  one  recognises  the  effect  of,  aay,  rowiaifi 
handling  a  spade,  iic.,  on  the  muscles  of  the  upf>er  limb,  and  the  Iiardneai  that  U' 
muscles  of  the  leg  attnin  from  a  good  deal  of  walking.     A  muB<*le  from  MUj  M' 
of  these  groups  would  show  tliat  tliere  is  little  or  no  fat  iji  the  muscular  pUa^ 
Tlic  muscle  looks  red,  feels  tougb,  and  contracts  more  strongly.     It  iaaaldtolA 
when   large,  "hypertropbied."     Such  an  effect  is  prwlmrd   liy  tnuning  or  ow*" 
training ;  hut  it  is  diflicidt  to  say  when  a  muscle  is  in  a  healthy  stuo  liftni  sxsroi^ 
when  it  is  ovor-exercisaiL     A  muscle  brou^'ht  onco  to  a  high  state  of  dcvduf*' 
lent  and  [M^rfrcliou  by  training,  will  relapae,  when  the  traiumg  is  atoppnd.  to  if^ 
previous  coodition,  or,  what  is  more  likely,  to  a  degeaeratA)  uundiiion.     Thu  pi 
fay  whidh  it  relapMes  ]s  diminution  in  auO)  and  it  may  Im  in  numbor,  oL  iU  iodivi 
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ito.  It  is  found,  then,  th&t  m  musclR  to  be  of  use  in  motion,  and  to  be  main- 
tained in  its  proprr  fonn,  must  be  exerciapd  in  moderation  ;  and  if  it  is  to  be  UBcd 
for  Hnprvme  exertion,  it  must  bo  exercised  and  educRtod  up  to  a,  state  fit  to  under- 
tdcfl  sach  flxertion. 


^riBtwi 


Thk  Effbctb  or  too  LtTTLB  Exercise. 

L  On  tho  "  individual  uiusclea  "  the  effect  is,  Bfl  we  have  seen,  that  the  muscle 

:,  fat  gets  depoHit«4  in  its  subet&itce,  and  its  t-lcnionts  disappear  ;  the  power  of 

the    muscle  gets  weakened,  and    any  sudden    strain    throMii   on    it  may  tear  it. 

This  is  nowhere   betttr  seen   than  in  thn  oafie  nf    thf>  heart      Tliis  muscle,  like 

other  nuitcles,  may  become  coated  with  fat,  weakened  in  its  action,  sad  when  any 

sadden    extra   exertion    is   required,  the  wcakeuwl   substance   may   rupture,  and 

fatal  consequences  ensue.     Other  miisclea  also  may  rupture  when  subjected  to  some 

action  that  it  ts  not  customary  to  ]#rform.       It  frequently  happens,  also,  that  a 

man,  say  of  the  a;^  of  lifty,  on  throwing  a  stone,  finds   his  arm   drop  helpless 

Ly  bis  side,   and  he  comes   to   realiac    the   fact   that  then?    is   sometliiuK  wroujr. 

When  the  arm  is  examined  by  a  snrgeon,  it  is  often  foumi   that  what  has  hap- 

|noed  is,  that  a    muscle  has  been  torn  thrangh,  and  the  swelling  in  the  middle 

a(  the  arm  shows  it  to  bo  tLe  biceps.     Perhaps   the  individnal    in   question   had 

not  uaed  the    bioep«  for  a  similar   |>urpose  for  twenty  years  previously,   and  the 

nddea  strain  on  a  non-used  part  of  tlie  nniscle  oaused  it  to  give  way. 

U.  When  from  some  canm  die  acti\ity  of  a  "group"  of  muscles  is  lessened. 
tbe  whole  gronp  may  waste  and  degenerate,  an<l  if  the  diminishiyi  activity — or,  it 
nsy  he,  the  complete  inactivity — last  long  enough,  the  power  of  contraction  may 
never  again  be  possil}lc  in  that  gnrap.  A  child  with  a  diseased  joint — say  Ute 
Inse — does  not  use  the  niuwles  to  move  it,  on  account  of  the  pain  induced  ; 
■■d  the  oODseqnence  is,  if  the  disease  affecting  the  joint  be  of  long  standing,  the 
pwibiiity  of  moving  the  joint,  after  all  disease  has  disappeared,  may  be  for  ever 
pae.  This  is  a  foot  of  evety-day  experience,  and  instances  readily  occur  to 
noy  one. 

m,  A  "  wliolo  limb,"  which  i«,  or  lia«  >>oen,  kept  at  rest,  maybe  so  affected, 
•■in  the  case  of  the  upper  extremity  by  the  protracted  use  of  a  sling,  or  in  the 
oiBof  the  lower  extremity  by  too  long  confinement  to  bed  or  in  splints. 

Sbonld  the  limb  continue  to  be  kept  at  rest,  the  same  coinlitiun  is  induced 
m  tte  muscles  throughout  its  length  an  in  the  caw^  of  on  individuiU  muscle  or 
*  lEKiQp  of  muscles  ;  and  the  power  of  the  whole  liiub  may  be  p*,'rnianently  im- 
piired,  or  all  poasibility  of  motion  may  disappear,  a  withered  limb  being  thf 
rttolL 

IV.  One  "  half  of  the  body  "  may  l»e  affected  with  miiKCiiIar  waHting  in  long- 
Aondiog  or  permanent  paralysis,  atid  the  possibility  of  all  muscular  contraction 
may  disappew,  never  more  to  be  restored.  '" 

V.  In  the  case  of  any  individnal  who  habitnally  nej^lertB  the  taking  of 
exercise,  the  consequences  will  in  time  tell  on  his  "  Ixnly  generally."  We  must 
here  coosidcr  how  this  comes  about^      Wu   have  soeii  that,  when  a  mutcJe  acts, 

blood  is  sent  to  it,  and  likewise  more  impure  Moo<l  is  given  out  from  it.    To 
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cause  an  increase  or  acoeleratian  In  tUa  umilaUon,  tlie  htaxi  muxt  bent 
and  iQoro  [KiwcrfiOly ;  oud  ou  aocount  uf  tho  iiicrea&cil  qufuitity  of  uni>ui« 
maDuftictunKi,  tbe  brealliiag  bowuieo  hairtenod  in  the  etidfavour  to  ^ 
air  to  allow  for  the  onward  current  of  the  blood  as  it  paaaee  ihraagh  tho  Iva^ 
Tt  iH  a  matter  of  cvery-dny  exptfricnoB  that  when   one  runii  &ist,  one  guts  out  iii 
l<roath,  and  the  impulae  of  the  heart  con  1m  fi'lt  thtuiiplug  away  agauwt  the  si<i''. 
A  qiikkening  of   tiio  heart's  avtiou  and  of  the  breathiii^  takes  place  also,  tu 
iiiappreoiabli>  extent  it  way  be,  when  any  budily  uKeniise  is  taken.     When,  1: 
erer,  exercise  is  negleot^J,  the  Lt^rt  hm  too  little  to  do,  boooniea  tJiinner  in  a  ^ 
iWs,  tuid  couiiot  adapt  itMili*  to  any  increased  ittrain  tiisi  may  Ik.*  thrown  on  it. 

Tho  lungs  not  U'ing  aul^ciently  ex|MTtded,  owing  to  the  ucctistomed  alialluH- 
brefttluug,  aay  extra  work,  tkroim  upon  them  way  reealt  ia  permaneat  ovil  nAetn 
sach  na  dilatation  of  the  air-vegicles  in  tJio  lungs—"  hroken-wind,"  as  it  ia  vumify 
called' in  horaes,  and  "aitthma,"  as  it  \a  popiitaxly  but  wrongly  bL>nnod,  in  aaa 
Owing  to  the  fact  of  the  circulation  and  ret({Hratiou  being  kept  belov  par  bv  lif 
want  of  muscular  exerdee,  the  whole  body  will  in  time  show  the  efluots  «f  «»^ 
of  nutrition. 

If  it  i.'-  a  growing  lad,  the  chest  does  not  exiuind  prnporly :  the  bond  lu; 
iw  in  length,  but  not.  in  Lhickness,  and  bow-itif^  or  knock-kiicea  may  rant 
If  it  be  a  girl  who  haa  been  deaiiL*d  tlie  proper  amount  of  exsroUBt  bhe  loaj  xltf* 
it  by  dcvuIo]ting  a  lat^^nd  eui'vaioro  uf  the  spine — what  is  known  populsrJT  u 
"a  growing  out  of  one  shoulder,''  Ootnbined  with  tlieee  apparent  detformiun^ 
tharv  is  to  bo  uotioMl  in  all  suuli  pentons  a  pale  and  wan  appaaranca,  bad  di^ 
tiou,  bad  cotuplexion,  head-ache,  foul  brcatli,  and  continued  ilV^icalth.  ^\^ 
allows  hut  iuiiferfeOi  uouriidtmcnt  to  the  orypana;  and  the  individual  gruwA  api 
reakly  man    or  woman,  fit  only  to  undertake   the   lest   lalwrioiis  dutiM  of  lir- 

tlie  case  of  ulnits,  the  «-ant  of  exerci<u)  Jirst  npnets  digestion,  and  tbffi  •" 
the  concuuitaut  ti-ain  o£  symptoms  foUowa  Tlie  deposit  of  fat  in  tnlMi' 
orgaiiN  in  conaotjuenoe  of  diuiiididjed  exeroise,  hampers  tiiem  in  tlieir  aelion,  vi 
still  farther  ailds  to  tho  inii)ORsibility  of  their  doing  their  work.  Tlie  besrt  vA 
bleod-vensel^i  ei^oially  become  weakenoij,  and  uulU  for  any  exertion  excqi  ^ 
most  moderate. 

Should  any  extra  strain  be  suddenly  thrown  u|Mn  the  enfi^ebteil  and  wait/d  h&^ 
wall,  it  may  give  way  at  the  moment  of  sudd<?n  exertion,  and  instantaneon  tel^ 
result ;  or  ahould  iiiv-gulor  exartioo  be  indulged  in,  such  na  rowing  act  inttfnh 
of  months,  tlio  heart  may  beoora«  dilated,  frum  the  want  of  (lOwcr  in  ita  waUi  l« 
roaiiit  the  increased  blood  pressure  consequent  ou  exertion  ;  for  a  heart  which  iM 
as  a  rule,  inanfllcient  work  to  do,  l>{M:omcs  unfit  to  acrnmmodste  itadf  lo  <>)'> 
for  inoteased  exertion,  uid  in  consequence  dangerous  or  fatal  ufiecta  may  t^BV 
from  an  axtra  afibrtk  .Any  attempt  nt  suddenly  employing  great  furoo  may  ns^ 
in  rupture  of  some  of  the  valves  or  muacnlar  tibrea  of  tlie  heart,  or  sodm  vmmI  fi^ 
vay,  and  death  results  Wa  all  know  tlir*  effects  of  long  sittin'*,  for  eaani|4c,«a> 
•lork  at  hiu  dusk,  month  after  month  ;  how  fat  he  gnta.  The  fat  acovBdiAwli 
thottMuea  Wucath  the  skin,  around  Uie  muaclos  of  the  Iwr.  and  in  interud  utc*'*' 
^e  skin  may  become  pofTy  &-oni  a  collection  of  dropsioal  fluid  ^— m*tfi)  and  a* 
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XI  Je&ve  the  miirks  of  one's  fingers  on  the  skin  over  the  inner  surface  of  tlio 
LUL-bone.  The  aspect  is  mottled  and  chijey ;  and  the  increase  in  weight  brUigs 
ith  it  a  Uoodless  (anemic)  state  of  tilings,  from  imperfect  circulation,  and  from 
le  unhealthy  condition  to  which  the  blood  is  i-educed  from  imperfect  oxidation. 

We  also  are  familiar  with  the  newspaper  accounts  of  some  middle-aged  or 
derly  gentleman  running  to  catch  his  train,  and  falling  down  insensible  or  dead. 
1  this  case,  a  weakened  blood-vessel  in  the  brain  has  given  way  under  the  sudden 
certion,  and  blood  escaping  on  the  brain  (apoplexy),  causes  his  death. 

These  are  only  some  of  the  more  decideil  consequences  nf  allowing  tissues  to 
raste  and  d^enerate  for  want  of  exercise.  But  how  many  such  instances  do  wo 
lOt  see  daily  amongst  all  classes )  Children,  unless  prevented  by  actual  disease, 
laed  but  little  enconragement  to  exercise,  as  the  aiumal  instinct,  being  predominant, 
uges  them  to  exertion.  AdultS|  however,  from  the  mode  of  living  necessitated 
IS  society,  are  seldom  in  a  position  to  get  sufficient  exercise.  The  farm-labourer 
iJaaa  is  the  only  large  class  of  the  community  who  follows  the  employment 
originallT  meant  for  us.  In  every  country  village,  where  health  is  supposed  to  bo 
foiind,  has  not  the  baker  as  close  an  atmosphere  to  work  in  as  in  a  largo  town  1 
ii  not  the  grocer  tied  up  to  the  shop  from  morning  till  night  t  is  not  the  clcigy- 
atia  much  more  fond  of  driving  tlum  of  walking  1  And  so  all  classes  in  a  country 
FHiih,  from  the  highost  to  the  lowest,  except  Uiose  engaged  in  farm  work,  have 
deputed  from  their  original  culling  and  unless  care  be  taken,  will  become  cflete 
Ttrioaen,  or  the  generation  coming  after  tliem  will  be  but  ill-developed  and  puuy. 
If  this  be  the  case  in  country  villages,  how  much  more  so  is  it  in  towns  {  The 
pQcerin  a  village  has  fresh  air  entering  by  tlie  shop-door ;  but  the  city  shopkeeper  has, 
tocBluiLed  with  the  impossibility  to  stir  away  from  his  counter,  impure  air  to  work 
and  live  in.  Those  who  can  afiurd  so  to  do  live  in  the  country-,  and  come  into  town 
to  do  their  work ;  but  how  do  they  come  ?  by  train,  or  by  carriage  or  omnibus,  and 
^  good  that  might  accrue  from  living  wliert^  they  do  is  largely  undone  by 
not  tung  their  lower  extremities  to  carry  them.  All  this  is  necessary  from  the 
WRtiof  modem  society  ;  but  even  allowing  that,  much  might  be  done,  and  much 
i*  rnlly  done,  to  counteract  the  baneful  efiects  of  daily  employment,  when  that  is  not 
*"».  exercise.  The  man  who  pays  attention  to  such  jwints  will  thereby  engender 
9>ad  health,  and  his  offspring  will  show  by  their  healthy  bodies  the  effect  of  well- 
'Vgnlated  exercdae  in  the  parent. 

TL  The  effect  of  too  little  exercise,  occasioned  as  it  is  by  the  compulsory 
"dntaiy  occupations  of  modem  society,  tells  detrimentally  not  only  on  the  indivi- 
^  but  on  the  "  progeny  "  of  sucli  individuals,  thereby  affecting  whole  fimiilies, 
"nations,"  and  "races."  As  an  example  of  an  industrious  class,  compelled  by  the 
•"■inre  of  the  work  to  indoor  labour,  no  better  could  be  cited  than  the  Spitol- 
Wdi  weavera  Here  is  a  class  of  people  who  work  from  morning  till  night,  who 
"^^  been  engaged  for  many  decades  at  the  same  employment,  whose  exercise  con- 
*)>tB  in  working  and  watching  the  spindle  and  the  loom,  who  seldom  stir  out  of 
^wti,  and  who^  &om  the  cradle  to  the  grave,  scarcely  know  what  a  holiday  means. 
^tflbrd  tha  best  example  known  in  this  country  of  tho  continued  effects  of 
*i>dnr  laboar.     Y^hat  do  we  then  find  1    A  small,  puny,  ill-developed  set  of  people, 
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vfho,  from  their  birth  ulraost,  look  old,  whose  miserably  whiie  huA  withered  up««i 
indicates  want  of  sunliglit,  and  whose  look  betokens  more  of  sorrvw  than 
joy.  Were  it  not  that  they  are  abstemious,  ttiey  would,  as  a  ctasM,  hav<t  dial  ^ 
long  ere  now  ;  but  u  they  are,  they  are  more  niachinea  tliun  active  livvn^  au 
from  such  a  class  an  iadividual  healthy  in  mind  and  body  coald  banlly  bo  iiiueiani' 
to  spring.  As  an  oppomte  example  of  a  class  of  people  who  know  no  laUiur.  «twi* 
fomfifcthfiTR  for  decades  have  done  no  work,  take  the  royal  families  in  Europe  at  (b 
present  time.  How  is  it  with  them  1  The  iudividuulu  m  Lhux;  familiuR  art,  ftA 
one  alnioHt.  endowed  with  biy  fmmes  and  good  beultb.  Than  our  own  royal  haiA^, 
no  &niily  of  itA  tnzi>  in  this  country  can  show  a  better  list  of  healthy  looi  iiA 
daughters,  or  a  family  in  which  physiipie  i.s  generally  better  marked.  Turn  igtiii  Is 
the  German,  Aaatrian,  Italian,  or  Ruasunn  royal  familtea,  and  it  will  bn  found  An 
they  hold  tlieir  own  in  phji^ique  with  th**  f)toute«t  peasautA  in  tlieir  lanil.  I{m> 
then,  is  a  seeming  paradox  :  namely,  two  classes  of  people  doinji  cxactJr  tlif 
opposite  in  regard  to  their  mo<le  of  living  ;  one  follows  that  of  )noe»nnt  Ubour, 
the  other  that  of  compnlaory  puradrM  and  Ro-called  enjoynientjt  and  pleniurai ;  one 
follows  the  law  of  labour  apportioned  to  man«  the  other  handles  r\vi\  her  tin  ■pal' 
nor  the  plough.  Fn  what  woy  is  this  to  W  reconciled  with  the  idco  thot  prenfl* 
throughout  this  article  1  Look  into  it  carefully,  and  w^iat  do  we  fmd  % — on  Ut<><«tf 
hand,  a  cXam  oondemned  to  depart  from  out-of-door  emplojrment  to  bandki  ^ 
spindle  :  condemned  almost  to  live  iu  cities  to  be  near  a  market  for  thdr  jwAi 
ooudenined  to  labour  all  iht.>  hours  of  sunlight,  and  to  be  thus  deniid  oo^ 
door  exercise  ;  and  tlius  honest:  lalKiur  is  in  tlieir  oaite,  from  tlie  necev^ty  of  fW^ 
day  modem  life,  productive  of  physical  ruin.  On  the  other  hand,  wo  tind  a  da»rf 
people  who  know  no  manual  labour,  but  who  prevent  evil  arising  from  the  ariifiMi 
lives  they  lead  by  outrof-door  Rports  and  pastimes,  who  uudei^o  mxj'  ■  ■«■ 

in  ridini;.  siiooting,  gymnnstica,  Ac,     Which  of  these   two  clanscsr,  i  >  tk 

better  physique  we  have  nlraady  stated  ;  and  it  upholds  what  is  the  only  poMiUt 
ground  to  argue  from  in  the  state  of  society  as  it  now  cxiKta,  namelr,  thai  ckv 
employment  without  outrof-<loor  exercise  is  ruinous  to  the  individuiU  andluip*' 
geny  ;  but  that  employment,  combined  with  artificial  exercise,  which  U  th*  «■•* 
tttoet  of  us  can  attain,  or  even  artificial  exercise  without  detiuite  empluyment  loA^ 
ness,  aa  is  tlie  case  with  the  upper  classes  and  especially  royalty.  prodiioMaraBek 
which  artificial  exerciw)  has  compensated  for  the  want  of  tlie  employment  uf  flV* 
cular  activity  in  earning  their  daily  bread.  Kot  only  so,  but  artificial  exemwo 
capable  of  producing  individnaU  tit  to  [lerform  greater  muscular  feats  thao  *f(* 
ever  recorded.  Henoe  there  is  no  necessity  to  lament  our  position,  as  it  ia  poidl' 
for  almost  every  one  to  follow  closely  the  city  life  of  to-day,  and  still  U  * 
sytftem  of  exercise    to    compensate  for  wliat  might    be   imagined    ■  '<^ 

si^t,  an  irretrievable  annulling  of  Nature's  lawa  These  may  be  .  -  i  ^ 
treme  instances  by  many  readers,  but  take  familiar  instances  w«  aeo  amand  * 
Examine  the  history  of  any  of  the  leading  men  in  almost  anv  limnoh  of  indantrvii 
one  of  our  large  towns.  Conxidcr  the  parentage  of  hucIi.  and  wberr  they  came  (raa- 
How  many  of  these  men  were  bom  in  the  town  in  which  they  attainod  eniiMW*' 
or  perhapH  it  wuold  be  better  to  consider  where  titeir  parents  were  boru,  ai»d  how  t^ 
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Tile  boy  who  biMMintM  a  Lord  Mayor  is  always  ptotareH  u  coming  "into" 
tttdon  &om  tbp  country  ;  and  without  drawing  upon  the  imogjiution,  lut  us  oon- 
itT  the  pareotegv  of  the  Lord  Mayura  for  the  lust  thirty  yrnm  Of  the  number 
Wpying  Ihe  iB»y«»raIty  during  tliis  time,  twpnty-fivo  were  either  the  cliUdrcn  of 
tmta  who  «flr«  importa-tions  to  London,  or  th«ni>ielTea  owne  into  Loddon  *A 
\  Bwly  age.  It  is  bettc^r  to  take  tb^flc  aji  examplm,  in  prefnmnMt  ip  jodgwi  find 
iltticiana,  ^,  who,  if  born  ui  townii,  muKt  ivlmoHt  of  neuewity  havtj  Kpent  ih«ir 
mith  at  on*'  of  our  univereitiw  or  public  M-boulw.  whfrpe,  during  \\w  period  of  their 
luth,  5iay  up  to  ftevc-iitecn  or  tventy,  thpy  have  built  up,  under  well-regnlAted 
entft)  and  bodily  exfircise,  a  stronger  fnune^  and  trtarted  life  vith  a  better- 
raiad  {•hysiqwT  than  the  son  of  a  townRtn^ui,  who,  trainM  in  a  rity  ftchool. 
iten  an  oSoe  ab  fourteen,  and  ininsuc^  his  culling  forthwith.  We  Itnd  that 
»  elniic««  of  such  a  lad  attaining  eniinenw>  aro  not  great,  and  thAt  of  meb 
oflT  o«ir  groateiit  citizens  are  not  niRdr.  Pitnnio  thu  hi«tory  of  Ihin  town  boy 
Ul  brther.  and  it  will  he  found  tliat  thrr  sMlentary  Hfn  inculcated,  tli«  dona 
pplication,  the  hun-i«^l  mcaU,  tht«  i^fvnlinual  mental  Htnun  ha  nnd<*rf;^i  whilut 
IB  11  growing  to  fnaiihood,  are,  in  the  face  of  them,  but  little  calcalate<l  to 
Iganiifir  the  WlJrf,  evpn  to  a  casuni  obwr^iT.  that  lil^  childnm  would  W  endowed 
riUi  strong  framfw,  or  capAhle  of  much  physical  endiiranoa  It  is  difficult^— 
I.  will  not  my  inipoMtJble — to  Hnd  a  third  gftnerution  of  ]>ure  Ijondancra, 
titCMiae  (iie  fiather  or  mother,  n  p-tuidfuther  or  ffrundmothtT.  in  idni<wt  oerlain 
Ift  p«v»  to  httvo  b«*ri  au  importation  iuW  r»nd<in,  and  tfjo  eviileTic«>  forthwitJi 
Wits  down.  Bat  it  is  douhtiiil  if  morn  than  thnto  gettemtionA  are  poaaiblcL 
We  know  that  in  India  tht<  tliirri  ganaratton  at  Boropeaoi  do  not  reach  raa- 
taiity,  and  there  is  hut  scant  proof  of  pun»  Londonom  oontinntng  to  four  or 
tre  letueratinna.  Thi»  t**mi  parr  Londoner  is  dirtierilt  to  rxplatn  and  limit. 
Hwrerw,  ch«<re  are  in  London  two  inillionn  of  people  whose  parents  have  lived 
ia  London,  whow  aole  knowMgf  of  country  air  and  acenm  in  gained,  it  may 
K  by  an  ooeaaional  Bank  Holiday  exrurnon.  Thew«  are  to  l>e  considerod  (mrv 
t**MfaIk  :  and  it  is  in  this  clam  that  the  elTecta  of  town  Ufc  im  tlio  progony 
^*  in  the  extreme.  In  thin  fthm  it  will  be  found  Lhut  the  third  and  foorlh 
RiBaationii  are  puny^,  and  thai  tlw  ehildp^n  of  thew  Inio  gpn«rationfl  wldoro 
"■di  maturity.  Not  only  \a  it  pliymojilly  that  a  family  or  nation  decline.^,  but 
■itii  tiie  Ktiinted  frame  i»  a  brain  that  befjetfl  morbid  thouKhta,  titat  eogeiidera 
mind,  that  allows  the  individual  to  be  driven  to  nutli  deetis — a  mind  tliat) 

no  control,  the  owner  of  which  beonmra  the  slave  of  his  morbid  incllna- 


low  good  for  our  national  welfare  would  it  l>e  did  the  futara  "bodily  "  stato  of 

who  are  to  suooeed  U8  enter  roon  into  onr  calctdatiorui  in  vvcry-fUy  life.     INd 

1  of  btwtowing  healthy  bodins  to  irncceeding  getierationa  qnncftni  us  fxpially  with 

•pjfish  inteTMt  of  oar  own  spiritual  w*-irArc  and  fittare  atata,  warn  the  term 

law"  eomddared  aa  synonymouH  with  "  find's  law,"  there  would  be  a  fev«r 

of  "  weak  "  peofile  amongst  ua»  and,  as  a  oouaetpience.  more  healthy  dootrinca; 

Ima,  and  a  mora  iroft  C^hriiiiianity.     ft  ia  the  nnsoond  body  that  ponaansca  an 

iiy  brain  :  imhealthy,  aa  judgml  l>y  the  niorl>id  ideas  it  begoia,  and  th»  crimo 
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that  it  forgeft.     As  &  bealtliy  lieart  givelli  forth  nonuul  souadji,  so  m  boftlU)}'  V 
begetcoth  wise  tiioughu. 

Erery  ons  of  \\a  knows  of  famiiies  falling  into  decay,  and  ve  kre  (JuoUiar  in 
toiy,  both  MuaTd  and  uucular,  with  race  driving  out  nice,  and  nation  snooeading  uti 
The  c&iuo  of  the  decay  of  buch  and  &ucU  u  {lunou  *x  family  muy  b&  bi> 
those  in  tiit'  utiiglibourhocxl  in  whit^h  tin.)  fumUy  lives.     A  man  who  aot^  > 

is  aftcB  dnsuribod  as  a  "  poor  tiling,"  or  a  "  poor  weak  civuture."  This  may  n'M  tA 
merely  physical  qualities,  but  more  often  to  both  physical  and  mental  iiiapLilaitfl 
and  just  as  thiti  "poor  thing"  driftB  into  unwise  oxtrvmes,  whatb«r  in  reUgiai  «r 
revelry,  lavlshnf  ss  or  nigganlliuesa,  aa«Uictici«ni  or  efiemiuooy,  so  niay  u  nation  bit 
into  decay  and  ^lil^  and  beooma  the  prey  of  ibe  progony  of  a  inoro  Aurdy  nca 
A  thought  oonceming  the  great  peoples  of  the  world  atlbrds  ample  proof  of  tUi  I 
Cacl,  and  noar  our  own  tiu>u  wo  huvu  llie  declino  of  Spain  and  tiie  Spaiiianl%  Um 
which  no  better  example  wiui  ever  afforded.  Their  greatneaa  was  but  of  yesteri^t 
and  tbeii'  rise  and  iall  is  shortly  lold.  Overrun  by  the  Moors,  Spain  wmi  hcU  b 
their  bauds  for  many  centuries,  and  the  Spaniard  was  condemned  to  labour  Abd  uiL 
By  and  by,  from  out  of  the  stout  peasant  race  sprang  men  witli  sttoog  wills  od 
indomitable  courage,  and  the  Moor  had  now,  in  turn,  to  succumb  to  tbe  deqiinA 
hirolinga.  This  hardy  race  not  only  freed  their  country,  but  went  forth  t<j  all  thv  wM 
of  the  earth,  spreading  civilisatiou  and  abiding  to  their  wealth.  In  time  Uw  wetumi' 
lat«d  wealth  told  its  tale ;  unable  to  reaist  the  temptations  of  easts  the  ohildren  «f 
the  active  spiriUt  grew  op  to  laugh  at  labour,  exertion  was  considttred  to  tN>  vil^ 
and  in  a  few  generations  the  nation  becamo  efTutvi  Every  one  cpf  us  know*  il  t 
family  or  families  sent  to  destniction  by  the  sudden  accession  of  wealth.  The  d«jra 
work,  thereby  en  tailing- exercise  and  mental  occupatiuu,  is  exchanged  for  caiiim 
driving  and  late  hoiim,  over-eating  and  over-drinking,  and  Nature  is  denied  a  «(ait 
tu  the  luxurious  and  gluttonous  household.  The  progeny  of  such  oaiuiot  be  UmIi^i 
and  weak  ohildren  are  begotten  who,  if  not  swept  ofl'  by  diBooso,  drift  into  tfiw 
or  bccomi>  useless  members  of  society.  How  many  families  of  aelf-iuade  taen.  a»  tW 
are  called,  do  we  not  see  die  ontf  The  children  of  such  arc  frequantly  tnuMd  ^ 
hixnry,  and  nticcnmb  to  its  evils ;  and  the  genei-ations  aa  they  go  on  beoome  nuse  VA 
mora  eflete,  until  at  last  Nature  denies  a  continuance,  and  (he  Camily  is  huid  <C  ■ 
more.  Aji  in  families  and  nationsr  ao  with  races  :  they  disappoar  to  be  board  of  w)^ 
in  out-of-tlie-way  comers  of  the  earth,  and  their  inHuence  in  the  world,  which  *■ 
once  [mi-omount,  becomes  it'ivml  and  tvorthlesH,  and  the  business  of  the  world  is  dsM 
by  the  more  hardy  races.  Take  for  example,  the  Saxon  and  Cult,  the  New  Zisisi>il> 
and  Maori  race,  the  American  and  the  Red  Indian.  These  afford  examples  hsfa* 
our  very  eyes  of  peoples  wlio  are,  and  have  been,  disappeanng  ;  and  from  anilof* 
w«  may  usuiae  that  the  foct  of  such  n  race  as  tlie  JtM  Indian  or  the  naliM 
Aiiatralian  ever  having  Uvad,  will  be  gatliered  in  time  to  oonio  only  ihun  lu<Ui6«t 
records  and  museum  collections.  The  last  of  the  native  Taaiaaiiiaa  taoa  dirf 
some  few  yean  ago,  and  iufonuutiou  about  tliis  eeotion  of  human  betit^  ii  Co^ 
obtained  only  from  the  annaU  of  the  bintorinn. 

From  all  tbis,  then,  let  us  learn  that  when  a  family,  sect,  twtion,  or  raotth^iBli 
inna  a  natural  to  an  artificial  mode  of  lixing,  that  family,  lect,  nalson,  or  nM 


"rill  beoonw  olwilete,  nnless  means  are  tnkra  to  pnrride  for  iU  physical  develop- 
QKut ;  and  that  this  is  best  obtaiiitxl  \>y  providing  attractive  and  heEdthy  pastimes, 
can  be  indulged  in  concurrently  with  average  every-day  work. 

OvEft-ExKUTIOS. 

leration  of   this  subject  will  be  best  discaased  by  reviewing  thu  pix>- 

"itnd  tho  offbots  of  its  occurrence  at  different  periods  of  life.      Amougst 

ORiLDRSx,  when  left  to  their  own  free  will,  there  is  scarcely  a  fear  of  the  possibility 

of  ov«r-«jtertion.     Before  the  muscles  can  bo  oTfti-worked — -that  in,  worked  in  spite 

of  bkigne — the  will  mnsfc  be  brought  into  play,  and  a  spirit  of  emulation  developftd. 

The  child's  mind  scarcely  midentands  emulation,  lUid  its  will  is  not  brought  into 

play  to  urge  the  mosclee  on  to  prolonged  exertion.     Tho  child  collapses,  when  tirod, 

into  rest  and  sl«>p,  and  m  saves  itaelf  from  over-exertion.    Children  wlio  are  trained 

in  gymnaRties  for  purposes  of  public  exhibition  are  hapi)ily  a  minimum  ;  but  even 

with  thentij  their  trainers  understand  from  experience  that  it  in  unprofitable  to  ui^ 

them  to  over-exertion.     We  often   lieai-   it   said  that  a  child  has  boon  put  dowu 

\»  widk  too  early,  and  we  see  low-legs,  knock-knees,  and  otlier  bodily  deformities 

aiiang  accordingly.     These  troublpa  may  not  be,  bnt  very  fi-ec^uently  are,  asaociatod 

^nih  rickets — the  malndU  aru/taue,  an  foreigners  call  it,  on  account  of  ita  pnonnons 

frcqaeney  in  England.     In  this  damp  elimato  of  ours,  with  itij  feublo  sunshino  ami 

■kricy  atmosphere,  where,  in  atUlitJon,  thousands  npoti  thousands  of  nmnufacluriiig 

driMlwya  ]KHir  their  smoke  and  foul  gases  into  the  air  we  breathe,  how  can  it  be 

4ll»r«fBe  than  that  the  ill-cared-for  child  should  succumb  T    Tho  child,  from  want 

<3(  %ht  and  fresh  air,  and  the  frequent  impossibility  of  going  out-of-floora  owing  to 

ftp  weather,  gets  out  of  health  and  condition  ;  the  bones  are  not  properly  devptopcd, 

Bhl  their  mal-nutrition  becomes  apparent  by  their  not  becoming  hard  enough  to 

^iport  the  tension  and  traction  of  the  muscles,  and  tho  weight  of  tho  body. 

Tliese  changps,  tlien,  are  not  dependent  on  orer-exertion,  hut  on  the  soft  condition 

''the  bones,  which  renders  them  unable  to  resist  tho  least  muscular  force.    In  tlie 

iMVllnttit  of  these  cases  motion  has  to  l>o  stopped  for  a  time,  as  the  bonea  will 

Wome  more  and  more  misshapen  should  tho  ma8cl(.-s  be  much  usdl.     With  these 

'*inarlis  wo  may  then  dismiss  the  e^nl  etfects  of  Over-exertion  in  children. 

It  is,  howpver,  totally  ditferpnt  when  thn  period  nf  vorTH  is  reachftd.     The  spirit 

^  tmolatioa  comes  into  play,  and  tlie  will  is  brought  to  bear  to  urge  the  exhausted 

Njdca  to  extreme  work.     A  lad  is  urged  on  by  emulation  to  win  a  race,  to  throw 

UtOppDoent  in  n  football  scramble,  to  lift  a  henrier  weight  than  he  ought,  and  so  to 

brii^  rityiw  upon  himselt     A  girl  is  induced  by  the  gain  likely  to  ai'cnie  from,  or 

tlMHkiiig  she  has  for,  piano-playing,  painting,  sketching,  fancy  needlework,  A-a,  or 

■fcft  m^  be  ilriren  to  some  of  these  by  diro  necwpily,  and  may,  by  over-exerting 

Wselt  cause  deformities  or  bring  on  ill-health.     She  geta  tired,  by  and  by  becomes 

■duuistod,  Ijut  the  work  mnst  be  fini!>hed,  and  so  ehe  sets  to  work  again,  day  after 

day  and  month  after  month,  until  changes  occur  in  the  Khape  of  her  spine,  or  ill-heaJth 

compels  her  to  give  up  work. 

Id  the  case  of  sadden  muscular  exertion,  as  met  with  in  field  s[>orts,  tlic  chief 


TBt  sjrrLvsscz  or  sxKsaiss  oir  usaltb. 


direct  danger  u  U>  the  circulatory  srstem.    When  one  bmow  uue's  aelf  up  to  ui 
taku  any  greater  extrtion  than  oniinary,  one  dix-a  so  by  takiug  a  deep  Itrciali, 
the  diaphnigtii  (the  midriff,  the  lausclce  of  the  cht^st,  ai»i  the  musoles  in  lii^ 
{wind-pipe),  m>  as  to  render  the  cheat  a  rigid  air-box.     Should  it  be  a  jump 
to  be  performed,  a  short  hundred  yards'  race  that  is  to  Im  run,  or  au^  ext^vmo 
tion  that  occupies  but  a  uhurt  tinie,  one  acaroely  bniathts  at  all  during  the  p^v 
fomuuicc  uf  the  act,  and  a  sevext:  strain  on  tlio  uiroulatory  system  is  the  reoolt 

Kven  when  one  goes  up-stain  quickly,  or  conies  to  a  slight  rise  on  the  n»4  ut* 
Tolont&rily  ore  the  midrif  and  chest  tixod,  the  breathing  is  impeded,  and  wlua  m 
reaches  the  top  ot  the  oBceuL  uuu  is  out  o£  breath,  uud  the  huart  is  quickly  |^>* 
tatong.  So  with  rowing :  by  many  people  Uiu  brouth  is  held  during  ench  strokeieipfaittr 
when  a  spurt  is  put  on,  and,  as  a  consequence,  rapid  breathlessnosa  and  erhawrini 
come  on.  In  the  same  way,  during  siuging,  pubfic  speaking,  and  preaching,  fara^ 
]essness  and  fatigue  will  ensue  in  those  who,  inexperienced  in  such  attexnpta  iW^ 
off  with  buckling  Ui(*niselves  up  to  make  thunuielvui  heard  by  fixing  ths  midnfori 
the  cheat  generally.  In  another  way  do  we  find,  us  an  ever>'-day  uxperio&ei^  ^ 
oflect  of  not  breathing.  When  the  miiid  is  attentively  lixed  on  any  single  nbJHl'- 
Buob  OS  the  developing  plot  of  on  exeitin,i|>  noveJ,  or  the  hatr-breadth  escape  of  a  Mft 
hero,  the  breathing  is  \-ery  shallow,  and  sufficient  air  is  not  entering  to  miMf 
the  blood  in  the  lungs.  When  the  exciting  period  is  over,  whan  the  vohuiK  ii 
finished  or  the  curtain  dropped,  Nature  re-cstabliiiliB!>  hersel£,  and  the  defictevf 
entailed  is  made  up  for  by  a  deep  sigh  and  Uibn  by  frequent  yawninga.  Who  hM  bM 
been  annoyed,  whilst  at  a  concert  or  Uu^tre,  to  tind  one's  self  yawning  agsiusB' 
again,  or  to  find  one's  friends  doing  the  naniti  thing  1  l^he  &ct  is  that  duriay  ^ 
perfonuEuicc  one's  attention  is  so  fixed  that  the  breathing  inay  be  stopped  for  * 
while,  or  cotituiucd  iu  a  very  iuiporfed  way,  and  deep  draoght^i  of  air  in  tlielvn 
of  a  yawn  have  to  be  taken,  so  as  to  obttun  sulHoient  to  satisfy  tiie  blood  Uc 
over  anomalous  it  may  seem,  deep  yawning  at  a  concert  or  play  frequ**DLly  betabP 
intense  e^joymout  rather  than  weariiu>ss. 

It  is  the  eHecta,  however,  of  sudden  or  groat  exertion,  as  it  afiecta  \h^  ot- 
cuUtory  system,  that  we  have  to  tliiuk  uf  hL>rc.  In  uoodoquouue  of  the  bn^ 
being  hehl  during  a  severe  muscular  strain,  the  blood  Is  stayed  in  its  p*># 
through  the  lungs ;  not  meeting  with  pure  air,  it  reftisea  to  go  on,  and  ths  niw 
and  venous  system  get  congested,  and  the  veins  stand  out  prominentlj.  1^  Ut^ 
ciuuiot  pass  from  the  right  tu  the  left  side  uf  the  heart,  as  it  has  (o  go  thmogk  ^ 
lungs  on  the  way,  and,  as  a  consequeuoe,  the  right,  or  venous,  aiflo  of  the  fai*^ 
becomes  choke  fall.  The  walls  of  the  right  side  of  Uie  heart  will,  on  Cnqo^ 
recurronco  of  this  condilion,  be  unable  to  resist  the  prpasun  of  the  Uood,  ant  l^ 
cavities  of  the  right  venlriulo  and  right  auricle  become  ddatod,  Tht^  <^ 
induced,  is  a  permanent  condition,  and  j^vcs  rise  to  luauy  troubUss,  such  as  ckntfU' 
bronchitis,  dropsical  swelliug  of  the  l^s,  palpitation,  feeling  of  suflbcaiim  oo  m' 
iiou,  and  arrest  in  growth  ouU  general  puny  condition  if  the  youth  is  DOiaUeady  M? 
developed 

Hohling   the   breath   during  praIoui(L*<1  or  frequently   occuiring  SMwrt  atn 
may  also  iuUuou  evil  remits  in  tlto  longi  thoiasclvea     Let  tlie  rgader  hen  patv 
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^ttoawatt  and  try  ihv  following  oxperimunt.  Take  a  deep  bnathr  fix  the  chest  bj 
preventing  (ho  air  encapin^ ;  now  tnr  to  force  Lke  air  out,  bat  atill  hold  the  bnmUi, 
**d  it  wiU  bo  felt  that  the  rnidiif  ia  oontnctittg  and  the  abdomen  reoeditig,  The 
MowqiMCkOe  ia  (hat  tha  air  in  the  chest  ia  being  oompreiaad,  and  the  walla  of  Uie 
Ing  in  which  it  ia  contained  must  be  enduring  a  great  Btrain.  8hoald  this  be 
(00  great  or  of  too  frequent  recumince,  aa  happvim  in  exertion,  the  elaatiu  tiMue  el 
which  the  lung  is  targoly  oooipoaed  will  rupture,  and  the  lungs  wiJI  beeome  perma- 
tij  distended.  The  ehusi  will  be  ])cniuuietttly  over-distended,  aafiuming  Un 
■hapa*  as  it  ia  called ;  the  Khouldem  wUl  be  raiaed  to  acccrnrnKxlatu  the  fa^ 
limga  in  the  chest ;  and  an  appanmt  ahort  oeok  zeaulL  This  ia  the  oondition  cmUad 
''(cnphyBeiua."  A  hon*e  audering  from  this  is  aaid  to  be  "  broken-windod,"  aad 
it  i«  the  same  oondition  prociaeJy  that  ia  induced  in  the  horee  as  in  onnelToaL 
Anhina  is  a  name  also  given  popularly,  but  wrongly,  to  the  same  cooditMOif  asthma 
bang  a  totally  different  disease.  These  and  many  other  evil  reanlts  may  arise  from 
•xtrecDa  exertion,  especially  in  those  joaths  who  are  not  in  training,  or  who  know 
not  how  to  manage  their  breathing  and  strength  wlien  they  are  suddenly  called  on  to 
ptrbrm  &a  ejitra  groat  muscular  taak.  Let  no  lad,  Uii.>»,  indulge  in  prolonged  trials 
«f  strength  who  is  not  under  the  qyce  of  a  trainer,  or  some  one  to  guide  him  safely, 
sod  point  out  to  him  how  to  avert  the  dangers  that  may  cause  fatal  ooosoquencea. 

Amongat  ui  rls,  whether  they  be  highly  eduoaied  and  kept  at  aohool  mitil  they  am 

<lgble«D,  or  whether,  on  the  other  hand,  they  be  aaat  to  work  at  an  early  date,  there  am 

■ny  mahidies  that  may  be  induced  by  over-exertion.     A  girl'a  life  after  twelve  is 

ai  totally  diderent  from  a  boy's — the  daily  life,  the  pleasnras  and  pastimes  of  the 

an  so  distinct,  that  it  ia  to  be  expected  that  a  diflbrent  sal  of  troubles  will 

from  orer-excrtion.     And  that  this  is  tlio  case  will  be  seen  below. 

Girls  are   ready  for  work  al  an  earlier  age   tliaii   boys,   and   have  often   to 

•rtuit  to  severe  musouUr  endunuioo  at  a  very  early  age.     The  simple  exertion  of 

Mudtag  for  hours  together  is  nowhere  bettor  exemplified  than  in  the  chus  of  shop 

pria    The  number  thus  employed  in  this  country  arc  hundreds  of  thousands ;  and 

tos  unart  manner  and  good  appearance  are  high  qualiticatioiis  for  the  office,  it 

■^rpeos  iliat  the  physiqiae  of  on  enormous  number  of  healthy  girls  is  destroyed  by 

ibaaeraingly  simple  labour.     In  the  first  plaee,  the  fami  of  being  indoors  from  mom- 

ia^  till  uight  ifl  terribly  against  health  ;  next,  tbu  standing  at  and  leaning  fbrwarch 

i>nrkcounter  is  s  severe  muBcahtrKtruin,  osjiocially  ontbuuiuKclesof  tlieluckand  the 

Olnn  of  the  logs.      Let  the  r(!ador  hefti  liy  the  position  for,  say,  five  minulee,  by 

■npl^  it«ndtng  up,  kaeping  tlio  feet  together,  and  leaning  forwards  over  a  tahlo  ; 

fl  viU  be  then  foand  that  the  atmin  on  Uie  mosalea  of  the  regions  mentioned  is 

■Bneosi^  and  latigue   rapidly  enanea.     Imagina  the  exhaustion  that  must  ensue 

*fi<ir  ilajrs  and  weeks  of  such  a  trial,  as  is  the  case  witli  the  shop  girl  or  barmaid. 

Ut  01  now  trace  the  oonsequencea  of  tliis  iMwition.     We  know,  from  ooosideratiotui 

<kcsdy  «nt<r>re(l  into,  that  when  a  ronacio  actn,  hloofl  is  carried  to  it  in  increased  qaan- 

'  '       To  Uk)   muaohsa  of  the  calvce  of  the  legs,  then,  blood  must  oomc  in  great 

',  '  'iiy  as  the  effect  of  Umg  standing ;   at  first  the  muscle  tncnmses  in  sixe  and 

«tf«i^*th,  bat  the  eonseqitenoe  o£  the  prolongation  of  the  strain  on  the  vessok  is 

that  '(ly  luul  by  they  rofuaa  to  obey  tlie  ctdls  of  the  inornuHH)  pressun^  and  begin  to 
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dilata      The  veins,  having  thd  \coakfr  waHr,  dilate  Hmt;  and  soon  sliov 
promineatly  beiteuth  th«  skin  fts  varic^ofui  voiiut.     Continued  standing  nuiy 
veins  to  rapturo  Bnd  bleed,  or  set  up  a  Eoul  ulcer  of  the  ](.-g,  dit&cult  to  beal,  aol 
rendering  the  girl  unfit  to  continue  her  ocaipiition,  or  to  take  walking  cx«n;i««.      \ 

Ko  more  common  disease  ia  Icno«'n  ftmoiigst  girls  concerned  in  such  emptoyoupCi 
and  there  is  no  dinease  that  makes  life  mare  miseraltle.  Although  I  have  eifead  M 
clnsa  oolv  as  an  example,  a  similarly  afflicted  and  still  more  numerous  claa,  4 
buing  found  in  every  curncr  of  the  kingdom,  aro  waaher -women.  Their  poattM^ 
witilst  at  work  is  even  more  trying  than  tJmt  of  the  shop-osustant  at  a  ooaoH4| 
The  bending  over  a  tnh  ncceKsitaten  a  still  more  severe  strain  on  the  ninaeAi4 
of  the  lower  extramities,  owing  to  the  still  more  stooping  pfwition  of  the  ncmIbb^ 
Varioose  \'einB'atMl  Judeous  tdoers  predominate  amongst  this  class  to  an  extnoi 
dinary  cxteui.  \ 

Tlio  intemal  oomplnints  induced    in  girls  from   tmliealthy  or  orer-tiring  w 
plojtnout  cannot  ho  disouased  hore;  but  it  would  i>a  a  dereliction  iu  dutynoitii 
turn  for  a   short  pmiod   to   try  to  explain   changes  in  the  spine,    vbich  golfj 
Uw    iwne   of    "growing   out   of   the   shoulder,"    or    **lateral    curvaturB."     lUi 
deCottniky,   although    not   necessarily    asKOciated   with    disease,    is    so    prod«<liw| 
of    miaery  and    annnyanoe    to   the    individual,  anti   Kuch'  an   anxious   considw 
tion  to  parents,  that  to  uiKlemtand  it,  the  reader   must  consent  to   go  ikni^ 
the   following  details.     Ilie   bock-bone,  or  spino,  consists   of  a  column  el  «■! 
bows  (colled   vortebne),    piled  one  on    the    top  of    the   other.       Between   e»*f 
pair  of  bones,  pieces  of  sofl  tissue  arc  put  in.  to  allow  of  t)ie  bending  or  twiatiag<f 
the  column  in  every  direction;  »o  that  whilet  this  column  is  firm  it  is  also  fnt'T 
flexible.     Ribe  aro  attached  to  the  baok-bone  in  tJie  chest  region,  and  tlie  iiff" ^ 
extremitien  rest  on  the  upper  ribs.     Natamily  the  spine  is  curved  in  an  aatcn-; 
poatertor  plane,  hut  it  is  when  a  decidedly  lateral  or  aide  to  side  curvatore  *pp(^|! 
that  the  deformity  spoken  of  ariiiea      Even   tliis  lateral  curve  exists  to  a  W^" 
degree  in  almost  «ve9T  person,  owing  to  the  use.  of  one  hand  more  than  the  ol^i 
The  continued  mta  of  the  right  hand,  for  inatonoe,  tires  the  ahoDld#<r,  and  the  Mlj 
^la  towunls  tlie  lightN  whilst  the  spine  is  bulged  towards  the  left  shoulder,     ^i^^l 
Uiia  is  excessive,  Uic  left  fthoulder  becomes  pt-omioent,  and  is  often  the  first  iadivi 
tion  that  something  is  wrong.     On  exaraination  by  a  mrgeon,  it  wUl  bo  o"^ 
domoiistrated  that  it  is  not  the  shoulder  that  is  affected,  but  that  the  bulgiaf  tfi 
the   apiao   towards  that  shoulder  is   the   cause  of  the  deformity.     Mihl  d«frMi 
of  tikis  inequality  of  the  slioulders  is  an  every-day  ex[>crience  ;  a  schoolboy,  loa^ 
tomed  to  carry  a  bundle  of  books  below  tlie  aauu-  arm  to  and  from  school,  v4 
uaturally  incline  towards  tlie  weighted  side ;  an  army  officer,  from  oarvTing  fci 
Bwonl   on  his  left  side,   oomes   to   drop    tlie   corresponding  ^Imutder;  a  man  4 
womaii  accustomed  to  riding  xhows  an  inequality  of  the  sltoulden  from  the  ei' 
vork  given  to  the  rein-holdtng  hiuid.     Tliese  and  many  other  familiar   i 
might  bo  re&Iily  cited,  in  which  the  trouble  is  hardly  peroeptibla.     On  the 
hand,  the   deformity    may  liectome  marked,  and   rei^uire   oonsidoration.     71m 
at  which  it   is  most  likely  to  appear  is  at  or  about  pnberty.     Both  mixm  ar«  li 
to  it;   but  it   is   more  common,  because  perhaps  moiv  easily  noticed,   in- 


o/jiis'  Exunciss. 


m. 


A.  Tiran  ahomiuf  Cumtun  of  tlM  8pln«t 
■;  Tlu  tfltat  ol  nuib  ft  Comliue  on  Uw 


than  in  jroting  mttn.     At  or  itbmit  i)ut>erty  ia  the  i>eruHl  of  rapid  growtli 

and    dftvt'lopDieut.     TLe   bonea   IfiigUit'ii   rapidly,  and  an   tlicy  uru  sitill   soft  and 

carttl*giiiou5  lii  places,  Uie  inu^ev  on  opposiui  sidcK  of  Uie  LMxljr  require  to   be 

kept  in  iw  (M)ual  state  of  tenMon  ;  othrnvine  any  contintiMi  action  of  oue  group 

of  nittscles,   say    the   upper    fxti-emity,  to  tlip 

neglfct   of    the    oorri»)M>ii4ing    groap    of    the 

apposite  side,  will  cnnao  the  soft  bones  to  Iw 

hwit.     Hboolf]   development  rapidly  follow,  the 

bones  uny  Itccmae  hard  in   this  pitftition,  und 

^BsmiaiU'nt  lat<>nil  cur^iitun^  be  establisUc-fl. 

^B  Almost   liU     employments    necessitate    the 

use  of  one  hand  raoro  than  the  other ;  but  wp 

only  to  discuss  the  wtirk  tliat  is  set  girlit 

do  at  th«  age  mentioned.      If  the  girl   Ix*- 

to    the    upper    or    middle  classes,  she  is 

lOBt  invariably  away  froui    home  at  school 

lilhis  periotL    8he  has  to  prActtne  at  tlie  piano 

kn{  boure  togetlier,  to  write,  to  draw  or  juiint, 

lo  anr,  knit,  tat,  crochet,  &c.     The  ami  aches 

after  a  time,  and  the  fatigued  limb  causes  an  involuntary  drop  of  tlie  shonlder. 
Tie  jpri  retjnires  all  her  streiio;th  at  tliis  fiunod  to  snpiwrt  her  in  her  rapid  growth  ; 
Hil  Uiia  extra  and  ntiluLliince<d  iis<>  of  one  part  causes  an  impression  on  the 
•rft  Innes  with  which  the  nmsclos  that  are  called  into  action  are  connected.  If 
Ihc  girl  belongs  to  the  lower  claRHCB,  sewing  or  machine  work,  flower-making,  Ac, 
tav  iie  Iter  daily  employment,  giving  rise  to  Itk**  ti-ouhleH. 

What  mischief  is  wrought  in  Iwardintr-HchooU  with  the  health  of  yonn^  girls ! 
-AU  sorts  of  strains,  both  mental  and  pliysical,  are  put  on  them.  Tlie  continual 
"Ititt;  bolt  upright  in  a  oliair  ;  Uie  oantiuiml  calU  to  attention,  to  position,  and 
•^ipeamnoe  ;  the  close  confinement  indooni  ;  the  halnt  of  wnding  onwntry  jrirlK 
to  towns  at  the  most  critical  iMsriod  of  tlieir  lives,  are  lUl  conducive  to  tr\-  tini 
Willi  and  strength  of  any  girl,  however  robust.  Tlie  exerciiie  afforded  to  bo_v» 
i>  ])leBtifnl  and  \'aried,  but  what  have  girl?  in  the  way  of  ont-of-door  gamen  ( 
fet»ltt  lawn  teimis,  pmctiually  none.  For  no  account  can  be  taken  of  the  daily 
**!>«ai|.two  hoarding- nchonl  walk;  an  infliction  that  has  to  lie  gone  through,  in 
»liicbthe  girls  may  neither  look  to  the  right  nor  to  the  loft,  may  neither  Rinile  nor 
nil — may  do  nothing,  in  fact,  that  nature  promptR  them  to  do. 

Place  a  handculT  between  the  two  a.s  tliey  walk  out,  and  ynn  do  what  is  being 

•kftB  to  these  young  girl^'  spirit**.     What  is  the  consequence  after  fioliool  days  are 

I     A«  the  captive  revels    when    set  free,    the    girl  rapidly   falls  away    from 

•tiff  training ;  slie  has  two  lives,  one,  the  boanling-aehoo]  lifi-,  for  hei-  Roeiety 

im.  another,  the  opposite,  for  home  life  in  which  she  ix  sure  to  run  to  the 

■'••me.     Hlie  may  be  dkOHcn  fur  n  wife  by  some  one  who  snen  onir  the 

■  i"i|    tsiite  of  hep  existence.      After    innrriage,  the  iievulsion  from  this, 

tniiniug  of  her  youth,  l>ecomea  more  inarkfd,  ami  the  acoomplishments  and 

are  laid   aside,  she  becomes  careless  alike  of  her  own  improvement,  her 

26 
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husband's  feelings,  and  her  children's  mental  welfare.     Depend  upon  it,  tJus  is  e?^ 
tA  the  chief  causes  of  unliappj  homes. 

Qv'er-exertion  to  people  in  advancing  years  is  attended  with  many  dongieR 
The  dangers  are  brought  about  chiefly  by  the  changes  which  ore  being  vroa^/ 
out  in  the  tissues  of  the  body.  No  tissue  or  organ  of  the  body  shows  sigm  rf 
decay  to  so  great  an  extent  as  the  circulatory  system.  The  blood-veesels  bectrae 
less  and  less  elastic  and  more  and  more  brittle  as  years  advance,  nntil,  vim 
extreme  age  is  reached,  the  vessels  are  as  hard  and  as  brittle  as  a  piece  of  mother-^^ 
pearl.  The  heart,  finding  difficulty  in  propelling  the  blood  through  the  narrowed 
vessels,  becomes  increased  in  size  and  thickness  from  extra  work,  just  as  any  otber 
hard-worked  muscle  would  do.  The  brittle-walled  vessel  may  give  way  from  extn 
pressure  thrown  upon  it,  such  as  running,  as  one  sees  stupid  old  people  doing,  to 
catch  a  train.  The  strong  heart  is  set  beating  more  quickly  from  the  exertion,  tad 
the  blood  thumping  away  against  a  weak-walled  vessel  will  cause  the  walls  to  gin 
way  and  blood  to  escape.  Should  this  be  a  blood-vessel  in  the  brain,  as  it  often  bi 
"  apoplexy  "  will  ensue,  with  all  its  train  of  troubles. 

Another  result  of  age  upon  the  heart  is  fatty  degeneration,  already  spokeo  of 
when  discussing  atrophy  of  muscla  As  one  passes  from  in&ncy  to  old  age,  die  M 
which  was  accumulated  beneath  the  skin  departs  from  there,  and  comes  to  be 
deposited  on  internal  oi^ians.  The  heart,  with  other  organs,  gets  coated  with  fit. 
giving  rise  to  what  is  oJled  a  "fat  heart."  By  and  by,  from  tlie  interference!^ 
this  with  the  nutrition  of  the  muscular  fibres,  the  walls  of  the  heart  become  vetbr 
and  weaker,  owing  to  the  fatty  degeneration,  or  the  subsidence  into  fat,  of  the 
muscular  fibres  themselves.  Any  person  with  his  heart  in  this  state  is  subject  to 
fointing-fit-s,  and  attacks  of  flushings  of  the  &oe ;  fat  grows  apace,  and  flnttenogi  > 
the  heart  cause  great  annoyance.  It  is  easily  seen,  then,  that  as  a  peison  advince* 
in  years  exercise  must  be  modified  to  suit  the  brittle  vessel  or  the  fatty  beiri 
Sudden  bursts  of  violent  muscular  movements  cannot  be  withstood ;  and  the  stnag 
man  who,  but  a  few  yean  previously,  could  lay  aside  his  pen  to  scour  the  hilli  vitk 
his  gun,  will,  when  hegeto  a  few  years  older,  have  to  suit  his  out-of-door  |deann' 
to  the  state  of  his  circulatory  system.  These  and  many  other  ills  mi^t  be  en- 
merated,  such  as  rupture,  paralysis,  blindness,  Aa,  that  ensue  from  any  wU* 
strain  attempted  by  an  old  person.  Walking  is  almost  the  only  exercise  suited  to  tbo* 
of  advancing  years,  and  that  must  be  indulged  in  with  a  due  consideration  (tf  t^ 
strength  in  each  individual  case. 

As  years  accumulate,  so  feelings  of  getting  "  old  "  creep  in  apace ;  but  thisperiri 
vanes  with  diiFerent  individuals,  not  only  according  as  they  are  in  praotioe  or  trainii* 
but  also  according  bo  the  idiosyncrasy  of  the  individual.  No  two  are  exactly  alike  in 
fe4itui-e«,  expression,  feeling,  or  brain  power,  and  just  as  dissimilar  are  people  as  r^i^ 
l)hytiical  endurance ;  and  what  is  sufiicient  exercise  for  one,  may  be  to  another  eith* 
too  little  or  too  much.  There  is,  then,  no  general  rule  to  be  laid  down  ;  each  indi- 
vidual must  find  out  by  experience  what  is  sufficient,  and  what  is  not.  In  fainy 
licaltliy  i>eoi)le  it  is  not  until  after  thirty  or  thereabouts  that  one  begins  to  ob>prrt 
one's  own  j)ecnliar  physical  idiosyncracies,  and  to  act  upon  them.  By  and  !?• 
on  ol>servation,  a  store  of  knowledge  is  laid  up,  until  it  is  said  "  a  man  is  either  a  fM' 
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a  pfajsidan  at  forty."  From  forty  onwards,  as  joam  odvanoo,  one  has  to  k>avf> 
'  Iha  mcH*e  violent  excrciies  to  allow  for  tbu  altered  condition  of  things ;  but  m 
gruleBof  life  one  sees  old  ])eoplo  working  thoir  ruin  by  over-exeo-ting  tliemsclv(>R. 
1  old  City  geuUemaa  running  to  cittch  Im  morning  train ;  an  old  farmer  liafitt'nin-j 
toTD  the  strayed  sheep  out  of  a  com-tield ;  the  old  sportsman  having  a  la^t  run 
th.  the  hotmda ;  the  last  game  at  cricket ;  the  last  pull  on  the  river ;  it  is  always  the 
ct,  becauM  ozke  goes  on  again  and  again,  having  **  lasts,"  tmtil  something  happens 
incapacitate  one  from  doing  the  same  thing  again. 

We  see,  then,  that  over-exertion  may  occur  at  all  periods .  of  life,  from  youth 
iwarda ;  that  it  is  the  will  that  ui^s  on  the  flagging  energy  to  over^exertion, 
id  thereby  brings  on  physical  ruin,  or  death.  The  golden  rule  is  "to  stop  work 
ben  one  feels  tired  " — >.&,  when  the  muscular,  rcspimtory,  and  circulatory  systems 
bow  signs  of  &tiga&  As  years  advance,  a  thinking  man  straj^les  to  meet  his  own 
irticolar  case,  until  it  is  only  at  the  close  of  life  one  finds  out  how  to  liva  Each  one 
this  own  hacometer  in  regard  to  what  constitutes  sufficient,  too  little,  or  excessive 
uennae.  It  is  veil  tiiat  during  the  period  of  youth  and  early  manhood  an  enormous 
tttoant  of  exerciae  can  be  easily  recovered  from,  as  the  heedless  use  young  men 
uka  of  their  stoength  and  qiare  enei;gy  would  engender  ruin  to  their  bodies,  and 
Mnihilate  the  niee.  It  is  when  years  are  creeping  on,  and  the  tissues  are  leas  able 
to  lUnd  sadden  onaeta  of  work,  that  permanent  danger  is  certain  to  result 

Training. 

What  is  more  common  than  to  hear  said,   when  muscular  exertion  is  under- 
taken, that  it  is  impossible,  as  "  I  am  not  in  training,"  or  *'  I  am  comjiletely  out  of 
nulitioni"     These  are  phrases  which,  in  the  popular  sense,  every  one  understands. 
U  DKsiis  that  the  muscles  of  the  body  are  not  in  a  ntate  to  allow  of  the  porfonn- 
*>He  of  some  ae^ire,  sadden,  or  difficult  act.     Further,  it  also  implies  that  htul  tho 
pncMa  of  training  been  gone  through,  the  muscular  feat  could  have  been  tried,  and 
*itb  good  hope  of  auocess.     What,  then,  is  the  difference  between  being  in  training, 
aadbeiog  out  of  fxmdition  1     We  so  fully  discussed  in  an  early  part  of  this  article  tho 
*^ttla  of  action  and  inaction  on  muscles,  that  it  is  not  necessary  to  go  over  the 
'■QU  grooud  i^pain ;    suffice   it  to  say  that  muscles  when   not  used  sufficiently, 
*»*!,  as  in  a  cripple's  limb  j  but  when  fully  employed  they  grow  in  size   and 
*aigth,  as,  for  example,  a  blacksmith's  fore-arm,  and  a  pedestrian's  leg.     In  one 
*te-thatof  too  little  exercise — fat  accumulat«a  around  the  muscle  and  hamjK're 
'^  Ktisn,  or  the  mnseular  fibres  may  even  degenerate  into   fat.     All   this  was 
I*wii)aily  explained.      In  training,  however,  the  opposite  condition  obtains.     The 
^■wtity  of  blood  cinmlating  in  ^e  muscle  is  increased,   the   fat  deposited  in  n 
P«riod  of  qnietade  is  abeorbed,  the  bulk  and  hardness  of  the  muscle  is  increased, 
»wi  the  muscle  is  to  be  felt  as  hard  us  a  board  bimeatb  tho  skin.      The  conse- 
"pence  is,  the  amount  of  strength  resident  in  the  muscle  is  magnified,  as  evidenced 
*7  tlie  increased  power  and  capacity  to  execute  muscular  feats  which  were   pre- 

'wnsly  impossible.  i  ■  i.  ■      u 

JTot  only  is  it  the  muscular  system  the  condition  and  power  of  -which  is  aiterej. 
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but  the  cii-culatory  and  respiratory  organs  are  also  changed  in  their  capabiliti^^ 
to  an  extraordinary  extent  The  breathing  apparatus  is  just  as  capable 
being  carefully  trained  as  the  luuacles ;  and  the  circulatory  syRtem  can  ^ 
loade  to  endure  severe  strains,  which  without  training  might  have  caused  dear%£ 
When  one  is  out  of  condition,  the  breathiug  becomes  quick  and  hurried  duruu' 
any  exertion,  until  at  last  one  has  to  stop  from  breathlessness,  and  the  heart  heats 
so  rapidly  that  it  gets  off  the  balance  and  causes  extreme  discomfort.  Bj 
training,  however,  the  breathing  is  rendered  freer,  and  more  manageable;  the 
blood-vessels  can  be  educated  to  allow  for  the  increased  supply  of  blood  nubing 
through  thera,  without  much  danger  of  the  wall  giving  way ;  and  tiie  heart  ii 
indii-ectly  regulated  to  undergo  but  little  or  no  discomfort  from  even  a  foor 
mile  race  in  an  outrigger.  Hence  not  only  are  the  muscles  improved,  but  the 
circulation  and  respiration  are  benefited  and  strengthened.  Many  mental  pliilo- 
sopliei's  say.  Why  use  our  muscles  at  all  1  Is  it  of  any  use  improving  the  miudci 
of  our  legs  and  fore-arms,  and  wasting  strength  of  which  we  have  only  bo  wA 
to  spend  1  Is  not  the  brain  better  able  for  increased  work  when  the  chief  mpplf 
of  blood  is  directed  towards  it  instead  of  towards  our  muscles  t  Interrogate  vaA 
a  one  thus :  Is  it  your  desire  to  live  to  a  good  age  1  The  question  is  necesni^i 
as  a  man  with  such  a  perverted  notion  of  things  is  likely  to  hare  aepnldinl 
theories  in  regard  to  life,  arising  from  indigestion,  headaches,  and  all  the  eoo- 
comitant  evils  resulting  from  ill-health.  Receiving  an  answer  in  the  affinoiUvf, 
point  out  to  him  that  he  cannot  do  so  unless  he  maintains  liis  drculaUao, 
respiration,  and  digestion  in  good  trim  j  that  there  is  no  way  of  reaching  tbe« 
to  improve  their  condition  other  than  by  muscular  movements.  The  heart  ii 
meant  to  act,  and  not  stand  still ;  its  very  action  is  the  secret  of  the  oontinniDet 
of  its  strength ;  diminish  that  action,  and  its  strength  fails ;  maintain  it,  and  in 
powers  endure.  Exercise  is  necessary,  again,  for  digestion.  The  diagrami  girs 
(Figs.  7  and  8,  p.  424)  show  the  situation  of  the  liver  and  stomach  in  regard  to  tb* 
diaphragm,  and  the  reason  of  their  being  there  is  the  compression  and  moticn 
they  receive  from  the  diaphragm  and  chest  wall.  Diminish  the  action  d 
these  surroundings,  and  the  digestion  will  be  upset ;  maintain  their  full  fcffoe,  «a^ 
they  will  promote  it.  Since  we  have  shown  that  the  circulation,  respiration,  u^ 
digestion  can  be  maintained  in  their  healthy  action  only  by  muscular  exerciflBi  '^ 
is  unnecessary  to  discuss  further  the  question  of  the  use  and  necessi^  for  aath 
exercise  ;  wc  adopt  it  as  an  undoubted  truth. 

The  process  of  training  that  has  to  bo  undergone  by  athletes  nowadan  ■ 
reduced  to  hard  and  fast  rules.  That  these  rules  are  not  so  good  or  scientific 
as  could  be  wislied  is  a  matter  for  regret.  The  work  of  training  is  kA  •* 
"  trainers,"  and  they  are  men  who,  learning  from  their  predecessors  wbatenr 
facts  were  known  to  them,  build  up  a  code  of  rules  framed  largely  on  imperfK* 
experience,  and  added  on  to  by  what  they  have  themselves  believed  to  be  osefnL 
Medical  men  of  reliable  knowledge  and  sound  professional  attainments  U" 
seldom  lent  themselves  to  consider  seriously  the  subject  of  training,  and  »•  \hf' 
the  subject  on  a  sun;  Kciputilic  footing.  Many  of  the  nu-thods  used  by  "tr.iin-ff' 
are  largely  empiriol,  and  they  are  foimd  to  be  good  or  bad  only  when  titer  sac- 
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or  fail,      "riit-'  failun-  inav,  Uowcvpr,  »lo  mucli  (Itiniugc  to  the  [>U[iil,  anK  luanj* 
at.    man  bi'eaks  dovrii  in  training  from  hfiing  nuidc  the  subject  of  wnmn  iaiperfect 
or  muuitttlite  rf^ime.     Tliitt  is  a  cause  of  fniture,  no  <lniil)t,  ah')  an  ini[>4'»rtaiit  one 
too,  but  t^jtuilly  BO   is  an  attempt  at  training   by  an    imliviilual    onnntitntion-illy 
nn6tte<l  for  any  sucli  procosa.     It  is  tho  cousideratiou  of  the  hi^lh  of  the  indi- 
vidual Trho  in  to  nnfiwgo  trainin*;  that  shoultl    ho  of    tliP  first  iinportHiicc ;  only 
healthy  penona   shouhl    »alimit  to  it  procpsft  of  nevci-e    training.       But   what    w 
health  ?  and  who  can  declare  that  h«  posaossPH  it  ?     To  answer  this  <lit*rt!y  or  il^^tinn 
hcAlth  accurately  is  imposKiUc,  no  two  people  uttuiuinj;  the  same  atantlni-d.     Haw 
oonunon  is  it  to  hear  pfioplrt  say,  "  they  never  had  a  day's  iUn«?8a  in  their  lives  ;'*  ami 
when  one  comeB  to  in<|nirft  into  it,  on**  will  find  that  thft  furt  of  thnii-  having  had 
a  fever,  a  brokttn  bon**,  a  sprained  joint,  a  cold  that  kept  them  in  thfl  house  for 
days  together,  is  forgotten,  and  roost  of  us  have  to  puzxle  our  memories  to  remember 
if  we  ever  had  any  illness.      It  ia  a  great  happiness  to  think,  that  such  miseries 
are  not  remeraberod,  and  that  the  memoiy  of  the  lilacU  dayw  in  our  heidth  calendar 
is  left  behind  ua  on  the  Bick-btsl ;    but  inort  of  us,  were  we  mibmitted  to  a  careful 
phyaicftl    overhauling,    vould    hud    ourselves  emmierated,    were    we  categorically 
sammed  up  as  horses  are,  io  the  eloss  of  "screws." 

Training  brings  out  our  weak  points  us  well  as  our  strong;  and  if  thf  weak 

points  become  pronnunoed,  it  is  evidently  time  to  stop.     Two  mou  appai-ently  in 

anind  health,  and  submitted  to  the  same  form  of  training,  may  show  wide  ditTer- 

«oc«  SB  the  rcsidt     One  may  go  through   the  process  with   apparent  benefit  to 

knnself;   the  other  may  break  down,  with  wrious  oonseqiienceH  to  his  physique. 

So  that  training  may  do  no  damage  to  a  healthy  person,  but   in  one  who  lins  a 

**Kk  puint    in  his  eoonomy  the  proiress   will  almost  iiivaiiably   timl  it  out,  and 

iQiieT  active  soma  disease  that  might  have  otherwiM  lain  dormant     Shotdd  a 

fonng  man  with  a  tendency  to  scrofula,  consumption,  inDammation  of  the  lungs, 

*  rbeumatism,   indulge  ui  a  system   of   tniining  nc«osnary   for  u  HUprento  cfTort^, 

•*  will  lic  fortunate  if  he  doe-?  not  break  down  during  the  process,  or  succumb 

•oer  the  event,  from  whate^'er  bodily  malady  he  may  inhfirit  from  his  parents — a 

BttMr  which,  had  It  not  been  probed  by  ill>«djudged  muscular  effort,  might  never 

ktTB  been  known  of.      Are   such    persons   never  to  Imve   exercise  I      Thut   is   a 

foully  different  question — one  that  cjin  have  only  one  answer.     The  answer  is, 

Ht  oil  and  imndry  indulge  in  raoderatti,  ovt>ry-day  exercise,  as  most  of  us  know 

":  but  let  no  one,  hovr'evcr  healthy,  submit  to  a  course  of  training  until  he  has 

"*n  first  examuiol  by   a  medical  miui.      Mi'tlicul    men,  however,  art-  but  seldom 

"ooROlted    until   it   is  too  late  ;    imtil    Ihe    evil    is   wroiiglit,  and    re]tent«nce   for 

'■at  following   sound   advice    is  at  hnml.      Thi.t  is  a  state  of    tilings  that    ought 

to  be  stopped.     No  young  man  ought  to  bf-  allowed  by  his  j>arents  or  guardians 

'■'I  finjceed  to  great  trials  of   strength  or  endurance  without  Ireing  first  canrfully 

'■ismincd  ;  and  not  only   so,  but  during  th*:  process  of  troiutug,  at  frecpteiit  in- 

(errata,  he  ought  td  be  gabraitted   to  careful  examinations.     Just  as  recruits  for 

tbe  army  ore  examined,  so  should  a  recruit  for  traiidng  be  examined,  only  much 

mnm   carefully  ;   for  it  is  a  greater  effort   to   engage  in    training  for  a  four-mile 

raving  tfonteit,   than  to  fight  under  an  Indian  sun.      Pro[)ortionately   more  lives 
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are  lost  yearly  from  an  iadiscreet  use  of  streiigtlt,  than  are  killed  in  engageme^^ 
fought  by  our  countrymen  against  a  foreign  foe. 

To  enter  into  all  the  concomitant  dangers  of  severe  muscular  exercise  vc^-q^ 
be  to  go  into  a  multitude  of  details  of  disease  that  would  fill  volumes.      Hbr- 
aver    important    that    might    be  to  medical  men,  it  is  irrelevant  here ;    and  ir? 
shall  be  content  with  simply  pointing  out  some  of  the  troubles  and  diseases  &tt 
are  apparent,  and  likely  to  occur.     The  full  list  of  such  will  be  given  hereafter, 
and  the  dangers  peculiar  to  some  of  our  imtional  sports  are  pretty  fully  dealt  vith 
under  the  heading  Sports  and  Pastimes. 

The  dangers  of  training  are  both  immediate  and  remote^  By  imm^iite 
dangers  are  meant  those  which  develop  during  the  process  of  training  or  it 
the  time  at  which  the  supreme  effort  is  being  made ;  by  remote,  those  which  van 
after  the  training  process  is  finished.  As  examples  of  *'  immediate "  dugoi 
may  be  mentioned  : — 1.  A  gradual  falling  off  in  tone  and  vigour ;  2.  The  rnptnte 
of  a  muscle ;  3,  The  rupture  of  a  blood-vessel  in  the  lung,  brain,  or  eye ;  4.  Dit 
tation  of  a  cavity  or  cavities  of  the  heart ;  5.  The  giving  way  of  a  dil»^w^ 
valve  in  the  heart ',  6.  Catching  cold  from  being  exposed  in  all  sorts  of  westbff 
in  insufficient  clothing,  the  result  being  bronchitis,  pleurisy,  ioflammation  of  tk 
lungs  (pneumonia),  rheumatic  fever.  7.  A  host  of  abdominal  and  cardiac  trouUei) 
such  as  abdominal  rupture  (hernia),  twisting  of  the  intestines,  giving  ws]r  ft 
a  heart-valve,  kc.  As  examples  of  remote  diseases  may  be  mentioned : — 1.  Amrt 
of  growth  and  development  in  young  men ;  2.  The  lighting  up  of  dormant  diMtaA 
such  as  struma  or  scrofula,  tubei-cle  or  consumption ;  3.  Kidney  disease,  renltiD{ 
from  imperfect  nutrition  and  overwork ;  4.  Permanent  injury  to  joints ;  $■ 
Lateral  spinal  curvature,  especially  in  girls ;  6.  Varicose  veins.  IliiB  feuM 
table  of  possibilities  is  laid  down,  not  with  the  idea  of  checking  Uie  punnH 
of  games  and  pastimes — far  other  is  the  idea ;  it  is  rather  to  encodnp 
their  pursuit  in  safety,  by  urging  the  necessity  of  having  all,  if  that  were  posits* 
but  having  at  least  all  the  boys  and  young  men  at  our  public  schools  and  noi' 
versities  submitted  to  careful  medical  examination  before  nndergoing  seven 
training.  Nothing  brings  a  game  or  sport  into  greater  disrepute  than  to  hear  of  ■ 
death  resulting  therefrom ;  and  a  boy  is  forbidden  by  his  anxious  parents  to  pw«- 
cute  this  or  that  game  accordingly.  When  facts  come  to  be  analysed,  it  willcrfttnliB 
found  that  death  resulted  from  some  physical  defect  that  was  not  known  to  those  '9 
charge  of  the  boy.  Had  a  medical  examination  been  instituted  bn/ore  the  pB^^ 
that  proved  fatal  was  indulged  in.  a  life  might  have  been  saved,  and  the  pastitf 
would  not  have  obtained  a  bad  name  throughout  the  length  and  breadth  of  tbf 
land.  It  is  to  prevent  such  catastrophes  that  the  list  of  casualties  above  ennnwntri 
is  given;  and  by  the  preventing  such,  the  game  is  fostered  and  encouraged  W 
not  the  reader  go  away  with  the  notion,  then,  that  an  attempt  is  b«dng  mi* 
to  frighten  j>eople  from  indulgence  in  sports  ;  what  is  intended,  is  to  frigbt* 
those  ill  chargo  of  children  into  having  a  thorough  medical  examination  fr* 
time  to  time,  espeKjially  when  their  prodyh  are  al>out  to  engage  in  any 
supreme  musculai-  exertion.  Should  the  above  statement  ever  catdi  the  pt*  ^ 
the  resiwnsible  head  of  a  school,  his  answer  would  be  :  We  have  a  highly  proficifl>* 
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lUcal  man  in  attemlunco  upon  our  boya,  and  wc  do  take  ateps  to  provide 
inst  such  calamities.  When,  however,  ono  comes  to  look  into  it,  it  will  too  oft^n 
found  that  the  medical  attendant  looks  after  not  tlio  health,  but  the  disease:; 
the  boys.      It  is  only  when  some  illnes-s  nccessitntes  medical  treatment  that 

coaditioa  of  the  lad  is  found  out.  Evidence  is  not  far  to  seek  to  prove 
t  schoolmasters  of  the  highest  class,  and  medical  attendants  of  the  highest  skill 
uihed  to  schools,  allow  boys,    with  actually  pronounced  disea^)  of    the    heart, 

nm,  row,  indulge  in  gymnastics,  drill,  cut  wood,  &c.  The  fact  of  heart 
uble  is  not  known,  because  the  boy  has  never  been  under  the  doctor's 
e  ;  and  it  is  only  when  some  further  mischief  Li  done  producing  actual  illness  that 
examination  is  made,  and  severe  measures,  it  may  be  all  too  late,  are  taken, 
hat  should  be  insisted  on  hy  the  responsible  head  of  every  public  and  private 
lool  is  an  exact  statement  by  a  medical  man  of  the  health  or  condition  of  tho 
pil  on  the  occasion  of  joining ;  and  not  content  with  this,  a  process  of  physical 
wnination  should  be  repeated  at  intervals  of  at  least  a  year. 

Toming  now  more  to  the  distinctive  details  of  training,  of  the  firqt  import- 
uca  is  some  knowledge  of  the  process  by  which  muscular  force  is  supplied,  and 
E  the  means  whereby  it  is  maintained.  To  enter  into  an  accotmt  of  the  organs 
nvolved  would  necessitate  a  complete  description  of  the  anatomy  of  the  body,  as  every 
Kgin  is  concerned  in  the  production  of  energy,  some  more  some  less.  We  shall, 
boreva-,  trace  the  process  in  as  idmple  a  method  as  possibla  The  object  of  this 
>■  to  we  whether  we  can  reduce  the  scattered  facte  that  are  known  into  a  compre- 
IwiBve  whole,  and  induce  some  sound  principles  to  go  on,  in  this,  the  maintenance  of 
imlth.  As  an  instance  of  the  state  of  things  at  the  present  moment,  we  have 
only  to  analyse  the  expressions  of  opinion  one  dally  hears  :  one  food  is  considered 
to  be  "good  for  one;"  another  is  "strengthening;"  a  third  is  "muscle-making;" 
A  brnrth  is  said  "  to  stick  to  your  ribs  "  and  so  prolong  endurance.  Other  foods 
■n  tvoided  as  being  "  weakening  "  and  deleterious. 

One  has  only  to  listen  to  the  tattle  around  the  ring  of  a  walking  competition 
te  become  acquainted  with  tlie  various  beliefs  of  the  different  com|>etitors.  You 
viQ  hear  how  one  eats  jelly  ;  another  chews  some  wonderful  nut  or  leaf ;  a  tliird 
brinks  water  or  cold  tea;  a  fourth  eats  meat  and  drinks  beer;  a  fifth  relies  for 
*traigth  on  eggs  and  spirits,  and  so  on.  In  any  test  of  endurance,  the  widest 
^Tt^enoe  of  opinion  is  believed  in  and  acted  upon.  It  is,  then,  to  clear  up  these 
^  itatements  and  divergent  beliefs  that  we  pi-oposc  to  discuss  the  subject  here. 
au  means  whereby  we  obtain  strength  and  maintain  it,  is  by  the  food  we  e^t  and  the 
*f  Te  breathe^  Food  is  introduced  by  the  mouth,  swallowed,  digested,  and  alworlKMl. 
■**»«,  food  is  useless,  as  oxygen  is  wanted  to  act  on  it,  and  this  is  provided  by  the 
^  rf  breathing.  Oxygen  oxidises  the  food,  thereby  producing  force  capable  of 
wii>g  expended  in  any  of  the  many  ways  we  know  of.  TJiese  are  chiefly ; — 1.  Tlie 
P^Wttction  of  heat ;  3.  The  forces  expended  on  the  processes  of  dige.stion,  circula- 
**'''i  Md  respiration  ;  3.  The  ]>erformance  of  muscular  acts.  Wo  might  compare 
•Wr  food-taking,  respiration,  and  circulation  to  the  wanning  a  house  by  a  boiler 
**  pipes.  Water  is  i)ut  in  the  boiler,  and  coals  in  the  furnace  beneatli.  The  , 
"^  tre  represented  by  the  solid  food  we  eut,  anrl  the  water  in  the  boiler  by  the 
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fluitis  wu  (.Irink;  both,  however,  enter  together  in  our  economy  by  the  mcti-^ 
The  water  and  coals,  however,  are  no  good  without  lieab,  and  thia  is  Bup|iL  i 
by  the  presence  of  the  oxygen  in  the  air  sweeping  tlu^ugh  the  fuma* 
So  our  food  would  be  useless  to  us  were  it  not  for  the  oxygen  of  the  air  thi 
enters  by  respiration.  The  consequence  is,  the  warm  water  in  the  boiler  is  drira 
through  the  pipes,  just  as  the  wwm  blood  is  circulated  in  our  body.  The  resoltoi 
supplying  fuel  to  a  steam-engine  is  the  expenditure  of  force  and  motion  ;  the  raoit 
of  supplying  food  to  our  bodies  is  the  Bame.  But  the  burning  of  fuel  meuu 
ashes,  so  the  consumption  of  food  necessitates  excretion.  The  consideration  (tf 
the  action  of  the  steam-engine  shows  us  that  fuel  and  oxygen  are  snpfdiRi 
(ingesta),  force  ia  expended,  and  ashes  or  refuse  (egeata)  result.  Tlie  conBderi- 
tion  of  our  economy  shows  us  that  food  and  oxygen  are  supplied  (ingesta), 
force  is  expended,  and  vai-ious  organs  are  concerned  in  excretion  (^esta). 

To  maintain  health  it  is  necessary  to  liave  the  three  balance  properly  :  the  fw) 
taken  should  neither  be  too  much  nor  too  little  ;  the  force  expended  shoidd  be  in 
proportion  to  the  food  absorbed  ;  the  excretions  must  be  maintained  and  r^;iil«ted, 
otherwise  ill-health  will  foUow.  The  food  we  eat  we  can  regulate  in  regud  tft 
quantity  and  quality,  and,  aa  we  shall  see,  certain  foods  provide  more  energj  tluu 
others ;  the  force  expended  we  can  limit  by  stopping  when  fatigue  cornea  on,  V 
when  experience  tells  us  we  should  ;  the  excretions,  also,  we  have  command  over  bf 
attending  to  the  four  primary  excretory  organs- — the  bowel,  the  kidneys,  the  skis^ 
and  the  lungs.  The  first  two  are  affected  by  what  we  eat  and  drink,  and  by  vAiioV 
drugs  that  increase  or  diminish  their  action  ;  the  skin  is  under  our  own  oontnd 
whilst  soap  and  water  and  change  of  clothing  are  at  our  command  ;  and  the  Issp 
are  largely  affected  in  their  excretion  by  the  ventilation  we  maintain  in  our  room* 
and  the  amount  of  out-of-door  exercise  we  take. 


Food. 

Here  we  propose  to  discuss  food  only  as  iar  as  it  directly  affects  the  prw*' 
subject;  namely^  in  regard  to  the  quantity  required  to  maintain  the  energy  of  ^ 
body,  and  to  supply  the  daily  waste. 

To  run  through  the  articles  of  diet  in  a  cookery  book,  and  to  discuss  each  one" 
to  the  effects  it  might  have  on  the  economy,  would  be  only  wasting  volumes  of  tioMi 
and  fulfilling  a  useless  task.  The  multitude  of  dishes  supplied  to  ua  by  a  ^iO^ 
cook  are  found  to  consist  of  constantly  recurring  elements,  done  up  in  difti*'* 
fashions  and  with  different  flavours,  but  capable  of  Iwing  reduce*]  to  four  or  fi» 
elementary  substances :  it  is  to  these  we  are  driven  whereby  to  gain  a  knowledge*' 
what  we  eat  and  drink. 

In  the  following  tables,  only  the  main  elements  of  food  are  dealt  with ;  ■■'' 
approximate  calculations  are  given,  so  ua  to  gf^t  the  amounts  as  nearly  in  roo* 
numbers  as  possible.  For  difterent  kinds  of  food,  their  properties  and  natritjrt 
belongings,  see  article  "Food."     Space  will  only  allow  of  a  meagre  summarr  li«i^ 

Table  I.  sets  fortli  the  total  amount  consumed  by  our  bodies —  "  ingesta,"  and  th" 
total  amount  given  off  from  our  bodies — excreta,  or  "egesta,"  in  twenQi'-fonr  hoo* 
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TAULE    I. 


4» 


IngMU. 


1.  Food  (water-free) 

3.  Water  (taken  as  fluid  and  combined  with  food) 

2.  Ozjrgtn  (derived  from  the  air  during  breathing) 


Onitu. 


8,000 
30,600 
10,000 


54,500 


Egoita. 

1.  Solid  matters 
■'    Water 


Qntitu. 


'     11,500 
I     40,000 


54,300 


Bat  food  is  never  eaten  as  "water-free"  food,  but  with  the  water  nature 
■applies  with  it;  and  the  two  chief  elements  to  which  we  have  to  devote  our 
tUantion  in  the  "  ^eeta  "  are  carbon  and  nitrogen,  hence — 

TAIiLE  II. 


IngMta. 


1.  Food  (with  wat€ir  natnially  combined) 
3.  Witer  (taken  as  fluid) 


Qnuiu. 


EiTMita. 


2-2.900      ;  1.  I  Nitrogen     . 
10,000      ;  t  Other  iwlids 

I  2.  Water. 

64,600     l' 


Onuiw. 


4,000 

300 

10,200 

40,000 

64,600 


The  problem,  then,  \»  to  supply  a  diet  that  will  yield  4,000  gruina  carbon  and 
300  grains  nitrogen,  as  these  are  the  amounts  of  daily  loss. 

Now,  solid  water-free  foods  are  resolved  into  the  following  elements  : — 

TABLE  III. 


Elenenta  at  Wftter-tree  Food. 


^otoidi,  or  Albnmen  (Cn  Hji,  0»  N^) 
™e«  (C,  Hio  Os)  and  Sogara  (Cu  Hi 
5?«((VH,«0„)       .... 
«Mi>l«    .        .  ... 


On) 


Giainj. 

'            LIm.  OS. 

2,000  IT 

4,400zi 

1,200  = 

400  = 

1      about  0     4) 
,.      0  10 

1     -■  "  n 

8,000 


1      2'j 


The  letters  G,  H,  O,  N,  refer  to  carbon,  hydrogen,  oxygen,  and  nitrogen  ;  it  will 
w  otuerved  that  nitrogen  occurs  only  in  albumen.  Tlie  numbers  by  the  side  of  thi'^ 
'^ttera  indicate  the  proportion  of  elements  in  each  combination. 

ifitrogen  is  supplied  by  albuminous  food  alone ;  that  is,  by  all  the  tissues 
"ixi  imdncts  of  animal  life,  and  by  the  tissues  of  plants. 

Carbon  is  derived  from  all  the  tissues  and  products  of  plants  and  aniinnls. 

Albominoos  bodies,  such  as  flesh,  do  not  contain  carlmn  and  nilrogon  in  a 
Poportian  relative  to  our  wants ;  thus  were  we  to  eat  too  much  flesh,  we  sliould 
We  aa  excess  of  nitrogen  in  our  diet.     So,  on  the  other  hand,  were  we  to  eat  an 
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excess  of  bread  or  potatoes,  we  sliould  have  too  much  carbon  in  our  diet.    llieTcfc::3 
it  is  necessary  to  have  a  mixed  food.     Instinct  has  led  us  to  choose  our  food  and 
regulate  our  diet,  and  we  shall  find  that  we  are  in  health  when  we  ober  the  k..^ 
that  prompts  us  to  take  food  which  supplies  4,000  grains  of  carbon  and  300  gttk^ 
of  nitrogen. 

The  following  table  sets  forth  the  amount  of  ordinoiy  simple  food  as  we  knoR 
it,  and  also  the  amounts  of  the  chief  elements  (carbon  and  nitrogen)  yielded  by  caclr. 


TABLE   IV.     {Calculated  from  SuxleyU  Table.) 

Ordmory  Food. 

With  Combinod  Water. 

Nitrogm. 

GarbcHL 

1.  Flesh 

2.  Bread 

3.  Milk  . 

4.  Potatoes     . 

5.  Butter 

6,000  gmins. 
6,000      „ 
7,000      „ 
3,000      „ 
600      ,, 

120      grains. 
70 
48 
7 
•26      „ 

763  grains. 

077     „ 
480      „ 
348     „ 
375     „ 

21,600      „ 

246-25      „ 

2,933     „ 

At  a  glance  it  wUl  be  seen  that  this  table  is  deficient  in  botJi  nitiogsn  ud 
carbon ;  hence  it  is  necessary  to  supply  a  fuller  diet  than  the  above  when  a  nw 
is  engaged  at  very  hard  work.  The  following  would  meet  most  of  the  «■ 
quir«ments  for  a  man  of  average  height  (5  ft.  8  in.)  and  weight  (11  stones,  tA. 
154  lbs.). 

TABLE  V 


Diet  in  Hard  Work. 

Onina. 

lib.    OS. 

Nitrogm.     1      Culas- 

1           - — 

1.  Flesh 

2.  Bread 

3.  Butter 

4.  Potatoes 

6.  Milk 

6.  Sogar 

7,000 
10,496 

665 
5,143 
4,370 

437 

about  1     0 
„     1     8 
..     0     li 
„     0  12 

..     0     9A 
»     0     I 

160               1,034 

120               1^7* 

•3              4M 

12     i      m 

10                IW 
0                1ST 

28,101 

„     4    0(    j        302^3     1      4.015 

This  is  almost  the  right  quantity  of  food  required  for  the  daily  supply  o(  3'''' 
grains  nitrogen  and  4,000  grains  carbon. 

To  discuss  fully  the  digestion  of  food,  and  the  organs  whereby  the  proce*  » 
digestion  is  performed,  would  be  to  write  a  physiological  text-book.     As  tbii  ■ 
foreign  to  the  object  of  this  article,  let  it  suffice  to  say  that  food,  after  mastica^ 
is  acted  on  by  various  digestive  fluids — viz.,  the  saliva,  gastric  juice,  bile,  pancral* 
secretion,  and  the  intestinal  juice,  until  it  is  rendered  in  a  fit  state  to  travenp  dv 
delicate  walls  of  the  fine  absorption  vessels  (lacteals)  in  the  wall  of  the  intntine. 
From  hence  it  is  carried  by  the  thoracic  (lymphatic)  duct  up  to  tiie  root  of  the  mA 
and  poured  into  the  blood.     The  nutritive  materials  require  oxygen  for  their  coB- 
bustion ;  and  this  is,  as  we  have  seen,  obtained  from  the  air  around  ns  by  the  act  «f 


sxrsyDtTVKs  or  roses. 


'Vtrfnthiiig.     Tho  bloo*],  ricli  in  uutritivo  materiala  and  oirjgon,  is  eonreyod  to  the 
,  «iantit&  Mid  organs  of  ttR>  body. 

Tlicty  uae  and  oonniinie  thei>e,  every  organ  using  tbcin  in  it^  own  wny,  some 
ting  predouR  digftttire  fluids  out  of  it ;  some  converting  it  into  motion,  rh  in 
ail,  nt  the  Haint!  time  with  oth<>r  fiinctionfl,  prodncing  heat, 
blood  flows  l>ack  to  thu  heart  by  the  veins,  carrying  with  it 
tb*  wa8t<i  podu'itB  of  their  nctivity.  Tlio  excretions  also  must  be  got  rid 
«£,  luid  for  this  purjMSR  Bpecial  orgnns — the  kidneys  and  lower  part  of  intestine — 
set  aside  ;  whilst  tlie  skin  and  the  lungs,  althougli  having  otitor  functions 
iigned  to  them,  .lasist  largely  in  excretions.  So  that  there  are  four  primary 
tftgum  by  which  the  waste  products  arc  got  rid  of:  the  kidneys,  skin,  laiigs,  and 
bowcb.  The  bowel  provides  for  the  elimination  of  the  undigested  parts  of  the  food, 
*ad  for  the  waste  prodactji  that  result  from  iotestuifll  digestion.  The  quantity 
excreteil  thereby  is  considerable ;  but  in  the  meantime  let  us  look  to  the  matters 
given  oS  by  the  skin,  Inngs,  and  kidneys.  Although  these  organs  difl'er  much 
in  relationa  and  apparent  construction,  they  allow  o£  the  passage  of  cxciTtory 
pnduetB  through  tlie  waUn  of  the  line  blood-vessels  exposed  on  their  free  snrfaoes. 
ThoM  ooosist  of  water,  carbonic  acid,  and  urea.  The  akin  is  chiefly  concerned 
vt  dnninating  water;  the  lungs,  earbonic-ocid  ;  and  the  kidneys,  urea.  Each, 
'^lOwurer,  partakes  in  the  oxcrotion  of  Uie  others  ;  thus  the  lunga  excret*  not  only 
^Mkhuc  acid  ga-H,  but  water  in  quantity,  and  a  small  quantity  of  urea  ;  and  so  witli 
***B  o^ers.  The  water  and  carbonic  acid  we  undei-stand  something  of,  but  what 
■*  this  ffubelance  ureal  It  is  represent«*(l  by  the  fin-mnla  CII,ONj,  showing 
'W  it  a  composed  of  carbon,  hydrogen,  oxygen,  and  nitrc^n.  It  is,  then,  a 
Pnilavt  of  nitrogenous  nulwitanceR,  and  the  chief  means  by  which  nitrogenous  waste 
P^odieto  leave  the  Imdy.  It  is  an  all-im|)ortant  excretion  in  connection  witli 
^laenlar  work  eapecialty,  and  by  and  by  we  shall  have  to  discuss  it  in  reference 
*<•  Uuu. 

Wc  have,  then,  organs  by  which  food  is  converted  into  force,  and  organs  by 
■"hicli  the  waste  products  are  removed. 

Too  great  a  qunntity  of  food  will  hamper  the  action  of  the  digestive  apparatan* 
pfodoce  less  force,  and  overload  the  excretory  apparatus.  Too  small  a  quantity 
*>*  fcod  will'  not  snfficttmtly  stimulate  the  digestive  apparatus  to  good  digestion, 
*ill  reduce  the  producrion  of  force,  and  check  excretion.  It  is  evident,  then,  that 
^  Miiliply  of  food  must  equal  the  demand  of  tlie  body,  and  that  tho  eUrainating 
"'pww  provide  for  a  sufficiency  of  excretory  work  but  not  for  a  jilethora.  To 
■^twiipt  to  understand  tho  proper  balance  to  he  mjiintained  between  food 
•"^Pjcrrelion.  without  taking  into  occount  the  forc's  expended  in  digestive  work, 
^  I<rwluction  of  heat,  and  muscular  fore,  would  be  tn  fall  into  grievous  error. 
"  U  necessary,  then,  to  soe  in  what  way  the  forces  produced  in  the  body 
"•  expended. 

I  VUofrai  wori :  by  this  is  meant  the  work  done  in  the  Ijody  l>y  the  organs 
™ifcwiiej  in  digestion,  circulation,  respiration,  nnd  nervous  enei^'.  Sometimes 
it  is  ^ken  of  as  "  internal  work,"  or  *'  metalKiHmn."  Tlie  amount  of  this  work 
ii  floormaus ;  the  ceaaeless  activity  of  the  heart  and  blood-vessels,   the   consta"*- 
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^«(  I  ■iwiiliani  «f  iomm,  m  tW  aoil  iimUb.    Wbft  & 
U«  vcidii  Jao*  hf  •  tad;,  «W  IiiEiim  hcndf  lo  b^  aad 

1^  4oo*  I7  a  brickbyw.    Sea  (h>  tekfck^v  w;  «alr 
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taek  a^ifai,  aad  frgn  ooe  raoa  to  Maotiner  to  Iht  aaila.     TW 

am  am  k  lathaalffJ  at  300  faa<  ton  ;  tUi  oT  tbe  other  at  aa 

one  k  CuatUar  vilh  the  aoty  of  AhenMChj'a  patiBfik,  whm^  oMoag  la « 
10  aofMolt  hira,  vaa  toU  u  walk  laare ;  ibt  delkate  kdy;  ho*rf«.  wH 
aoald  nut  i  whemtpQa  die  carrii^   wai  aancptctaooftly  otJewd  oC  ani  ik 
had,  to  her  chagrin — but'  to  the  bmofit  ci  her  beaUh — to  fiad  W  n> 
her   cnm   ersertioiM.      Bfae   ioimd   the   benefit  ibtntnm,  aad   hna^  •  *v 
Lvocnaii,  took  the  Itaaon  lo  b«art>  aatl  acted  on  ic     Sapposing  this  feigy  »  * 
^dpawled,   Uie  wbdo  of  the  hodj  g«ar  is  thrown  om  oif  ocder — the  Haiahi  ^ 
htiff  ibo   heart  unpaired  in  its  action,  exeretae  beooBMa  nor*  and  ■** 
It,  and  by  and  bj^  iinpoudbia ;  and  the  tmexpended  eneii^  ia  like  a  tail* 
r,  dttemiiiied  to  eecape   by   bj-o-patiui  or  by  now  paasagee  not  caus^^ 
ith  haaJtb.     The  amount  that  can  be  expended  by  rouscdar  exerctte  is  inunc**- 
l^lxnafpite  Uio  fbrco  nyjuired  to  walk  IIU  milm  in  twenty-four  houn,  or  n'^ 
iViln  ui  «ix  tlayM,  an  lias  been  dona  in  walking  competitions  of  late  yearn.    N***' 
W,  i»  cnlculatvi]  ttiai  wolkiiif;   one   mile   on  n  U-v<'l    road   is  equivalent  to  niaf 
IitvoriU«rn  tout  ono  foot  in  height — i.e.,  B«Tenteen  foot^tis.     Multiply  that  fcy  nO* 
ifh''  (iijutiutcn  tlutt  luui  btwn  ilunv  in  tW(>Jtty-four  Lours,  and  ihc  cnomimui  uooapto' 
l,H70  fiKjt-LoiiM  in  tlir  nwull :  wlitlitt  COO  miU«  in  six  daya  lucana  an  expewfiut* 
H,r>Oi)  fcMiUUinii.     Tliut   in,  p>ri  liap«,  the  greatest  amount  of  mubcular  work  9*^ 
irfomie*!    by    any     human    buiiig     except    Captain     Webb's    gnat    Clana^ 
Tbo   goeni   that   cnmea   of  great  exfrtiouM  liko  these  is  doubtful ,  ^ 
W   It    do    nalliin}!    tiloc.     it   enoonragei    exorcisf,    and     sbovra    the    fttnmgtb    ■>- 
liiTiiinl  in  out-  fraui(«.      I1iu  uxoumIvu  t^xpfuditurc  over  and  above  the  300  foot- 
toiio    HtalHt  UN  aliout   tliR  ttornial  and    |iru|K)rtionate   amount  for  an   oleren-eKM 
\n  niuiit  \«i  itijurioas;    «o  Uint  whi-tlicr  the  amount  of  energy   put   forth  fidlk 
^urt  of.  or  rxcotnU,  a  juKt  and  due  propQi-tian^  they  ure  both  prejudicial  to  bi«kh 
Jung  life.     'IliK  couditiou  might  be  compared  to  the  flame  of  a  lamp,  wl 
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Liilsl  it  consumes  the  pro|>er  umouut  of  oil,  in  bright,  und  tbe  H^^ht  is  good, 
It  vheu  too  much  is  beiug  supplied  tbe  flame  becomes  smoky,  aiid  when  too 
ttle  the  light  is  bad.  Eocli  one  for  him  or  herself  must  find  out  what  the 
noiuit  of  e<arcise  required  is,  and  having  found  it  out,  act  upon  it,  if  they  wish 
>  keep  their  complexion,  like  the  flame,  bright,  or  their  healtli,  like  the  light, 
ood. 

III.  Tlte  production  of  heat  is  sometimes  spoken  of  as  caloritic  work.  This  is 
lie  third  and  last  of  the  great  meiuui  of  cx[>(.'nding  energy,  and  we  have,  out  of  the 
,400  foot-tons  which  are  regarded  as  tbe  auouut  expended  on  all  forms  of  work 
ly  Uie  human  body,  kept  a  large  praportiou  for  heat-producing  work.  The  amount 
stimatedas  spent  on  internal  work  and  muscular  exertion  was  2(JU  and  300  foot- 
ou  respectively,  together  amounting  to  only  AGO  out  of  tlie  total  3,400.  We 
ave,  accordingly,  2,840  foot-tons  left  as  tlie  amount  spt'nt  daily  in  )ii-oduciug  beat 
jniere  \s  h«at  produced  in  tlie  body  I  Everywhere,  and  by  almost  all  tissues.  In 
tinxiat  every  tissue  chemical  change  is  going  on,  ok  shown  by  the  presimce  of  the  tine 
i^ilWies  carrying  blood — 1.0.,  oxygen.  The  process  uf  oxi<lation,  the  production 
if  area,  water,  and  carbonic  acid,  is  being  done  at  every  s|x>t  in  the  iKxly  and  at  all 
UKs.  Some  tissues  carry  on  tlic  process  much  more  activi^ly  tluiu  others,  and  were 
inot  for  the  blood  that,  getting  heated  by  tlie  process  in  one  part,  carries  the  warm 
hid  away  to  another  less  warm  tissue,  tliere  would  Ije  an  un(!<iual  temperature  in 
lifieteiit  parts  of  our  bodies.  Tliis,  however,  is  not  the  case,  and  we  tiiid  that  there 
i>  but  little  difference  between  the  heat  in  one  part  and  another,  and  between  the 
toperature  of  the  skin  or  mouth  and  the  internal  organs  of  the  abdonieD.  Heat  is 
>w  produced  by  every  muscular  movement.  Just  »&  the  break  on  a  railway  car- 
nage wheel,  when  tightly  applied,  causes  s[iai-ks  to  issue,  so  the  sudden  contraction 
^fttniiscle  produces  heat  according  to  its  rapidity  of  L-ontr.Lctioii  ;  or,  as  a  long 
™ii  causes  the  wheel  of  a  railway  carriage  to  get  hot,  so  loiij,'-eontiime<l  muscular 
^n  geuprates  heat  By  elaborate  calculations  it  has  U><-n  found  that  to  raise  the 
^perature  of  water  1**  Fahrenheit,  an  expenditun?  of  force  ^'^\\M\\  to  rai.^ing  one- 
'''Jniof  a  ton  one  foot  is  required;  and  were  we  to  apply  this  to  (;xplain  the  tern- 
I'V^rp  of  our  own  body,  which  is  98^',  we  should  tind  thiit  a)>uut  30  foot-tons 
*oold  be  all  that  is  required.  But  we  have  seen  that  2,b40  foot-tons  are  nocessar}-. 
''^Wf,  then,  is  the  fallacy  ]  It  is  that  we  make  no  provision  in  otir  ailculation  for 
^  Mj)pnditHre  of  heat  The  avei-age  temperaturv  of  the  air  in  this  countrj-  is 
49' Fahrenheit,  and  the  temperature  of  our  bodies  is  'JftJ  Fulirenheit,  that  is,  nearly 
^'  mow.  Heat  must  then  radiate  from  our  bodies,  and  tJie  lower  the  tempt-rnture  tlie 
"wrp  heiit  will  be  lost,  and  rice  Vf^rsit  Tlie  colder  the  climate,  the  more  heat  will  lie 
'Bqiiiral  to  be  produced  ;  and  so  foods  that  pro<lucc  the  gn^atest  amount  of  heat, 
™cli  as  fats  and  oils  are  con.sumed  by  nortliei-Iy  luitions.  whiLst  tropical  peoples  are 
content  with  less  heating  substances.  Now  the  orfraiis  by  which  heat  is  lost  to  our 
''odiesare:  the  skin,  the  lungs,  the  kidneys,  mid  the  1h)Wp1s.  The  two  iirst  are  by 
^  tlie  more  important,  and  the  skin  the  mont  highly  of  all.  Tiie  amount  of 
Jood  Riippjied  to  the  skin  is  detenniiicd  by  the  tem]»erntuix'  of  the  air  nn>un<l, 
«ng  K'ssem-*!  when  the  external  teiii|H'niture  U  low,  increased  when  hi^'h. 
I'Jmo  the  blood  is  brought  to  the  surface  in  quantity  the  skin  becomes  active, 
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perspiratioD  takes  place,  and  the  surface  of  the  skin  is  covered   with   moisto — 
which,  by  its  eTaporation,  causes,  cooling  of  the  body.     The  heat  of  the  bodj 
expended  bj  radiation  and  conduction    from    the   skin    and    in    converting  ^^_ 
perspiration  into  vapour;  these  are  the  principal  means  by  which  the  indirid^Q, 
is  kept  cool. 

The  force  engimdered  in  tlie  body  by  differerit  foods  is  a  subject  concerning  whid 
much  investigation  has  been  undertaken  of  recent  years.     One  of  the  methods 
by  which   evidence    could   be   gained    is   by   supplying    any   individual    with   s 
given  quanti^  of  carefully-weighed  and  analysed  food,   so  that  the  composition 
is  exactly  known,  and  then  testing  the  amount  of  work  that  can  be  got  ont  of 
the  individual  fed  on  such  food.     This  is  the  most  direct  means,  although  not  the 
most  reliable  ;  so  many  other  things  enter  into  tiie  calculation.     Still,  it  is  a  great 
point  to  know  that  experiment  and  scientific  investigation  largely  bear  ont  wliat 
experience   and   observation  have  for  centuries   caused  people   to  believe  to  be 
true. 

The  relationship  between  motion,  heat^  and  force  have  already  been  (fo- 
cussed ;  suffice  it  to  be  said  here  that  physicists  have  calculated  out  caiefitUf 
the  relationship  between  a  given  amount  of  food  and  tho  force  it  produces.  IV 
process  of  thought  is  a  follows  : — A  piece  of  dry  albumen — ».«.,  albumen  deprived  of 
its  water — is  burned  in  oxygen.  The  degrees  of  heat,  called  the  "  units  (rf  heat,' 
engendered  in  the  process  are  carefully  observed.  The  means  by  which  "arifc 
of  heat"  are  converted  into  "units  of  motion"  were  previously  stated  Wb 
are,  therefore,  able  to  calculate  the  "units  of  motion"  engendered  by  burning  a  gi™> 
quantity  of  oxygen.  The  same  can  be  done  with  fats  and  starchy  foods.  Wbit, 
then,  do  we  find  % 

15  grs.  of  dry  albumen  peld  ubout  -     13,851  foot  poocds. 

16  „       fat  „         „  .         .     27,716 

16      ,,      atarch  „        „  .        .     11,722        „ 

Now,  the  amount  of  force  produced  daily  for  oil  kinds  of  visceral  and  muscular  v(ffk 
and  the  production  of  heat  was  3,400  footrtons,  or  7,616,000  foot-pounds.  We  *• 
how  much  15  grs.  of  each  substance  produces;  hence,  when  we  take  the  qvanti? 
consumed  daily,  we  can  calculate  out  tiie  amount  of  force  that  each  substance  n^ 
daily. 

The  quantities  given  were:  albumen,  2,000  grs.  j  starch,  ■4,400  grs.;  fr* 
1,200.     Hence,  the  force  values  of  the  total  amounts  are — 

Sn.  foot-poand«.  foot-tona^ 

Albumen           .         .         .     2,000  yield    1,846,800  =  about  824 

Fata         ....     1,200  „      2,217,280  =  „       989 

Starch,  &c.        .         .         .     4,400  „       3,437,866  =  „     1,.534 

Applying  this  rule  to  the  diet  scale  given  in  Table  V.,  we  can  calculate  oot  tl* 
amount  of  enei^  and  force  supplied  by  each  substance. 

The  force  is  represented  in  "foot-tons,"  which  was  previously  explained  tfl** 
the  force  required  to  raise  one  ton  one  foot  from  the  groimd. 


Now,  3,400  foot-tons  were  ahovn  to  be  the  amount  spttnt  on  visc«]-a]  work, 
noftt,  uul  muscular  uiivrgy ;  so  that  tliu  amounts  i^iven  in  Tables  V.  and  VI.  are 
^Itnort  exactly  what  are  wanted  for  supplyiu^;  thu  d^iiy  waste  o£  carbon  and 
Bitarogen,  and  thft  u>tal  amount  of  entTgy  for  aU  limiity  work. 

The  times  at  which  food  will  be  most  conveniently  and  moet  beneficially  taken 
*■*  «a  CoUowK  : — 

I.  At  the  time  of  getting  up  in  the  morning,  say  tax  or  bovco,  driuk  a  tumbler- 
nU,  I.e.,  about  a  J-pint  of  cold  wiiter.  TIiih  Hhoiikl  be  taken  after  the  nioulh  Las 
^'^ta  well  swilled  out  with  water,  and  perhaps  the  throat  gargled.  With  Aorae 
People,  however,  cold  water  in  the  oioming  causes  a  depreeaing  and  heavy  feeling 
nt  tlie  region  of  the  stomach,  which  loat^t  for  an  hour  or  two,  end  deprives  ttie  early 
'^^^  of  the  anticipated  enjoyment  attendant  on  early  riHing.  When  stioli  a  condition 
^0*QaB  it  will  be  found  better  to  take  a  ^aas  of  milk,  or,  what  is  lietter,  a  teztqxKmfnl 
^  Swisa  milk  in  a  teacupful  of  wai-tn  water.  To  this  n  wholesome  biscuit,  about 
'  r>j.  in  KTpight,  iR  a  very  grat*.'ful  and  Bati.ifying  addition. 

IX.  At  breakD&Ht,  sav  at  nine  o'clock,  one  or  other  of  tho  ft^lowing  ought  to  be 
•offieient  :- 

(n)  A  oonple  of  e^gs,  and  a  modium-sized  or  small  solo  fried  or  boiled^ — boiled  is 
'■^  inon  digentihle. 

(&)  Or  a  couple  of  eggs,  with  a  devilled  wing  or  leg  of  a  fowl 
(c)  Or  on*  eg^j  with  a  fat  chop  well  done, 
(c^  Or  a  well-done  rump  or  fillet  steak. 

(«)  Or  two  eggn,  with  boooD  or  ham.     Bread  to  the  amonnt  of  one  and  a  lialf 

"^    two    good    thick   slicefi    of    xtale  or  aerated    bread,    with   a   fmr   amount  of 

'^tt«,Tr.     Coffee,  made  by  the  Munich  apparatus,  and  limitwl  to  one  cup,  in,  the 

t'''^*t>ortion  of  ono-fourth  coffee  and  tlireo-fourtlw  milk,    in  by  far  tUo  best  fluid  for 

^»Ocf«st.     If  coffe«  cannot  be  taken,  try  cocoa,  or  even  chocolate,   with   plenty 

*   tailk.     Avoid  tea  if  poaiible.     Ten  sltould  lie  taken  at  "tea-time,"  and  not  at 

"''^kfiist.      Milk  is  not  a  good  ftubetitute  for  coffee  and  milk.      If  none  of  these 

**^  be  well  token,   a  tumblerful  of  Apullinaris  water  or  iialutaris  water,  or  some 

"^•■h  simple  and  pure  water,  should  bo  taken  instead  of   tea.      Potftsh  and  Moda 

'*tfr  flhould   l>e  avoided,   as  being  too  depresnaiit  in  tUoir  action  and  variuble  in 

Uhjtr  composition.     After  hreakiaBt  is  the  best  time  to  cat  whatever  fi-uita  are  in 
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MSftADtL      Tlio  best  for   a   man  in  training  art) — grapeti,   rejecting   botK    the   cldn 
And  tlw  atontM  ;  oimitgoB  :  ligs  ;  aufl  pears  quite  ripe. 

III.  At  liuiclteou-tiuie,  uay  one  uVlock,  tim  following  ouglil  to  W  soffident : — 
(a)  Dflvillcd  fowl  in  rioe. 

(6)  Or  a  chop,  steak,  or  a  oonple  of  cuttcta  well  done 
Half  a  slice  of  stAlc  bread;  two  medium-sized  well-boiled  potatoes;  a  g^aa 

colli  water,  or  Apollinaris,  or  Balutnriji,  or  aume  sucli  water.     Avoid  curricfi 
now  potalocH. 

IV.  At  tea-tiuie,  two  cupfuls  of  good   XAst  (first  infiuion),  with  milk  and 
/iVi/tf  sugar.      Witli  tea,  a  hHou  of  brciul-and-butt«r,  or  a  wholeHome  iHscutt  shoo^ 
betoken.     Tlie  "tea-time"  is  between  four  and  six  in  tlie  ajtemooo — live  is 
usuiU  liour. 

V.  At  dinncr-timo,  say  seven  o'clock,  one  in  training  must  be  most  carefnL 
(a)  AiJ  a  nile,  Rvoid  Houpn. 
(6)  Plentv  of  &Hh  boiled  6r1i  may  be  eaten.     Halmon  and  shell-fiah  are  to 

avoideil. 

(e)  Eat  niout  cut  from  the  joint,  and  avoid  et)/rre»  and  t^rvm^i*.      Eat  «-m.tli 
meat  one  »r  two  welM>niled  potatoes,  and  cauliflower,  cabbage,  A*c,  and  a  bUm 
two  of  Rtale  koiiBehoId  bread. 

(if)  dweeu,  «ucli  as  i)a8tr>',  should  be  avoided  ;  but  cornflour,  ricv,  baked  ap(*i 
and  [toars,  and  bread-and-buttor  pudduigs,  may  be  pretty  Ireely  oonsumed,  if  ther^  i*' 
any  great  de«ire  for  tlieni. 

(*)  Choe»e,  against  which  tliero  ia  nueh  n  prejudice,  but  which,  in  spite  of  *J>» 
bad  name  that  it  gets  Hnds  its  way  into  the  dietariea  of  almnat  all  peoples,  may  b* 
indulged  in  moderately  with  impunity,  even  in  the  case  of  a  person  in  severe  trvaiv- 
ing.  It  is  highly  nutritiona,  but  when  taken  nt  the  wrong  time  it  is  difficult  ^ 
dij^-81. 

(y')  As  dessert,  grapes,  orangea,  figs,  and  bananas  may  be  indulged  in,  bat  ^^ 
morning  \s  the  Iwtter  time  for  the  coiuumjition  of  these.  Avoid  nuts  of  all  kix>^ 
except  boiled  or  roasted  chestnuts. 

A  small  cup  of  black  con^se,  with  or  witliout  milk  and  sugar,  but  with  tlw  1**^ 
bit  of  the  latter,  in  a  capital  aid  to  digestion  after  dinner. 

(//)  Drink  water,  two  tumblerfuls,  during  dinner,  or  if  l»cer  suit*,  a  pint  of  iDil<« 
(Anglo- Kiivarittii)  nlc  ;  or  agjiin,  ono  tumblerful  of  water  during  dinner  and  a  lik* 
quantity  of  ale  or  stout  with  cheese.  Wine  should  never  be  given  unless  symptoi'' 
of  "training  oH'"  appear.  Tlien,  and  then  only,  shmiirl  a  MinA-gtassful  be  gl**** 
during  dinner. 

VI.  At  tlio  time  of  going  to  bed,  say  eleven  o'clock,  a  lnYakfaat<ii]>f  ul  e{  oataflJ 
frael,  made  with  milk,  is  a  safe  and  highly  beneficial  nicans  of  inducing  ^leep.  lo- 
aUnA  ni  gruel.  oa(m<^al  porridge  with  milk,  made  and  eaten  as  in  Scotland,  not  Mts 
England,  is  n  fairly  good  substitute. 

Should  it  ha|>]ieii  that,  instead  of  taking  exercise  in  the  afternoon,  as  usnal,  it « 
taken  in  the  rtvuiiuf,  then  the  timos  of  feuding  mu>>t  be  changiwi  The  mid-<kT 
tneal  shonld  be  '*  ijinnrr.''  and  in  the  evettinc.  at  ha\  nine,  siippei-  should  be  tmkm 
after  exArdse.     It  stiould  consist  of  light  food,  but,  at  the  some  time,  sotoHlui^ 


plow  mint  and  tempting,  u  in  the  evening,  coming  homo  timd.it  ia  diiBcult  to  set  tlio 
<i>SeativB  organs  to  work.  Foofl  wht^n  tiiken  "witii  a  will"  is  more  speedily  iligusted 
thau  food  token  sic^ply  us  a  duty.  Setting  to  work  to  eat  cold  meat  at  nin«  o'clock 
*^  n^bt  does  not  pncdumt  the  most  "  teetb  watering"  diet,  and  is  consequently  imy- 
tliin^  lint  iJigeKtible.  When  one  comes  in  to  a  cold  supper,  one's  cyo  wanders  over 
th«  tohle  to  see  if  there  be  anything  to  take  oil'  the  monotony  of  cold  boiled  chicken 
or  a  [piece  of  cold  mutton.  The  sight  of  a  baJced  potato,  for  instance,  immediately 
Alt«r!B  the  aspect  of  atTaini,  the  spirits*  bri^ht«ii,  the  Eiali^'u  can  be  felt  to  flow  in  the 
luoatb — i,**.,  "  the  teeth  watei* ; "  and  although  it  is  impossible  for  one  to  apprccjiato 
the  fiurt,  it  is  knou-n  by  experiment,  as  previously  shown,  tliat  all  the  digestive 
auida  Dow  at  the  aight  of  tempting  food,  just  as  the  saliva  in  the  mouth.  Let  ona 
4i*»pise  tlieae  things  at  one's  peril ;  sooner  or  later  the  obstinacy  in  such  matters 
^ill  tell.  The  trainer  who  will  not  allow  of  such  things  will  tuid  his  men  dysju-plic, 
spiritless,  and  uutit  for  a  plucky  spurt  when  th^  necmRity  ariRca  Weight  and 
"teLarv  are.  perha|)s.  too  much  thought  of  in  the  judgin^^  of  the  qualities  of  men  for 
"^ow^iiig,  running,  riding,  and  the  like.  Could  an  estimate  be  formed  of  Uieir 
^oioial  spirita,  it  would  form  a  valuable  addition  to  the  weight  and  stature  know- 
"^flCe,  so  accurately  given  ijefore  any  race  or  atliletic  competition.  What  a  difierenoe 
*«*re  H  betwc<-n  a  honw  witli  and  wiUiout  ''  bloo^l ; ''  juat  such  a  ditierenoe  is  tLere 
^'^ween  men  and  bodies  of  men,  and  on  such  a  difierenco  does  the  wiuuiug  or  losing 
**«pend 

Take  cMiTy  then,  of  feeding  at  all  times,  but  especially  when  training,  and  do  not 
*"ui|f  home  a  man  weary  and  fatigued  to  a  heartlees  meal.  The  liest  form  of  Kupjier 
**  a  slice  or  two  from  a  cold  well-done  round  of  beef,  with  a  amail  baked  moaly 
t*<*t«o.  with  butter  and  stole  bread.  A  spoonful  of  cold  brcitd-axid-butter  pudding 
*<*  follow  will  be  gmteful  and  easily  digeste«l.  Drink  water,  a  tumblerful  or  two, 
^^  any  of  the  simple  sparkling  waters — such  as  ApoUiuoris,  salutaris,  ix. 

To  those  who  crave  for  porridge,  a  large  basinful,  made  as  it  should  be  made, 
••^d  taken  with  plenty  of  milk,  is  a  light,  wholesome  meal,  and  a  good  one  to  sleep 
**•*•      When  poj-ridge  witli  milk  is  eaten,  take  plenty  of  it,  but  take  nothing  elaa 

WALKHfn. 

The  prooAss  of  walking  is  ar  difficult  to  understand  as  it  is  simple  to  perform  ; 
^  hopeless  of  clear  explunation  as  it  is  common  in  its  {lerformance.  L«ut  the  reader 
"^•iul  up  and  go  through  the  followuig  steps  : — 

I.  Stand  erect  witli  tlie  heels  together,  and  the  toes  slightly  turned  oat 
U.  Advance  ths  left  foot  (for  the  sake  of  tlie  better  understanding)  a  short 
^iMuuxi,  so  that  the  heel  of  the  left  foot  is  on  a  level  witli.  the  big  tot;  of  the  right 
"^  and  six  inches  to  it^t  lef^     It  will  be  fell  that  on  doing  so  the  whole  of  the 
*^ht  of  the  body  is  anstained  by  the  right  leg. 

rllL  Throw  the  weight  of  the  body  gradually  forwards.     It  will  be  felt  that  the 
*a^t  grwlually  leaves  the  right  foot,  and  comes  to  >>e  sustained  by  the  left^     At 
ii»  same  time,  the  muscles  on  the  outer  aspect  of  the  left  liii*,  and  those  of  the  calf 
^tJie  right  leg.  ai-e  lelt  to  become  active,  the  first  set  having  a  polling  action,  the 
27 
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latter  a  puahing;  the  whole  body,  or  tiie  pelvis — i.«.,  the  haunch4>one — harmg  ^ 
indination  to  the  left 

lY.  Throw  the  body  further  forwards ',  the  weight  comes  to  be  mtich  maro 
sustained  by  the  lefb  foot,  the  right  foot  touching  the  ground  only  opposite  the  laii 
of  the  great  toe. 

y.  The  whole  of  the  weight  is  now  sustained  by  the  left  foot,  when  tlw 
muscles  in  front  of  the  left  thigh,  in  front  of  the  leg,  in  addition  to  those  on  the 
outer  aspect  of  the  lefb  hip,  are  all  found  to  become  tense  and  active ;  whilst  tlie 
toes  of  the  right  foot  are  raised  from  the  ground  by  the  muscles  in  front  of  cIm 
right  1^. 

VI.  The  right  lower  limb  is  now  swung  forward,  and  the  repetition  of  the  sum 
process  constitutes  walking. 

It  will  be  observed  that  the  body,  with  the  short  step  prescribed  above,  Im  i 
conmderable  side  to  side,  or  lateral  motion,  resembling  in  a  moderate  As^iR  the 
long  swinging  gait  of  advancement  practised  by  the  skater.  The  centre  of  gnri^ 
alternately  sways  from  side  to  side.  This  may  be  done  in  one  of  two  ways  :— 
(a)  Either  1^  pushing  out  the  pelvis  (the  haunch  bone)  towards  the  advancing  oil^ 
and  thereby  causing  a  plunging,  swaying,  or  rocking  motion ;  this  is  an  a^m^ 
gait,  and  one  frequently  observed  in  the  walk  of  women,  caused  by  the  breadth  of 
their  pelvis,  a  motion  one  follows  naturally  when  walking  very  slowly  ;  (&)  o-bf  a 
gradual  inclination  of  the  lower  part  of  the  trunk,  from  the  level  of  the  ahooldei* 
downwards,  so  that  there  is  a  more  graceful  carriage,  and  a  less  bobbing  ao<^ 
swaying  motion.  Men  can  walk  more  gracefully  thui  women,  from  the  fact  of  driir 
possessing  a  narrower  pelvis  (haunch  bone),  and  the  consequent  better  adaptatioD  « 
the  lower  extremities  for  locomotion.  The  difference  in  gait  may  be  acooonted  fv 
thus : — Chi  account  of  the  breadth  of  the  female  pelvis,  the  heads  of  the  thifj^  boot* 
are  held  widely  apart  The  knees  consequently  appear  to  come  suddenly  togetbtr, 
causing  slight  "  knock  knees,"  and  the  inside  of  the  foot  is  trod  upon,  caonsg  * 
slight  splay,  or  "  flat  foot."  The  lower  extremities  of  a  female  are,  then,  as  a  mtei 
neither  beautiful,  nor  nsefol  for  extreme  muscular  work.  The  gymnastic  perfonnaiK** 
undertaken  by  women  are  generally  confined  to  the  trapeze,  cross-bar,  and  the  li^t 
necessitating  the  use  and  development  of  the  upper  limbs ;  but  such  sports  v 
running,  jumping,  walking,  ifec.,  are  not,  and  cannot  be,  undertaken  with  hop«  *» 
success,  owing  to  tlie  conformation  of  their  lower  extremities. 

In  the  above  attempt  at  an  explanation  of  the  process  of  walking,  no  rv^a^osfi 
was  made  to  the  "length  of  (lie  step."  Now,  every  one  has  his  own  particular  step. 
caused  by  the  conformity,  shape,  and  length  of  his  bones,  and  the  height  of  d"* 
body.  One  can  recognise  the  step  of  a  friend  by  hearing  the  tread,  and  »*  • 
distance  the  gak  of  a  friend  will  often  assure  one  that  it  is  some  particul>r 
individual  of  one's  acquaintance.  Hence,  there  is  a  natural  step  for  each  individnv 
to  fall  into,  and  it  is  fallen  into  quite  involuntarily.  Such  a  thing,  then,  a>  * 
regulation  step  must  be  tmnatural,  and  any  attempt  at  equalising  the  step  of  difier^- 
individuals  of  different  heights  must  be  a  loss  of  jwwer.  In  the  march  <rf  soldiiA 
however,  men  are  made  to  take  a  regulation  step,  and  young  and  old,  tall  and  short, 
have  all  to  take  the  same  length  of  step.    The  drummer-boy  has  to  stretch  his  1^^ 


£rom  a  militaiy  point  of  view,  it  comes  about  that  r^mental  marching 
be  greater  the  body  of  men,  the  more  slowly  will  the  distance  be  covered. 

at  whidi   the  steps  aro   taken  will   of  oonrse   aifect  the  distance 

the  amount  of  muscular  energy  put  forth.     The  number  of  ftt^ps 
Usfa  soldiers  is  116  a  minute  when  marching  "quick  time,"  and  75  a 

'*  slow  time "  marching  is  practised.  The  gwUujf  of  the  body  natural 
is  restrained  by  most  ])eople,  as  it  is  consiflered  ungainly  and  vulgRr. 
it,  however,  causes  a  greut  loss  in  power,  and  most  markedly  in 
larahing,  where  the  swinging  motion  is  reduced  to  a  minimum,  the  moti 
iTch  strai^t  forward  in  the  position  of  '*  attention." 
U  the  foot  is  raised  from  tlie  ground  should  be  left  to  the  individual 
ing,  but  in  some  cases  soldiers  are  made  to  lift  their  feet  high  from  tli<'! 
36  sake  of  appearance.  An  enormous  loss  of  force  is  thereto  incurred 
D  are  imfit  for  long  marches. 

these  fiwts  it  is  gathered  that  when  one  wants  to  walk  quickly,  or  to 
;  extent  of  ground  quickly,  as  in  a  **  long-walking  **  competition,  the 
[^  the  number  of  steps  taken  a  minute,  the  gait,  and  the  height  the  feet 
Dm  off  Uie  ground,  diould  be  left  to  each  individual     What  must  be 

any  competitor  are  the  following  points,  viz. ; — 

lethod  of  walking  "from  the  Kipa,"  as  it  is  called,  that  is,  extending  or 
[  the  liml^  and  swinging  forward  the  whole  limb  from  the  hips.  The 
ride  is  thereby  increased  over  and  above  what  could  be  obtained  in 
tm  ike  leg^  i.e.,  flexing  or  bending  the  knee  and  ankle  at  every  Btei>. 
r  energy  expended  by  the  latter  method  will  necessitate  a  great  nmount 
energy,  which  will  tell  fatally  on  the  success  of  long-distance  walking. 
(urthod  of  preventing  flexion  of  the  knee  and  ankle  taking  place  may 

an  effort  of  the  will  or  by  mechanical  restraint,  such  as  long  boots 
rill  is  brought  into  play  to  restrain  muscles,  the  expenditure  of  forcp 
great  as  is  the  permitting  of  their  action ;  hence,  it  must  be  done,  if 
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In  the  article  on  Bress,  shoes  and  boots  are  fully  discussed ;  tiierefore,  nfin 
it  to  say  here  that  boots  must  be — (1)  Wide-soled,  i.e.,the  soles  shoold  project 
"  beyond  the  uppers  "  when  the  weight  of  the  body  is  placed  on  the  foot  (2)  IV 
sole  should  be,  in  indoor  walking  competitions,  a  single  sole;  but  in  <nkf- 
door  walking  a  thick  double  sole.  (3)  The  heel  should  be  sufficiently  lor.  (4} 
The  boot  must  be  just  long  enough.  The  last  two  points  are  of  importance  in  da 
way ;  if  the  boot  is  too  long,  a  great  deal  of  inconvenience  resoltB,  as  the  pvA- 
ofi*  from  the  toe  is  impeded,  and  the  foot  has  to  be  raised  higher,  to  pnnat 
the  long  point  touching  the  grountL  The  heel  ought  to  be  low  and  braid,  fix 
the  purpose  of  giving  a  more  firm  support  than  a  high  and  narrow  hed  en^ 
and  also  for  the  purpose  of  allowing  the  advancing  foot  to  be  placed  oo  ti> 
ground  as  nearly  fiat  as  possible.  Too  low  a  heel  must  also  be  avoided,  ti  At 
strain  therby  incurred  on  the  muscles  of  the  calf  is  greatly  increased.  Tlw  Iwd 
for  a  double-soled  boot  ought  to  be  one  inch  in  depth,  and  for  a  single  or  tiih 
soled  boot  just  over  half-an-inch.  (5)  The  boot  must  be  waterproof  and  npplK 
Various  appliances  are  used  to  render  the  "  upper  "  waterproof,  such  as  nibluDg 
the  boot  with  linseed  oil,  fat,  or  butter,  especially  at  the  sewn  parts ;  or  the  foDmr- 
ing  mixture  may  be  used : — Take  half-arpound  of  shoemaker's  dubbing,  faiU* 
pint  of  linseed  oil,  and  half-a-pint  of  solution  of  india-rubber.  Dissolve  vith 
gentle  heat  (as  the  mixture  is  very  inflammable),  and  rub  cm  Uie  boots.  Sporit* 
men  find  that  where  the  water  enters  is  along  the  tongue  of  the  boots  ao^ 
through  the  eyelets  for  the  passage  of  the  laca  This  can  be  nearly  prerenli' 
by  having  the  boot  made  as  a  soldier's  boot  is,  viz.,  with  flaps  at  the  siM 
with  the  tongue  continued  up  between  and  of  the  same  piece  as  the  vppv  of 
the  boot  The  water,  when  it  enters,  runs  out  benealii  tlie  Qxp^  For  At 
lace,  holes  in  the  leather  without  eyelets  should  be  used.  When  ooe  get* 
amongst  wet  gmss,  or  turnips,  or  heather,  it  is  much  better  to  turn  (koB 
the  trousers  at  the  feet  than  to  turn  them  up.  A  gamekeeper,  or  Scotii 
gillie,  invariably  does  so,  preventing  the  wet  getting  over  the  top  of  the  booUi 
or  entering  the  holes  for  the  laca  (6)  Never  start  to'walk  any  distance  in  M* 
boots  or  shoes.  Every  one  has  had  experience  of  the  misery  of  blistas  and  oo'D' 
resulting  therefrom. 

The  amourU  of  energy  expended  during  toaUdng. — We  have  seen  that  each  nn*' 
cular  act  is  the  expenditure  of  so  much  force,  and  we  expressed  the  amoont 
in  foot-pounds  and  foot-tons.  We  saw  the  methods  by  which  calculations  of  'i^ 
expenditure  of  energy  were  effected,  and  it  was  takrai  as  a  fact  that  300  foot-ton* 
of  external  energy  is  an  average  day's  work  for  a  strong  healthy  man,  wogluof 
about  154  lbs. — i.e.,  II  stonea 

It  is  calculated  that  walking  1  mile  is  equivalent  to  the  raising  of  17-67  too* 
one  foot,  kc,  thus  : — 

Diatanco.  NoalMr  of  tons  ndMi  1 1>* 

1  miio 17-67 

5     , 88-35 

10 176-7 

21)     , 363-4 
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At  Uiu  rate,  17  miles  vonld  have  to  be  walked  daily  to  give  such  a  man 
}  foot-tons  of  work  to  do  dailj.  The  minimum  of  work  that  ou^t  to  be  done  by 
tnhJiy  man  is  1 JSO  foot-tons,  necessitating  a  walk  equivalent  to  about  %\  miles.  The 
tanoeB  required  for  health  will  vary  according  to  Uie  employment  of  each 
dvidual  \  should  one's  daily  occupation  be  standing  or  walking,  it  is  evident 
it  a  thorier  "  constitutional "  walk  will  be  required  than  when  sedentaiy  work 
c^aged  in.  13ie  answer  to  such  suj^^ions  as  these,  in  regard  to  the  amount 
miking,  \ff  men  in  businees  is,  that  it  is  impossible  to  find  time  to  do  8^  miles 
kj  in  walking.  How  long  will  it  take  to  get  through  the  distance  1 — two  hours 
id  a  half.  Let  the  city  man  walk  to  his  office  instead  of  driving  or  coming 
'  tnin ;  if  he  lives  a  long  way  out  of  town,  let  him  walk  to  a  station  three  or 
or  miles  ofl^  instead  of  having  his  house  so  "  handy  "  for  the  train.  It  is  handy 
r  mutiung  else — viz.,  gout,  indigestion,  bronchitis,  asthma,  and  long  doctors'  bills. 

Hie  force  calculated  as  being  expended  in  walking  a  mile  is  made  without 
7  notice  being  taken  of  extra  weight  carried.     Supposing  a  great-ooat  be  added 

tlie  dothixig,  that  means  an  additional  weight  of,  say,  five  pounds,  to  lie 
tried.  A  small  hand-bag,  containing,  say,  a  book  or  two,  a  bundle  of  papers,  or  it 
If  be  a  dress-suit  of  clothes,  will  add  immensely  to  the  force  that  has  to  be  ex- 
uded. A.  hand-bag,  with  personal  necessaries,  will  weigh  about  six  pounds ;  the 
Be^  with  a  dress-suit,  about  eight  pounds.  Supposing,  then,  a  great-coat  weighing 
n  ponies,  and  a  hand-bag  weighing  seven  pounds,  are  carried  during  a  walk, 
r^  pounds  is  added  immediately  to  Uie  amount  to  be  carried ;  necessitating 
1  e^ienditure  of  a  force  o^ble  of  raising  1|  tons  through  one  foot  for  every 
ile,  M  tiiat,  with  a  weight  of  twelve  additional  pounds,  the  energy  expended 
ifoottons  would  be — 

Dfrtanoe.  Foot-tona. 

1  mDe 19-07 

5  miles 95*35 

10     „ 190-7 

20      „ 381-4 

It  ii  evident,  then,  that  the  greater  the  weight  carried  the  more  force  must  be  ex- 
t&ded;  and  when  the  weight  comes  to  be,  instead  of  12  lb.  as  given  above,  60  lb., 
^  vei^t  of  a  soldier's  complete  kit,  the  difficulty  in  marching  and  the  explanation 
ttlie  ihort  distances  covered  by  an  army  on  the  march  is  easily  understood. 

DMbdm.  Foot-toiu. 

1  mile,  carrying  60  lb. 24'7& 

Smiles        „         „ 123-76 

10     „  „ 247-5 

20     , 495-00» 

^  is  an  enormous  expenditure    of   force,   and    such    work    as    20  miles 

^7  with    such    a    load    cannot    be    long    endured.     This    is    no    doubt  an 

''^(■^^Btimate    of    the    work    performed,   as    the    calculations    are    made    from 

^'■VfittoQs  on   men   walking  on  the  level.     In  walking   competitions,   such    as 

*  Fu^m'  Uaniul  of  UjificDe,  p.  389. ' 
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arfonned  at  the  Agricultural  Hall,  London,  and  in  other  parts  of  thee 

tances  performed  have  been  enormous.     It  must  be  rememberedf  hovrar 

erformances  vere  conducted  indoors,  that  the  weight  of  clotiiiiig  oair 

id  to  a  minimum,  that  the  ground  was  pleasant  to  walk  on  and  leral ;  t 

)  sun  did  not  interfere  with  exertion ;  there  was  no  head-wind  to  del 

ion,  and  a  change  of  boots,  stockings,  dia,  could  be  had  at  a  moment's 

lat  the  amount  of  force  expended  per  mile  was  fractional  compared  w: 

ier's  march,  with  a  60-lb.  load  under  a  hot  sun,  or  with  a  strong  heai 

,  may  be,  rain  or  snow,  beating  him  back.     Hie  diminution  in  the  we 

thing  would  in  the  case  of  a  walking  competition  alone  reduce  the  ene 

uded  by  about  3  foot-tons  in  erery  mile,  so  that  the  following  table  wc 

ariy  correct : — 

DiibLoce  per  diem.  FooCJaa*. 

1  mils                        15 

10  miles 160 

20      , 300 

60 750 

100     „ 1,500 

120     , 1,800 

This,  of  course,  cannot  be  kept  up.  Any  man  expending  much  more  thi 
joot-tons  of  energy  a  day  will  come  to  a  standstill  after  some  time,  and  a 
two's  rest  will  be  required  to  recuperate.  Soldiers  over-marching  for  a  day 
must  have  a  rest  for  a  day  or  part  of  a  day  afterwards. 

By  some  of  the  competitors  in  Weston's  walking-matches  120  miles  ha* 
accomplished  in  the  first  24  hours,   implying  the  expenditure  of  1,800  f 
During  a  week's  walk  520  miles  have  been  covered,  necessitating  an  expei 
7,800  foot-tons.     This  is  perhaps  the  greatest  amount  of  energy  ever  exper 
human  being  in  a  given  time. 

The    moment    walking  comes  to   be    up-hill,   the   fatigue   is  inerer 
contrc  of  gr&vity  of  the  body  is  changed,  and  the  muscular  force   nt 
lirovidc  for  the  change  causes  a  fixing  of  the  diaphragm  (midrif),  f 
condition   of   many  muscles.     The   breathing   is   interfered   ^a-ith,    ow 
fixing  of  the  diaphragm,  and  the  heart  becomes  affected  thereby.     A  p< 
sensitive  diseased  heart  can,  during  a  walk,  tell  when  a  rise  in  the  g* 
which  is  well-nigh  imperceptible.     That  the  climbing  a  hill  or  going  u 
increased  muscular  expenditure  there  is  no  doubt,  but  we  make  it  mc 
from  the  habit  we  have  of  suspending  free  breathing.    Let  the  reader  / 
and  run  up  24  steps  of  a  stair,  and  then  perform  the  same  act  bre(Uf 
deeply.    It  will  be  found  that  by  the  first  act  marked  breathlessneas  ^ 
whereas  by  the  latter  the  efiect  is  much  less  marked.     So  it  is  wit' 
act  thfit  requires  fairly  long  continuance.   Unless  the  breathing  be  f 
fatigue  must  soon  occur.     It  is  the  management  of  the  breath  in 
Ac,    that   constitutes   the   difference   between   the  beginner  and 
atblete.     That    the   muscular  force   expended    on    going   up4ta 
bo  s?en  from  the  following  table.     Assuming  tlic  steps  of  a  sta 
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1  height,  and  allowing  the  weight  of  the  body  to  be  154  lb.,  t.&,  11  stones,  die  fwoe 
xpended  would  be  as  follows : — 

B^mbtr  of  Kapa  « la.  U^  Toot>Ib 

litep 77 

12  >tq» ;   .      921 

24     , '    .    1,848 

48 3,696 

TO 5,390 

Uiis  last  represents  nearlj  2^  foot^ns,  and  is  not  a  longer  stair  than  is  found  in  most 
hrgb  houses  in  oar  cities.  A  serrant^l  may  have  to  run  up  twelve  ste])s  twenty 
tiows  a  day  to  answer  the  doOT,  «&&.,  expending  thereby  about  16  foot-tons  of  energy. 
The  amount  in  tons  does  not  represent  the  amount  of  fatigue  induced  from  the  rapidity 
nth  Thich  the  act  of  going  up-etairs  is  usually  performed ;  and  the  rate  is  an 
importaat  consideration,  owing  to  the  strain  thrown  on  the  heart  and  lungs. 

The  Efectg  of  Walking  on  the  Body  and  on  tite  HeaUh. — Walking  is  the  chief 
means  whereby  exercise  is  obtained  by  the  bulk  of  the  community,  and,  being  so,  we 
most  discuss  its  effects  pretty  fully.  What  are  the  effects  of  a  brisk  walk  apparent 
to  one's  self  I  The  colour  comes  to  the  cheek,  the  temperature  of  the  body  is  raised, 
^  bnathing  becomes  quickened,  the  pulse,  were  one  to  feel  it,  is  increased  in 
freqneoty,  and  the  skin  becomes  moist ;  the  appetite  is  increased  and  digestion 
u^iroTed.  Most  of  the  muscles  in  the  body  are  kept  active  by  walking ;  all,  in 
net,  except  the  muscles  ol  the  upper  extremities.  The  body  has  to  be  kept  erect  by 
the  moacles  of  Ihe  trunk,  and  the  muscles  of  the  lower  extremity  are  of  course  in 
M  activity.  The  effect  of  activity  on  muscles  has  been  fully  gone  into  early  in 
^  article,  so  that  there  is  no  need  to  discuss  the  subject  again.  Suffice  it  to  say 
HUtbr  muscular  contraction  the  muscle  is  increased  in  hardness,  heat  is  produced,  the 
"fcnlation  of  blood  through  the  muscle  is  hastened,  the  excretion  of  water,  of  car- 
'loiuc  acid,  and  to  a  slight  extent  of  urea,  is  increased.  The  muscle  also  after  a  time 
■>womea  stiff  from  fatigue,  and  the  quicker  the  walk  the  sooner  the  fatigue  comes 
^  When  one  departs  from  one's  natural  step  to  keep  step  with  a  friend,  or  duriug 
viU.  fatigue  is  mtu^  more  quickly  induced,  as  an  unnatural  call  is  made  on  parts  of 
«e  moacles  used,  which,  not  having  been  employed  for  a  similar  purixwe  previously, 
"Kome  soon  exhausted.  In  addition  to  the  effects  on  the  muscles,  important  results 
■*  obtained  as  regards  (A<  inUmal  organs. 

Ovbg  to  the  quantity  of  carbonic  acid  coming  to  the  lungs  by  the  veins  from 
^  muscles  actively  employed,  the  breathing  is  hastened  to  get  rid  of  the  waste 
PW<inctB,  and  to  get  an  increased  supply  of  oxygen.  The  increased  respiratory 
Process  of  necessity  quickens  the  heart's  contractions,  and  so  the  cireulation  through 
H*  active  muscles  and  the  body  generally  is  rendered  more  active.  These  effects 
^  apparent  to  every  one,  but  the  effect  on  the  digestive  organs  is  not  so  easily 
'mderstood.  The  accompanying  diagrams  (Figs.  7  and  8)  show  tiiat  as  we  have  the 
^fxi  organs  above  the  diaphragm  (midrif),  so  we  have  the  stomach,  liver,  and  spleen 
immediately  below  and  in  contact  with  it.  Consequently,  at  every  breath  the  descent 
of  the  diaphragm  causes  the  descent  of  the  abdominal  contents,  affecting  not  only  the 
time  mentioned,   but  also  the  whole  of  the  intestines.     When  the  breath  is 
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sent  ouT>  (exhalation)  the  diaphragm  ascends,  and  allows  of  the  abdominal  visc^ 
again  ascending,  so  that  at  every  breath  the  abdominal  viscei-a  are  affected,  ri^^ 
and  falling  to  a  considerable  extent  Any  increase  in  the  rate  of  breathing  -^ 
cause  an  increase  in  the  motion  of  the  liver,  stomach,  kc,  bringing  more  bloo^  ip 
them,  hastening  the  circulation  through  them,  helping  the  passage  of  bile,  ^ 
passage  of  the  food  along  the  alimentary  canal,  and  thereby  improving  digestjci^ 
and  bringing  an  appetite  at  the  end  of  the  walk. 

Look  at  the  diagram  once  more,  and  it  will  be  seen  that  the  diaphragm  doei  not 
pass  straight  across  the  body,  but  that  it  slopes  down  behind  the  liver.  A  fortkr 
dii^ram  would  show  also  the  spleen  and  stomach  in  contact  with  the  diaphn^  oo 
tiie  left  side.     It  will  be  seen  at  once  fnmi  the  position  thus  indicated  thit  tbe 


Pig.  7.— A  PiETBHSiciTUJi  Bscnox  or  ras 
Boot  is  tbi  MtooLS  ^^**i  Showiro  (d> 

TBB    DurHXASM,     (L)    THX   LmS,  (8)  THl 

Sioiucs. 


Piff.   8.— A    Pkoft  Viiw  of  th«  Bodt.    Bsovm  i* 

P08ITI0F  or  (l)  TBI  LtrSH,  (■}  THE  &TOSUM. 

The    Dpper  dott«d  line,    ooBtlnned  into  tiw  VkA.  Btf> 
indicate*  tlie  podtioa  of  tha  dU^itaif. 


diaphragm  does  not  pass  straight  downwards,  but  downwards  and  forwards,  s^natf- 
ing  the  liver,  stomach,  and  spleen  forwards  against  the  abdominal  wall.  1^ 
motion  is  necessary  to  help  the  bile  along  its  passages  in  the  liver,  necessaiy  ^ 
wise  to  assist  the  stomach  in  the  trituration  of  the  food.  Animals  witli  o* 
diaphragm  have  gisards,  that  is,  thick-walled  stomachs,  by  which  to  grind  tbnr 
food ;  but  animals  possessing  a  diaphragm  have  these  important  digestive  Mp" 
close  thereto,  so  that  the  impulse  of  its  contraction  may  be  communicated  to  I^A 
to  help  them  during  activity,  thus  taking  the  place  of  the  gizzard.  "  Lmi{^  •b' 
grow  fat "  is  an  old  experience^  "  He  that  laughs  well,  digests  well,"  has  the  B* 
significance,  and  it  is  more  than  a  superstitious  belief  when  one  comes  to  look  isl^ 
it  and  considers  that  laughing  is  associated  with  an  active  state  of  the  diaphn^ 
thereby  oomj^Tessing  and  moving  the  abdominal  viscera,  as  well  as  titling  and  emp^ 
ing  the  lungs  with  vigour.  The  effect  of  walking  on  the  breathing  is  marked,  V^ 
only  in  regard  to  the  rapidity  of  the  respiratory  acts,  but  also  as  regards  the  qoanti^ 
of  oxygen  inhaled  and  the  quantity  of  carbonic  add  gas  exhaled.     Hie  ordinUT 
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of  braatluDg  when  the  bodj  is  at  rest  is  aboat,  say,  15  to  the  miiiute  ;  at  each 
th  abont  32  cubic  inches  of  air  are  inlialed*  amounting  to  32  x  15  =480  cabie 
»  per  minate.  Whenever  walking  is  begun,  and  the  rate  increased,  the 
rnts  changed  are  augmented^  and  in  the  following  proportions : — 

WalkinK  at  tlu  isto  of  Tlu  lir  imoind  amoiuita  to 

1  mile  an  hoar 912  cubic  iaches  per  minute. 

2  miles  sn  hour 1,320  „                 „ 

<             ., 2,400 

«  ,.  3,260 

^  enonuoos  increase  of  the  quantity  of  air  consumed  during  exertion  will  at 
bring  home  a  number  of  lessons.  First,  that  exercise  is  best  taken  in  the  open 
ind  not  in  gymnasia ;  second,  that  free  play  to  act  for  the  r^ons  of  the  chest 
abdomen  must  be  given.  Most  people  recognise  the  necessity  of  having  the 
t  free,  although  neither  soldiers  nor  civilianB  practise  it  A  soldier's  jacket, 
oned  up  to  the  chin,  is  about  as  bad  as  it  can  be  for  allowing  free  play  to  the 
t,  but  it  is  better  than  it  used  to  be  when  the  stock  was  in  vogue.  The  most 
ect  dress,  as  far  as  the  allowing  of  chest  expansion  is  concerned,  is  that  of  a 
w  of  the  Boyal  Navy :  in  it  the  chest  is  encumbered  neither  by  bands  nor  braces. 
We  must  have  gathered,  however,  from  previous  considerations,  that  the  motion 
be  abdomen  plays  an  important  part  in  breathing ;  it  rises  and  falls  at  every 
th,  yet  how  common  is  it  to  find  athletes  putting  a  band  or  support  around  the 
inDed  abdomen  1  How  conmum  is  it  to  find  a  labourer  with  a  band  like  a  horse 
1  round  his  body  to  give  him  support,  as  be  says,  and  to  allow  of  his  lifting 
ihts  that  he  could  not  otherwise  do  I  This  is  a  death-belt  to  many  a  man,  causing 
hysema  of  the  lungs,  asthma,  as  it  is  called,  from  over  distension  of  the  lung  and 
chest ;  it  is  the  commonest  cause  of  rupture  (hernia)  so  frequent  in  labouring 
;  it  prevents  the  circulation  in  the  veins  of  the  abdomen,  causiDg  piles  and 
r  troubles.  It  is  to  the  lower  part  of  the  body  what  a  tight  garter  below 
knee  is  to  the  circulation  in  the  leg,  which  must  in  time  cause  the  veins  to 
me  distended  (varicose  veins).  On  no  account  must  a  tight  broad  or  a  narrow  belt 
"nn  around  the  soft-walled  abdomen — leave  that  to  so-called  fashionable  women ; 
let  no  man,  whatever  his  work  may  be,  wear  this  death-belt  If  a  belt  is  pre- 
ed  to  braces,  let  it  be  applied  below  the  top  of  the  haunch  bone,  where  the  bones 
nnit  the  pressure.  A  sailor's  trousers  are  tight  around  the  hips,  t.e.,  below  the 
of  the  haunch  bone,  where  no  damage  ensues  from  tight  clothing. 
The  mauture  of  the  skin  during  exertion  calls  attention  to  the  fact  of  its  activity, 
excretion  from  the  skin  must  be  allowed  for,  just  as  is  the  exhalations  from  the 
&  What  a  badly-ventilat«d  room  is  to  the  breathing,  so  is  the  non-removal  of 
it  to  the  skin.  The  sweat  must  l>e  removed  by  frequent  change  of  clothing  and 
ithinjg.  Flannels  next  the  skin  are  the  best  absorbents,  and  from  that  very  fact 
most  be  frequently  changed  and  washed.  Bathing  not  only  removes  dirt,  but 
itimulns  of  cold  water,  and  the  glow  communicated  to  the  skin  by  the  pi'oc^^Ks  of 
ig,  encourage  its  action,  thereby  relieving  tlie  internal  organs  of  extra  M'ork  in 
noting  water,  carbonic  acid,  &c.,  from  the  body. 


4a»  TBS   IlfFLVSNCJS    OF   EXERCISE   OIT   WEALTH. 

The  Daily  Walk. — ^This,  by  moay  termed  the  "  constitutional,"  is  too  oftec^ 
routine  perfonuance  devoid  of  pleasure  or  interest    To  gWU  at  school  the  twtHkLc^ 
two  procession  is  an  infliction  terrible  in  its  monotony,  depressing  in  its  effects,  ^mxi 
unless    performed    in    the   country,   almost   useless    as    r^;ards   health.     (&jr^ 
boarding-schools  ought  not  to  be  in  the  centre  of  lai^e  towns,  and  least  of  all  in  tbe 
centre  of  London.     Londoners  who  can  afibrd  it,  and  are  wise  enough,  send  the  giM-ii 
of  the  family  to  good  schools  by  the  seaside  or  in  the  country.    There  it  is  possible  izot 
only  to  get  fresh  air,  but,  what  is  nearly  ae  important,  nice  walks.     A  walk  viti  at* 
object,  viz.,  to  some  view  by  the  sea-shore,  to  hunt  for  some  shells,  to  wander  i" 
search  of  ferns,  flowets,  mosses,  and  the  like ;  to  call  at  some  farmhouse  a  suffideZK^ 
distance  off  tp  get  a  glass  of  milk;  to  visit  some  child  at  t^e  joomej'B  end,  andtdc^ 
it  a  flower  or  a  sweet ;  to  reach  some  knoll,  which  at  the  very  least  presents  aomethiiig 
to  walk  towards.    Many  other  temptations  to  walk  could  be  devised  by  any  sduc*** 
mistress,  did  she  put  herself  to  the  trouble  to  do  sa 

A  town  schoolmistxess  may  often  be  heard  to  say  that  it  is  all  veiy  well  in  tJi* 
country,  but  such  a  thing  is  impossible  in  towns  ;  there  are  only  ^e  parks  to  go  to, 
and  they  soon  become  devoid  of  interest     It  is  questionable  whether  each  wane" 
should  be  in  charge  of  the  rising  generation ;  if  a  schoolmistress  has  not  ingenuity 
enough  to  provide  for  their  out-of-door  wel&re,  she  should  not  be  charged  with  tfa* 
training  of  the  young.     It  is  as  much  part  of  her  duty  to  train  the  body  and  tiM 
affections  as  it  is  to  train  what  she  is  pleased  to  call  the  mind.     In  towns  how  nmnf 
thousands  of  interesting  points  are  there  not  to  be  found  !    In  London  the  BritiA 
Museum  is  regarded  as  the  great  bugbear  of  school-girls'  spare  moments,  simi^y  hecauHS 
their  rigid  and  unsympathetic  schoolmistress  knows  not  how  to  make  it  interestiiif' 
Are  there  not  scattered  over  London  houses  rendered  famoiis  by  individoab  v^ 
have  lived  there,  whose  names,  occurring  in  the  girl's  history  book,  would  be  fat    . 
ever  stamped  on  her  memory  by  seeing  the  house  in  which  this  man  of  hiifciT 
lived  1     She  would  come  to  regard  the  man  as  a  human  being,  and  not  as  a  crettv* 
created  by  her  schoolmistress  to  bother  her.     Are  there  not  thousands  of  poor  ^ 
are   starving   from   want  and  cold,  who   would   bless  the  bright  girl's  &ce  ^ 
brought    even    a    dinner-roll    or    a    bit    of    clothing  f    Ckmld    not    her   Kvinf 
lessons  be  rendered  more  interesting   from  the    &ct  that   what  she  is  mn^ 
could,    when  it  is  finished,    be    taken  by  herself,   or  given  by    others  to  *• 
thankful    recipient  1     Ah,    no !    charity,    natural    affection,    and    bri^tnea  * 
behaviour  are  not  included  in  the  "extras,"  and  too  often  the  nnisfcreas  o(tb* 
establisliment  defies  interference  with  what  she  calls  her  system.     It  is  iridi  * 
feeling  of  helplessness  and  hopelessness  that  one  tries  to  point  oat  this  cnnt  V» 
our  hmd. 

Whatever  may  be  the  pastime  indulged  in  by  yotuiff  meny  walking  exercise  va^ 
never  be  neglected^  The  oarsman  will  become  "  stole  "  unless  the  method  of  exerei* 
be  varied ;  the  gymnast  will  develope  the  upper  part  of  his  body,  and  lus  lo** 
extremities  will  remain  spindle-shanks.  So  with  all  other  forms  of  exereiae;  notluBf 
can  supplant  walking,  and  success,  in  any  form  of  game,  sport  or  gymnastic  tmisiift 
cannot  be  attained  unless  walking  be  freely  taken. 

With  middle-aged  men  walking  ought  to  be  the  chief  means  of  obtainii^  hestt 
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d  exerciae,  and  should  be  indulgod  in  freely.  No  man  under  sixty,  unless  he  bo 
rpt  walking  while  at  his  work*  or  can  atford  a  horse  to  ride,  should  walk  less  than  six 
eight  miles  a  day,  if  he  wished  to  keep  well  and  to  have  healthy  children.  This 
,  however,  what  is  not  done ;  the  City  man  goes  by  train  or  omnibus  to  and  from 
B  place  of  buaineas  all  the  year  round.  When  his  holidays  come  he  hurries  off  to 
rotiae  or  partridge  shooting,  to  climb  hills  or  visit  distant  cities — in  fact,  he  at 
iu»  goes  in  for  violent  exercise ;  and  what  is  the  result  t  The  heart,  the  lungs, 
od  Uie  digestive  organs  are  at  once  upset ;  the  birds  are  missed ;  sightseeing 
raonita  no  interest ;  and  the  pleasure  anticipated,  but  not  realised,  sends  him  back 
0  town  worse  than  when  he  left  it  A  hone  taken  off  the  grass  cannot  be 
galloped  hard  without  harm  ;  a  stall-fed  ox  cannot  pull  a  plough  for  any  length  of 
time ;  no  more  is  a  man,  unaccustomed  to  long  walks  or  to  climbing  hills,  likely  to 
Bndvtske  either  with  impunity.  The  heart,  the  longs,  and  the  blood-vessels  must 
W  to  in  harmony  with  each  other,  and  with  the  muscles,  that  there  is  no  hitcli  in 
tiuir  cmcord  of  action.  What  happens  when  a  man  unaccustomed  to  smart  exercise 
tint  starts  on  a  sudden  walking  or  shooting  excursion  is  this — the  blood  comes  back 
in  the  veins  from  the  muscles  in  greater  quantity  than  can  readily  pass  onwards 
Anngb  the  xi^t  aide  of  the  heart  and  lungs ;  the  right  side  of  the  heart  becomes 
dilittad,  difficulty  of  breathing,  sighing,  and  yawning  occur ;  the  &ce  presents  at  first 
tUne  mottled  and  then  a  pole  appearance ;  the  limbs,  especially  the  ankles,  become 
>*olIen ;  or  if  the  heart  and  vessels  are  much  affected  by  the  decay  of  age,  either  one 
"  tlie  other  might  give  way — the  former  giving  rise  to  instantaneous  death,  the 
i>tter  to  apople^.  Let  no  man  getting  on  in  years,  therefore,  start  suddenly  on  an 
^UBnum  at  which  he  is  immediately  expected  to  undertake  severe  muscular 
*'<atioQ.  If  he  be  not  in  the  habit  of  walking,  let  him  commence  a  fortnight  or 
tttnt  weeks  before,  and  gradually  get  himself  into  condition. 

Take  an  ordinary  "  City  man,"  working,  say,  from  half-past  nine  in  the  morning 
^  fire  o'clock  in  the  afternoon.  Should  such  a  jserson  contemplate  a  shooting  or 
*>ftbg  excursion,  kc,  some  such  scheme  as  the  follon-ing  might  be  followed  with 
•dnatage:— 

1-  Get  out  of  bed  at  a  quarter  past  seven  o'clock  in  the  morning. 

1  If  not  accustomed  to  take  a  cold  bath,  sponge  first  one  limb  and  then  another 
'*Kfitlly  with  water  with  the  chill  taken  ofi',  drying  each  limb  befure  sponging 
'"other ;  cover  up  each  part  as  soon  as  it  is  dried,  so  as  to  exjiose  as  little  of  the 
^7  St  a  time  aa  possible. 

3.  IVke  breakfast  at  7.45.  It  may  consist  of  eggs  and  bacon,  or  a  steak  or 
^"f^  not  steaks  or  chopa  Drink  anything  except  tea  or  alcoholic  stimulant ; 
^"^  three  parts  milk,  is  the  best  breakfast  beverage ;  should  this  be  unsuitable 
**^  pore  sparkling  water  is  better  than  tea  or  milk. 

1  Walk  to  the  office  if  it  be  a  reasonable  distance  off;  if  not,  take  a  walk  with 
■Mne  object  in  view,  however  trivial  that  ol>)ect  may  be.  At  first  a  mile 
ud  a  half,  then  two  miles,  and  at  the  end  of  the  week  three  miles  to 
ad  from  home  must  be  walked.  Walk  at  one's  usual  pace  at  first, 
m  increaae  it  to  a  moderate,  and  finally  to  a  fiuriy  quick  pace — about  3^  miles 
thour. 
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5.  For  luncheon  have  a  chop,  one  medium-sized  potato,  and  about  a  tumLl««t 
fal  of  water.  ^  I 

Take  no  bread  at  hincheou.     If  one  must  have  some  stimulant,  ooe  gU»    <( 
light  ale,  or  one  glass  of  dry  sherry  is  all  that  ought  to  ho  indulged  in. 

6.  Have  two  cupe  of  good  tea,  first  infusion,  with  bread  and  butter  at  te»-tii 

7.  Walk  the  aanie  distance  in  the  afternoon  as  in  the  morning. 

8.  Get  home  half-an-hour  before  dinner,  and  rest  or  dress  until  it  is  tuns  M 
dina 

9.  Dine  not  later  than  7.30.  Eat  at  dinner  wboleeome  food,  and  dfiik 
not  more  thuu  two  glaiaes  of  ale,  or  one  glass  of  sherry,  and  a  glan  of  ale  or 
stout  witli  cheese.  Two  gbsses  of  sound  cluret  may  be  taken  instead  of  eitberof  tl* 
preoodinc. 

1().  Get  to  bed  not  later  than  eleven.  If  troubled  with  steeplessneffi,  put  ostf 
extra  blanket,  a  cap  to  cover  the  head  and  ears,  or  take  a  basin  of  oatmeal  snitl 
before  going  to  bed.  Cold  and  hunger  are  chief  causes  of  aleeplessDees  in  htalHq^ 
peopla 

If  some  such  care  be  not  taken  with  the  exercise  and  diet>  any  man  whose  Ufoii 
spent  indoorii  will  certainly  come  to  ^ef  by  persisting — in  defiance  oi  all  teuchio^ 
to  believe  that  he  is  still  young,  aud  that  his  system  can  stand  anything.  If  a  an* 
has  a  garden  to  work  in,  let  hhu  dig  in  that  if  he  chooses,  but  be  must  wv* 
forgot  to  walk  some  distance  daily,  although  the  distance  may  bo  curtailed  if  I* 
does  A  fair  amount  of  dch  ing. 

For  men  over  atxt}/  a  walk  is  again  thp  best  means  of  promoting  health,  lb 
walk  must  be  tempered  to  the  strength,  ntid  should  be  done  at  nothing  moretlitf 
a  moderate  pace-,  if  a  man  wishes  to  take  care  of  his  blood-Teasels.  Or^ 
shooting  ought  be  given  up  for  partridge  shooting.  Fox-hunting  in  moderttioa  i< 
excellent  exercise  and  sport  for  a  healthy  man  up  to  the  age  of  sixty-fire,  t^ 
septuagenarians  driving  is  the  best  means  of  obtaining  exercise. 

KlTKNJNO. 

Rouning  oonaists  in  the  taking  a  series  of  short,  rapid,  forward  jumps  or  spnop 
off  one  foot     The  body  is  actually  unsupported  for  a  time  by  the  fort.     TKii  «»■ 
sticutea  the  difi'erence  between  walking  and  mnning :  in  the  former  one  foot  is  at*^ 
on  the  ground,  in  tbe  latter  the  springs  throw  the  body  upwards,  so  that  boifc  W 
are  off  the  ground.     Tlie  chief  cause  of  the  rapid  rate  in  running  is  the  incnMM 
number  <^  steps  taken  in  a  given  time.     The  distance  covered  at  ea<^  swp  is  M* 
much  increftsod.     Soldiers  at  quick  march  take  a  step  of  30  inches,  and  wlxni  at  tt» 
ftoubh,  35  inches  at  each  step.     The  numh&r  of  ste[>6,  however,  is  inereaaed  fnv 
1 16  to  166  per  minute.     This  step  increases  tht-  distance  covered  froCD  1S7  feet  j« 
minute  in  walking  to  453  feet  per  minute  in  running  at  the  double,  or  a  little  o«i 
a  mile  in  1 1  minutes.     Bat  this  is  slow  progression  to  what  one  finds  in  runniaf 
competitions.     Tlie  soldier  at  the  double  has  aJl  his  kit  and  aecontremenls  to  carry, 
numing-races  the  weight  caiTie«l  is  fractional  and  the  speed  enonaoOL    TW 
m  record  at  which  100  yards  have  beeu  run  Is  a  b«oUon  over  nine 
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for  the  Bake  of  the  better  uaderstanding,  that  a  ruimer  taken  a  step  of 
i.e.,  a  yard,  at  each  step — a  very  common  length  of  step.  Now,  miming 
in  10  seconds  would  necessitate  100  steps,  or  at  the  rate  of  600  steps 
e.  Again,  the  quarter  mile — 440  yards — has  been  run  in  less  than 
L  Suj^KMing,  however,  one  minute  was  the  time  taken,  allowing  the 
Rs  before,  440  steps  must  have  been  taken  in  one  minuta 
one  mile  (1,760  yards),  has  been,  run  in  4  minutes  23  seconds.  Sup. 
ninutes  to  be  the  time  taken,  1,760  steps  must  have  been  taken  in  that 
t  Uie  rate  of  352  steps  in  one  minute. 

[  be  observed  that  the  number  of  steps  taken  per  minate  diminishes 
tance  increases.  The  increase  in  the  number  of  steps  taken  a  minute 
J  the  greatest  gain  as  far  as  speed  is  concerned ;  but  when  long  <lis- 
«  to  be  ran,  the  length  of  the  step  is  the  important  element  in  attain- 
L  Short  and  long  steps  cannot  bo  taken  at  the  pleasure  of  the  individual 
•B  of  power.  A  short  man  has  a  step  natural  to  himself,  and  it  is  of 
horter  than  that  of  a  tall  man.  A  man  of  six  feet  is  not  a  good  short- 
onner,  and  a  man  of  five  feet  four  inches  may  be  a  good  short-distunco 
it  cannot  be  first-rate  at  a  long  distance,  where  the  length  of  the  step 
ortaut  element  in  success.  A  man  of  five  feet  seven  or  ei^t  inches 
himself  most  easily  to  either  the  one  or  the  other,  and  it  is  from  men 
ight  that  first-rate  runners  are  chiefly  recruited,  for  both  short  and  long 
anning.  A  tall  man,  who  can  at  the  same  time  move  his  lower  limbs 
Ul  of  course  possess  a  great  advantage,  as  he  covers  more  space  at  each 
k  does  a  shorter  man ;  but  long  limbs  are,  as  a  rule,  neither  capable  of, 
d  to  the  taking  of,  quick  steps. 

ye  at  which  running  can  be  practised  with  impunity  by  a  healthy  man 
I,  is  from  twenty  to  thirty.  B&yt  of  ten  and  twelve — and  girU  also — 
and  run,  and  run  with  little  breathlessness  even,  and  no  apparent 
When  the  age  of  puberty  m  attained,  and  the  limbs  are  rapidly 
Jie  lever  action  of  the  muscles  and  bones  is  continually  being  altered, 
ocEntre  of  gravity  varying  almost  from  day  to  day.  At  this  age 
>r  running  races  is  not  only  likely  to  be  unsuccessful,  but  positively 
to  the  growth  of  the  body,  and  to  the  health  in  general  In  boys' 
those  under  fourteen  years,  no  previous  training  should  be  inflicted, 
loold  train  for  running  until  he  is  at  least  eighteen ;  but  twenty  would 
'or  age;  Between  twenty  and  twenty-eeven  is  the  best  age  for  attain- 
in  running.  Training  for  running  can  at  this  age  be  undergone  with 
re  safety ;  the  heart  and  vessels  have  not  yet  begim  to  show  signs  of 
tear,  and  the  elasticity  of  the  blood-vessels  can  be  relied  upon  to  ac- 
B  themselves  to  the  increased  circulation  through  them.  Fat  has  not 
fb  b^;nn  to  accumulate  within  the  abdomen  and  thorax,  so  that  the 
has  free  play.  Between  thirty  and  forty  a  wise  man  will  think  twice 
lergoiug  training  for  race  running.  He  can  run  with  impunity  at  a 
pace^  and  for  practice ;  but  not  in  races.  Older  men  should  run  on  no 
rhatever.     An  old  man  ruuning  to  catch  his  train,  and  falling  down  in 
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B.  fit  of  opoploxy,  is  an  overy-day  tale,  oiul  from, what  has  been  sttitcti  prcriBOilj 
this  is  readily  iindei-stoocL 

Trainiug  for  rumiing  slionltl  be  untleilaken  a  canMtd(>mbIe  timf  Iti^rr  Uit 
i-oupoticive  ttdal  ia  to  Uke  place.  The  three  weeks  usuaUy  prescribnl  ukt  U 
sotHcient  for  one  eugnged  in  sports  aud  oiitof-door  employment ;  btit  for  one  cuppi 
at  a  sedentary  employtuent,  live  weeks  will  not  1>e  too  long.  li  not  aecastomi' 
to  much  walking,  or  to  qoick  walking,  the  lirat  week  oaght  to  be  (ij>e(ut  in  «iJIdc( 
ul  leasl  ten  miles  a  day,  increuiuug  che  pace  until  four  miles  or  four  and  a  qnrM 
milos  an  hour  is  attuned.  During  thu  Grst  week,  nothijig  moi-e  than  a  nnliWT 
"iloiiWo"  ought  to  1*6  engaged  in  for,  say,  tbe  distance  of  hair-o^mile.  The  mwap- 
ment  of  the  bi-eathijig.  tlie  holding  the  upper  extremities,  and  the  mothod  d 
moving  t bu  lower  cxtrvmitiea,  the  fit  of  the  shoes,  the  tightnen  and  character  ol 
the  clothing,  the  time  of  the  day  best  suited  for  rnnuiug,  and  the  diet  niqaiiti 
are  the  points  to  attend  to  at  tJio  ouUet  of  training. 

To  those  tmining  for  running,  the  following  are  important  p4»nts  to  aHiiti 
to:— 

1.  If  poaeible,  practise  at.  the  same  time  of  the  day  at  which  you  know  tli»iu* 
u  to  1)0  run. 

2.  Ascertain  the  nature  of  the  ground  on  which  tlie  race  is  to  take  piM 
whether  w>£t,  or  co\*ered  with  stnall  pebbles^  ^  The  shoes  roust  be  ukft^ 
acconlhigly. 

3.  Measure  out  on  the  praoti^te-gixiund  the  exact  length  of  tbe  race  to  1* 
run. 

4.  Always  have  a  friend  with  you,  if  yon  have  not  a  professional  trainer,  > 
watch  the  time,  and  tell  you  how  you  hold  yourself,  &c. 

a.  Begin  to  pmctiso  running  slowly  at  first,  increasing  the  pace  day  by  diT- 

6.  If  not  nccustomwl  to  run  against  time,  vary  the  step  a  little  on  Bnoea*'*'* 
tlaya,  ami  ii»cert«in  with  which  step  most  speol  is  atta;in(>d.  Aa  a  genersl  rd*- 
however,  tlie  step  one  naturally  falls  into  itt  the  best. 

7.  As  to  clothing,  wear  flunnels  ;  have  nothing  tight  about  the  ohest,  abdaa>> 
or  extremities.  licavo  the  lower  extremities  bore  froui  a  littlo  above  the  fa* 
downwards ;  leare  the  upper  extremities  ham  from  half  way  down  the  arm  8» 
thai  the  fiannds  do  not  pinch  al>ont  the  arm-pita. 

&.  The  clothing  should  be  fastened  by  a  belt  round  the  pelvis  Oiauncb  boot^ 
The  belt  sliotdd  be  narrow  as  it  ]jasses  along  the  sidt*.  but  might  with  advaatip 
widen  out  ti^hind  and  in  front,  supporting  thereby  thr  lowest  part  of  the  afadons 
and  the  back.  The  belt  muM  pass  Moia  the  lerxt  of  the  onest  of  the  Imuuft 
bone,  aud  abow  the  external  prominence  (the  trochanter)  of  tbe  t^igh  bone.  Oa 
can  fci>l  these  two  points  on  the  aides  of  the  haunch  heme ;  but  if  tbe  tnB» 
m  in  doubt  as  to  where  the  point  indicated  is,  ask  a  doctor,  as  tlie  qneetioD  be( 
primary  importance. 

9.  The  upper  part  of  body  and  hea«)  are  to  be  thrown  back,  the  cheat  bebf 
the  moat  anterior  part  of  the  body.     The  bands  should  be  clenched.  Uie  elbow* 
bent,  and  the  upper  extremities  held  llmily  up  with  tlie  fi^s  close  to  tb«^  from* 
iha  ahouldors.     Do  not  over^  any  of  tlieae   poeitiona.     The  ol.ject  of 
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arms  np  sb  directed,  and  raising  the  ahoulders,  is  to  take  Uie  weight  off  the 
Bt,  thns  allowing  of  freer  play  for  the  breathing, 

10.  Lcam  to  breathe  regularly  and  freely;  if  the  breath  be  held  for  a  time, 
it  be  only  daring  a  spurt  at  the  end.  Commence  deep  and  free  breathing  from 
fint,  and  4o  not  wait  until  breathlessness  comes  on. 

11.  The  shoes  must  have  vcTy  low  heels,  or  be  without  heels  altogether. 
&  **  upper "  may  be  of  canvas,  the  "  sole "  of  thin  well-tanned  leather. 
)  lace  should  be  used ;  it  is  always  liable  to  break  or  get  loose ;  in  place 
the  lace  a  piece    of   broad    elastic   sewn    firmly    in,   where   the    shoe  is  cleft 

the  lace,  is  by  far  the  safest  and  most  comfortable  means  of  fixing  the 
)e. 

12.  In  regard  to  diet,  consult  the  rules  laid  down  for  moderate  diet  in  the 
iviouspagee. 


Jumping. 

Jumping  oonsistB  in  taking  a  sudden  bound  or  jerk  from  the  ground  with 
th  feet  at  once.  The  lower  extremities  are  first  bent,  the  foot  upon  the  leg,  the 
:  upon  the  thigh,  and  the  thigh  upon  the  abdomen.  One  crouches  down,  as  it 
>^  before  making  a  leap,  just  as  does  a  leopard,  tiger,  or  a  cat  It  is  the  sud- 
n  contraction  of  the  muscles  of  the  front  of  the  thigh  and  the  back  of  the  leg, 
>t  causes  respectively  the  straightening  of  the  knee,  and  the  sudden  push-off 
■Q  tiie  ground  necessary  to  raising  the  body.  The  body  is  then  thrown  forward, 
Upwards,  <v'both  forwards  and  upwards,  for  a  distance  dependent  on  the  strength 

ti>e  muscles,  and  the  formation  of  the  body.  For  very  high  and  very  long 
nopiiig  a  man  must  be  tall.  In  the  length  of  the  muscular  sweep  and  the  longer 
'er  action  of  his  lower  limbs,  a  man  of  from  5  feet  10  inches  to  6  feet  has  an 
nnnous  advantage  over  a  man  of  5  feet  4  inches.  A  man  cannot  jump  much 
ore  than  his  own  height,  whatever  that  may  be. 

A  short  man  may  excel  a  tall  man  in  a  standing  high  jump  and  a  standing  long 
i^Ih  In  tJiese  cases  it  is  t^  suddenness  of  the  contraction  that  tells,  and  the 
Ikktor  moBcle  has  the  advantage  over  the  longer  muscles  of  a  tall  man's  limb. 

l!lie  age  at  which  perfection  in  jumping  may  beet  be  attained  is  from  some 
UM  lAer  fall  height  is  reached,  say  eighteen  or  nineteen,  until  the  twenty-fifth 

HenUes  laid  down  for  running  may  be  followed  for  jumping,  modified  accord- 
"Stothe  circnmstances  of  the  sport 

Many  athletes  at  the  time  of  jumping  chew  some  stick,  india-rubber,  or  tooth- 
■^  YHSaag  it  firmly  between  the  teeth  at  the  time  of  the  supreme  effort  Others 
■^  a  small  piece  of  stick  and  clench  it  firmly  in  the  hand  ;  such  men  declare  they 
Nd  not  jump  well  without  this  contrivance,  and  the  &ct  may  be  worthy  of  attcn- 
(%  bat  it  is  too  long  for  discussion  hera  The  enormous  enei^  expended  in 
kpinj^  and  the  suddenness  of  ^e  act,  is  a  great  strain  on  the  muscles  and  tendons, 
d  on  the  heart  and  blood.  Taking  the  average  weight  of  a  man  as  1 1  stones, 
t  154  Iba,  the  force  expended  in  jumping  the  height  of  1  foot  is  equivalent 
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to  a  force  capable  of  suddenly  rnising  1 54  Iba.   1  foot  off  the  ground, 
jump   of — 

2  feet  high  to  he  made,  it  ia  eqiml  to  the  expenditure  of  a  force  of  308  Iha. 
■i  „  .,  „  .,  462  lbs. 

4  ..  „  „  „  6161b.. 

■'>  ,.  u  „  ..  770  Ibe. 

<■'  „  „  ,.  ,.  924  lbs. 

The  highest  jump  on  record  ia  6  feet  2i  inches.  The  force  necessary  forsai 
act  is  equivalent  to  the  sudden  raising  of  956  lbs.,  or  about  two-fitha  of  a  ton,  utd 
burling  it  in  the  air,  and  the  main  part  of  the  force  is  produced  by  a  few  of  tie 
muscles  of  the  calf  of  the  leg  and  the  front  of  the  thigh. 

The  dangers  arising  from  jumping  are  : — (1)  The  sprain  of  a  joint,  especially  the 
ankle  (see  page  451).  (2)  The  fracture  of  the  small  outside  bone  of  the  l^(th 
fibula),  about  four  inches  above  the  ankle,  known  as  Pott's  fracture  (see  page  451). 
(3)  Rupture  (hernia),  that  is,  the  sudden  protnision  of  some  of  the  abdominal  eon- 
tents,  usually  the  intestines,  in  the  region  of  the  groin.  (4)  Fracture  of  the  knee- 
cap  (patella).  This  arises  in  this  fashion :  the  kneecap  is  placed  in  front  of  die 
knee,  and  is  the  spot  on  which  the  strain  of  the  muscles  in  front  of  the  thigli  ii 
thrown.  The  sudden  contraction  of  the  muscles  catch  the  bone  as  it  lies  acn»  th 
lower  end  of  the  thigh  bone,  and  it  is  snapped  across  the  end  of  the  thigh  booe  ■ 
one  would  break  a  stick  across  one's  thigh.  The  individual  to  whom  the  Mcidflrt 
occurs  falls  down.  It  ia  not  the  fall  that  occasioned  the  break,  but  the  hretlt  tW 
caused  the  fall.  Not  infrequently,  when  one  kneecap  is  broken,  the  attempt  n*'' 
to  prevent  falling  throws  so  great  a  strain  on  the  other  knee,  that  both  kneeoqiin 
broken. 

For  the  means  of  assisting  the  injured  see  page  451. 

Dancing. 

In  all  times  and  amongst  all  peoples,  civilised  and  savage,  dancing  to  mnac  ^ 
taken  a  prominent  place  in  the  history  of  their  sports  and  pastimes.  lake  n^ 
other  ancient  customs  which  civilisation  has  changed  and  doctored  to  suit  •If' 
times  and  manners,  dancing  is  so  docked  of  its  original  habiliments,  that  it  ■to' 
impossible  to  associate  under  the  same  name  the  method  and  object  of  diacitf 
amongst  the  ancients,  with  the  modem  ballet  girl,  or  with  the  typical  aftempf" 
dance,  in  a  small,  over-crowded  drawing-room.  What  a  distance  danciif  ^ 
travelled  from  the  time  when  it  was  performed  to  the  clash  of  cymbals  and  the  <MI 
of  trumpets,  in  honour  of  some  god,  or  king,  or  conqueror,  to  the  modem  prin*^ 
party  dance,  in  honour  of  nobody,  and  generally  undertaken  with  wony  and  boA* 
to  ihe  host  and  guests  ! 

In  ancient  days  it  was  performed  out  of  doora,  but  in  modem  days  it  is  col- 
ducted  in  badly-ventilated  rooms,  loaded  with  excess  of  carbonic  acid  gas,  iwkiil 
of  trashy  perfumes,  and  hot  with  the  refuse  products  of  coal  gas.  What  a  «» 
templation  this  is  to  the  thoughtful ;  what  a  parody  on  nature  and  nature^  fit 
to  man  !     Society,  however,  demands  it,  and  the  world  succumbs  to  the  thniMii** 
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t  many  peoples,  especially  the  Asiatic  and  Afiican,  dancing  is  indulged 
bod  and  object  The  dance  in  an  unwritten  hiatory  of  some  love  scene^ 
deed,  some  historical  fact,  tbc. ;  it  is  nearer  our  modem  opera  than  any- 
I  the  performers  at  the  same  time  join  in  singing,  adding  thereby  explanap 
otherwise  dumb  show.  A  dancing  troupe  from  the  island  of  Java  liaT» 
formance  in  London  which  was  iutci-esting  in  the  extreme,  and  their 
included  such  dances  as  "  The  Bising  of  the  Waters,"  "  The  Tempest," 
ig  the  Princess,"  and  so  on,  each  dance  being  a  descriptive  tale  and  the 
ained  by  recitative.  But  is  any  such  notion  present  in  a  modem 
Let  us  see.  Analyse  the  different  figures,  as  they  are  called,  and  think 
it  of  their  meaning, 

firai  figure  opposite  couples  cross  over  and  return  to  their  places ;  the 
engage  in  what  is  called  ladies-chain,  and  setting  to  partners  ends  it. 
lea  evidently  is  a  friendly  advance  on  the  part  of  the  ladies  towards 
tlntanc& 

9eo7id  figure  the  opposite  couples  advance  and  retire  together,  and  after 
Mutners,  advance  in  the  same  manner.  Here  is  evidently  a  further 
1  couples  act  in  harmony. 

third  figure  acquaintance  has  so  far  advanced  that  the  four  join  hands 
line. 

owrth  figure  tlie  gentleman  has  come  to  know  his  vi$-a-vi$  so  well  that 
bis  lady  partner  to  him,  who,  returning  the  compliment,  entrusts  his  lady 
is  vitf-a-vM. 

fijih  figure  all  tlie  couples  in  the  set  of  the  quadrille  have  improved 
ance,  so  that  they  all  join  hands,  and  advance  in  good  friendship  to- 

nxiJi  fi/gure,  often  called  the  flirtation  figure,  every  gentleman  so  trusts 
ar  that  he  allows  his  lady  partner  to  dance,  or  as  the  name  implies,  flirt 
gentleman  engaged  in  the  quadrille. 

dent,  then,  that  the  quadrille  is  a  '*  growth  in  intimacy  "  between  the 
tuples  engaged  in  its  perfotmance.  The  "Lancers"  bear  a  like 
,  and  so  do  most  countr>'  dances. 

"At  of  dancing  vary  according  to  the  manner  in  which  it  is  engaged  in. 
tic  performance  calleil  dancing,  seen  in  the  stage  ballet,  i^etjuires  an 
lare  in  training  and  education  that  lasts  over  many  years.  The  acme  of 
I  considered  to  be  the  power  of  walking  on  the  points  of  the  toes.  This 
an  amount  of  extension  of  the  foot  tltat  can  only  l>e  iittaineil  by  the  foot 
person;  hence,  practice  must  be  commenced  at  a  girlish  age.  The  conso- 
ich  a  position  of  the  foot  caust-.'?  tlie  muscles  of  the  calf  of  the  leg,  and 
rs  in  front  of  the  thigh,  to  assume  enormous  pi-oportions.  The  foot 
B  flat,  and  when  the  dancer  is  walking  ordinarily  the  gait  is  ungainly, 
lar  development  of  a  professional  dancer  from  the  middle  of  the  body 
is,  in  many  cases,  extraordinary'. 

eta  of  ordinary  dancing  would  be  no  doubt  beneficial  were  it  not  for  the 
fnifwimlingft.       The  amount   of  i-xercise  obtained  by  a  long  walti  no 
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donbt-  does  mtcay  a  fashionable  woman  a  great  servioe.  Walking  is  nevenlMilMa^ 
and  a  good  ilonce  cuuw«  litT  to  bivatlie  uoru  dtvply,  imsiBts  the  uc-Uoii  of  de  Um. 
and  atoaei  the  blood  to  circulalo  more  freely  ihronyli  the  veasoU.  Were  it  i»t  fcf 
tho  length  of  timo  thai  it  is  ke]>t  op,  and  the  evil  etf«ctii  already  mentioued.  dtom^ 
would  bo  An  excellenl  means  of  causing  the  loxy  to  tak«  exercise  and  tho  iyspr^ 
to  lie  relieved. 

In  u  ci-owded  iw>di  it  used  to  be  fasliionnble  for  ladies  to  faiiit^  Imt  a»H^ 
Uraiig  went  oiit  QD  the  fainting  fimhion  went  out,  8U11  do  wo  lind  faiuiing  odDUHa, 
and  when  it  does  arise,  let  the  foUowing  stflps  be  taken,  (1 )  Lay  down  the  pnM 
who  hus  taijiled  quite  Ji<U  ou  the  ground,  iintl.  if  foRsy  peopla  will  raiie  aouMMlBl^ 
let  theui  niis-e  the  feet,  Init  not  the  head.  (2)  Undo  tight  elothUig  ovefywtat 
(3)  Keep  Uie  bystanilers  as  far  off  oe  possible-  (4)  Get  a  dmught  of  oohl  lirto 
plar  on  the  face.  Other  att^ps,  such  as  dashing  cold  water,  applying  BmBUin^  alti^ 
Ac,  may  bo  added  to  tho  abovo  witli  soaw  poasible  advantage. 

jVft<fr  coming  home  irom  a  dance,  if  nno  wantu  a  real  luxorj',  obtain,  if  (o* 
uan,  a  warm  plunge  both.  Thia  is  pleasant  in  the  extreme :  it  freus  the  ukin  froa 
potsfdration,  and  prevents  aches  and  mu&cular  paina  oojti  nioming. 

RiDiira 

Tlie  privilege  of  exercise  on  horseback  belongs,  in  towns  at  least,  iu  jienoit  • 
tiie  richer  classes.  In  the  country,  every  fanner  lifts  a  pony  ou  which  to  OKriMi 
when  oociurion  ari&es,  and  fretjuently  toxea  his  income  by  keeping  a  hunt*  !■ 
addition,  with  which,  in  fox-hunting  conntieii,  hs  may  follow  tho  hounda  ic 
womon,  alsc^  riding  oflbrda  excellent  exeroiae,  but  it  is,  tmfbrtunntely,  only  wona(^ 
the  richer  clossos  who  ceui  obtain  it  In  the  case  of  tho  fashtoaablo  classes  in  ta«K 
especially  those  ei^aging  in  Ivondon  aeason  life,  the  doily  parade  in  Uifl  "  Rov'^ 
even  in  its  mild  way,  an  iinmeoac  advantage  to  both  men  and  womeo,  bat  9^ 
especially  to  the  hitter. 

Tlio  time  of  life  at  wltidi  rvltiig  exercise  can  be  taken  with  advantagt  flV- 
prises  tho  entire  period  from  childhood  to  old  age.  \Vhen  old  ago  is  attaimid,  hlrf 
riiliiig,  mcli  as  ono  is  h-d  into  whikt  follon-ing  hnimda,  ahould  not  Im  thaa|)it*' 
A  man  who  is  getting  on  in  years  coutiuues  to  have  *'  last  tama,"  until  be  oon*  > 
grief  over  some  fence  or  ditclt,  and  innumerable  on  the  evil  oanRoqncofln  that  oaf 
re«ult  from  an  old  |>er8on  falUng  from  a  horse.  Tlie  great  uae  of  rUin?  ^  ^ 
young  is  not  so  much  tho  exerci&e  itself,  as  Uiat  oould  be  oblAtned  aa  vnH  ^ 
other  means,  but  it  teacliee  familiarity  with  the  saddle  at  on  early  age ;  it  Ua'* 
to  tlie  formation  of  a  fearleas  and  bold  cluirBcter  in  early  life :  and  H  teadai  * 
regard  for  the  most  noble  of  the  lower  animah,  attainable  only  \iy  kautriif  * 
animal  at  close  <]UArtor8,  as  it  were. 

To  men  from  tliirty-five  to  axty-five  yean  of  age  riding  exanuie  I*  * 
immense  advantaga  The  ver^-  posscasion  of  a  horse  almost  oompehi  a  man  M  P 
out,  if  for  no  other  purpose  than  to  give  the  horse  a  ttrni,  and  exarciao  is  thenbf 
token  which  ^s-nuM  otlierwit»e  have  Wen  negWctcd.  In  the  next  placv,  \\»  riAit  '* 
Cftnied  into  the  open  air>  and,  if  ho  bo  a  wiae  mao,  into  the  county*  aa  '^Ami  m 
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piQGiable.     ThfrmodODOf  the  riiler'fii  tiich' that  the  amount  i5f^eXeTti(Sil  Mi&bttrib 

the  inoUuaiioii  ami  tho  stmifjth  caii  Ik;  o'jliutied  at  will.     Maiiy  «t»l  many  a  mail 

"wriU  go  for  **u  riile"  vho  conW  not  be  braiij^'ht  to  go  for  "a  wnik  :'*  it  is  more  aUnic- 

tare  thou  walking  iu  many  waya      In  die  Hnrt  place,  riding-  is  a  oliangfi ;  one  rs 

sUiraTS  wdking,  and  to  walk  is  no  change  in  the  meant)  of  progresmon.      Tu  thfl 

seeoml  place,  the  very  faet  of  iiiovini  at  h  nii>ul  raU^  i«  a  nervine  tonic  of  itself,  and 

xstdans  an  inclination  to  go  on.     The  diFitnnce  possible  to  be  accompHi^hed ;  the 

pooriUIitr  of  getting  out  of  KtreAte  and  rniulii  that  from  lonr;  fAmilinrity  pwwess  tA* 

interest ;  the  possibility  of   the   townsman   getting  into  the  conntry  sooner ;   thft' 

good  spirits  engenderod,  and  the  feeltn!*  that  the  ride  is  Imnjrinp,  hot  only  temporary 

j4nLBQre,  bat  also  a  stock  of  heolth — all  add  to  the  picnsnre  of  nding  and  the  liknli- 

bood  of  it*  being  continiied  when  onoe  bogTin.      It  is  for  middle-aged  men,  engaged 

in'BHliftntaty  pnrsnits,  the  most  suitable  of  all  means  of  exercise  next  to  'walkth^J' 

■id,  tjTeriuid  beyond  that,  it  presents  many  attractions  fof  the  reaaons  above  men* 

ticned. 

For  "deKoate"  women,  and  for  men  suffering  iVom  the  enl  effeofs  of  sedentarj' 
Uvct,  good  living,  and  other  innumerable  causes  of  congestion  of  the  nbdommal 
vuKta,  honebock  exercise  is  by  far  the  most  suitable  of  all  forms;  and,  when  we 
ofww  lo  inquire  after  what  manner  ridnig  Rffeeta  the  body,  we  find  Hmt  H  is  a  kind 
uf  mirod  exercise,  partly  aetive  and  partly  passive,  the  lower  parts  of  the  body 
Irtig  in  some  measure  employed,  while  the  upper  parta  in  easy  cantering  are  aImo«^ 
•Iwlly  relaxed :  in  fact,  wlum  one  is  at  case  iii  the  saddle,  is  sure  of  onp's  horso,  and" 
>**«  loose,  tliere  ia  Hltle  action  on  tlic  rider's  part,  so  that  one  may  be  said  to  b*)* 
owased  rather  than  to  exetvise  oneself.  This  H  widely  different  from  nlniosf^ 
*  flrtcr  forms  of  exercise,  Boeh  as  walking,  running,  and  rowing,  in  which  mncJj 
■"WiBllir  eKeition  ia  necessary.  More  e-iipecially  is  riding  efwentinl  to  dyspeptics 
*W  lad  sedentary  lirea  (and  how  few  btwnsfolk  elude  the  troubles  of  dyspepsia),' 
Bob  the  action  that  it  has  directly  upon  Ihci  cbdomiiial  x-iscero.  It  ia  very  ptaia 
^th»  coiitehta  of  the  a>>domen  must  bo  stittiuldtcd  in  their  action  by  the  eon-^ 
iiiMt 'agitation  ami  iiLtinit«  euecuKsions  coming  cloae  one  after  the  other  conse^iner^' 
■tfoinotion  in  riding. 

Tbeie  itt  another  property  of  riding — that  it  always  gives  a  freghjiens  to  the 

*«intett*n<*  of  tliose  who  indulge  in  it,  whioh  lasta  for  some  time,  and   hy  and 

WkiH  beomie  penaanent;  add  to  all  ihifl  the  vivaeity  and  gaiety  which  always 

f^iilt  from  brisk  motion,  ajid   we  come  to  the  conclusion  that   no   one   can   be 

u>  «neniy  to   ridii^  exercise  but   one  who  is  ignomnt  of   its  attitictions.      The 

(me4ality<  of  men  are,  howe\-er,  by  their  employments  and  affairs,  kejit  so  much 

from  tite  pmccice  of  it,  that  they,  for  the  most  part,  judge  of  it  by  what  they 

i^nuelves  have  experienced  on  a  journey  where  an  indifferent  horse,  l«ul  i-oadflj' 

Uil  other  inconveniences  have   made  their   ride   rather  a   toil  than  a  plcisiirft 

Jc   ORUit,  hke   other  plensnTes,  be  pletuiant  to  be  of  nse  for  health  purposes;,  and 

enjoyment  can   b6  obtained   by  attending  to  commou-aense   tlieht   in   regard   to 

the  matcrr.     The  pleasnre,  b.s  "vtAX  sa  the  bene6t,  likely  to  ensue  must  l>e  attended 

ta     As  to   delicate   people,   and    those   suffering   from    longstanding   alKlominnl 

ailaeata,  it  ranb  be  alow  and  gentle  means  that  can  act  to  any  purpose,  and  the 
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taking  pleasure  in  the  means  of  regaining  healtL.  must  greatly  contribate  to  tl^ 
relief  those  means  are  intended  to  give. 

While  thus  upholding  the  benefits,  it  would  be  unwise  to  omit  the  evils  vhs^ 
might  possibly  result  &om  the  injudicious  use  of  riding.     In  the  first  place,  jiui^H 
boys  on  thick,  round-set  ponies,  as  fat  as  butter  balls  and  as  broad  as  billi*'^ 
tables,  causes  the  lower  extremities  to  be  distorted,  and  may  induce  "  bow  1^^ 
and  other  distortions,  which  may  lead  to  permanent  disfigurement.     It  is  bat  ci>0- 
mon  sense  that  such  a  condition  should  arise,  and  it  is  but  common  sense  thsfc  * 
boy  should  be  suited  with  a  horse,  as  he  is  with  his  clothing  and  with  his  foo^ 
Amongst  men,  the  efiects  of  much  riding  become  pronounced  in  some  way  or  otheE 
Tall  men — i.e.,  men  of  5  feet  10  inches  and  upwards — almost,  iuTariably  become 
"  knock-kneed  ; "  on  tho  other  hand,  short  men — ».«.,  men  of  5  feet  6  inchet  ukI 
under — almost  invariably  become  "  bow-legged."   The  men  who  show  least  defonnity 
are  those  of  a  medium  height,  of  about  5  feet  8  inches.    The  facts  are  readily  nnder 
stood  after  the  least  reflection  on  the  matter.     The  differences  in  height  between 
men  are  almost  wholly  dependent  on  the  length  of  the  lower  limbs ;  if,  thm,  two 
men  of  different  heights  are  placed  on  horses  of  the  same  build,  one  of  the  men  wiU 
find  that  his  horse  suits  him,  whilst  the  other  will  be  less  comfortable  on  his.    In 
time,  of  course,  it  would  be  found  that  both  might  be  comfortable  on  similar  haaa, 
but  it  would  be  at  the  expense  of  a  change  in  shape  in  the  lower  limbs  of  one  or 
other  of  them,  as  above  indicated.     The  position  of  the  thighs  and  feet  tao^  fy 
riding-masters  brings  it  about  that  the  thighs  must  be  held  fairly  firmly  against  tko 
horse's  sides,  and  the  legs  allowed  to  drop  straight  &om  the  knee,  with  the  to" 
turned  straight  forward.     This  is  an  awkward  position  to  those  who  have  not  pnO' 
tised  it,  and  one  requires  acquaintance  for  some  considerable  time  with  the  bmIcU^ 
before  one  is  quite  comfortable  in  it.     The  explanation  of  the  changes  in  the  Ai^ 
of  the  limbs  is  readily  understood  from  a  consideration  of  the  p<»ition  of  the  linib' 
Amongst  the  changes  a  wasting  of  the  muscles  on  the  inside  of  the  thighs  istot)0 
observed.  .  These  groups  are  the  means  by  which  the  thighs  are  held  lightly  ■giii*' 
the    horse's    aides — the  "  adductor "  groups  they  are   called.      They   first  beoon* 
enlarged,  and  then,  from  over  use  and  pressure  combined,  they  undeigo  wiiti»8 
(atrophy).     The  shambling  gait  of  ostlers  and  stablemen,  with  their  spindle  shmV^ 
big  feet,  and  distorted  limbs,  are  to  be  accounted  for  by  the  semi-equestrian  life  ^7 
lead — now  in  the  saddle  across  a  hunter  or  a  child's  pony,  now  working  in  tfa0 
stable  in  every  variety  of  position. 

Another  bodily  impression  caused  by  riding  is  seen  in  those  who  place  their  fe^ 
well  "  home  "  in  the  stirrup,  as  most  fox-hunting  men  do.  The  oonsequenoe  ii  tb* 
top  of  the  stirrup  catches  the  lower  end  of  the  shin-bone  {the  tibia),  and  fiwn  tb* 
continual  friction  of  the  part,  consequent  on  constant  riding,  the  bone  beeoM** 
thickene<l  at  the  8i>ot  indicated.  This  is  developed  so  gradually  that  little  or  noil*' 
convenience  results  therefrom,  but  it  is  a  fact  that  surgeons  ought  to  remonbcr  U* 
dealing  with  the  frequent  injuries  to  the  ankles  of  fox-hunting  men. 

Owing  to  the  fact  of  the  left  arm  being  employed  in  holding  the  reina,  and  t^ 
the  right  arm  being  allowed  to  hang  loosely,  much  riding  in  time  causes  a  mirks'* 
change   in   the  shoulders.     The  left  shoulder  becomes  slightly  higher  than  tb' 
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ipecially  is  diia  the  case  with  girls  and  women,  with  whom  it  brings  about 
Qg  out  of  tiie  shoulder" — ie.,  a  prominence  of  one  or  other  shoulder, 
( on  carrature  of  the  spine  towards  one  side. 

,  from  the  position  of  the  fingers  in  holding  the  reins  and  the  whip,  there 
ensue  a  oontj^action  of  the  fingers,  especially  in   rheumatic  and  gouty 

ift  ann,  also,  from  being  advanced  and  exposed  to  wet  and  cold,  consequent 
ition  in  holding  the  reins,  is  apt  to  become  rheumatic,  and  to  give  rise  to 
This  must  be  prevented  by  extra  coverings  for  the  exposed  part 
ist  two  dangers  are  also  apt  to  ensue  in  the  case  of  those  engaged  in  driving. 
impossible  to  do  more  than  mention  a  few  of  the  numerous  hunting-field 
Broken  collar-bone  (clavicle)  is  one  of  the  most  frequent ;  dislocation  or 
>f  a  finger,  from  catching  it  against  the  pommel  of  the  saddle  whilst 
p  a  horse  from  a  stumble ;  sprained  ankle,  knee,  hip,  wrist,  elbow,  or 
any  of  which  may  result  from  a  &11  from  a  horsa  A  long  list  of  other 
might  be  enumerated,  varying  from  the  most  trivial  wounds  to  a  broken 
or  the  means  of  rendering  first  aid  in  the  hunting  field  see  the  simple 
I  given  in  a  later  section  of  this  article  devoted  to  Football, 
pponents  of  healthy  sports  and  exercises  may  perhaps  raise  a  hue-and-cry 
y  see  such  a  list  of  accidents  as  have  just  been  set  forth,  but  to  them  let 
rain's  fomous  discovery  apply — ^viz.,  that,  as  in  railway  travelling,  so  on 
:  fewer  people  die  than  in  bed ;  hence,  if  one  wants  to  live  long,  let  him  be 
ack  rather  than  in  bed. 

Seating. 

ly  allied  to  ^niJking  in  the  mode  of  progression  is  skating.  It  is  simply  an 
«d  swinging  walk,  with  this  difierence,  that  the  foot  on  which  one  rests  is 
mary,  but  moves  along  at  a  rapid  rate.  Both  feet  are  never  oflf  the  ice  at 
,  as  in  walking,  the  feet  are  alternately  used  for  support,  and  as  propellers. 
rulty  felt  on  first  starting  to  skate  is  soon  overcome,  and  the  rapid 
1  an  intense  pleasure,  while  at  the  same  time  it  brings  frestuiess  to  the 
ice  and  gives  exercise  to  the  Hmbs.  Skating  can  only  be  obtained  in 
irhere  the  winters  are  suflSciently  severe  ;  and  in  countries  such  as  Canada, 
tive  out-of-door  exercise  is  unattainable  for  five  months  in  the  year  by 

means  as  walking,  riding,  rowing,  &c,,  skating  is  on  inestimable  boon 
ealth  of  the  community.  What  can  comparc  with  skating  in  wintry 
kS  a  means  of  obtaining  pleasure,  exercise,  and  health  1  It  is  in  winter, 
I  leading  a  sedentary  life,  what  walking  and  horse  exercise  are  to  him 
!r.  When  frcet  confines  the  horso  to  the  stable,  or  the  daily  straw-parade, 
sappointed  rider  walk  a  milo  or  two  to  see  the  skaters,  or,  better  still, 
oin  in  the  sport.  To  women,  moro  than  to  men,  is  skating  a  great  boon, 
it  go  out  in  all  weathers  to  attend  to  business,  &c. ;  but  women,  who 
need  to  go  out,  will  remain  indoors  as  long  as  the  cold  weather  lasts. 
pectB  of  a  day  on  the  ice  will,  how^ever,  induce  all  but  the  most  coddling 

or  the    most   timid    of   "  delicate "    ladies.       Were    it    not    for    some 
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bOoh  dovtoo,  Oaiuidtaiif  Bua&Un,  aiid  Swodlsfa  womeo  would  in  winter  hj 
.  .Uke  the  hear,  and  reach  premature  old  nge.      Mirny  nrtt  tti6  iuitanoBs  of  nanol 
adapting  hiuisclf  to  cii'L'unuitaneeB ;  and  skating  of  all  othera  is,  perhapi^  Uts  VM 
clever. 

Tlio  good  to  Iho  circulatioo,  respirtftioii,  and  di^iestion  is  oven  greater  tinm  h 
walking,  and  an  the  mode  of  progression  is  novel,  and  the  rata  of  prognMOD 
greater,  it  ik  much  more  attractive. 

The  dangers  from  skating  are^ 

1.  The  gi%'ing   way  of   tho  ice — a  Kubjeot  iuto   tho   disouasiou   of  whidi  il  ti 
unnL-cessary  to  enter.     Let  oommou  hciiso  guide  each  one  ia  regard  to  tlie  «ib^ 
'  oud  danger  of  the  fro7^n  pond  or  ri^'cr. 

S.  Catcliing  cold  from  getting  ovar-beatod  ia  cold  weather.  ConunoD  uar 
most  again  teEtcli  people  limt,  when.  Uiey  cDiomence  to  okate,  outer-wraps  vm 
be  Uid  aaide^  and  aga.m  put  on  when  skating  is  finished. 

3.  Sprains,  espemally  of  the  ankle,  and  other  minor  aooidonta  arising  frtii 
falh. 

Ankle-boots  with  Ktrong  uppers  must  be  worn  during;  skating.  Thoao  wbolon 
"weak"  onkloB  ought  U>  wear  bkates  with  ankle«traps  and  buckles ;  acnwabM* 
being  delegated  to  those  who  ure  not  afmid  of  "going  over  their  fooL"  Oonnno*- 
wnae  dicta  will,  however,  obviate  all  the  probable  dangers  of  skating,  which  b 
the  most  health -giving,  Uiu  most  uhueiing,  and  Uio  most  gmccful  of  uur  wint^ 
nmusemeuts. 

Rowiyc. 

The  means  of  obtaining  exercise  by  rowing  ia  so  largely  indulged  in,  by  the* 
more  especially  who  live  near  large  rivers  in  England,  that  it  haa  come  to  Iko^ 
only  u  regular  pastime  and  atliletic  uxexx;iso,  but  a  means  whereby  the  phyiHqW  <" 
the  nation  at  large  is  dirdctly  affected.     The  crowds  who  dock  to  the  Thaintfi  ^ 
Ssvam,  tho  Mersey,  tlie  Tyne,  ami  hundreda  of  other  rivers,  for  the  fmi^xai* 
iA.  enjoyment  or  of  pei-fecting  tht?ir  skill  in  rowing,  pronounce  it  to  be  a  popil" 
Hport  and  a  pleasant  meaiu)  of  recreation.     In  aU  parts  of  the  world  whereaifl^ 
board  or  a  largo  river  exisb;  rowing  is  used  as  a  means  of  progressiuu,  but  in  Eoglaaii 
and  in  Englisli-^eaking  countries  alone  has  it  come  to  bo  considered  as  a  sgati  iB^ 
pastime  of  national  importance  to  the  health,  physique,  and  character  of  the  Y^o^ 
."What   the  youths  uf  other  luiliona  seek  iu  the  gymiuLsiiiui,   the  youths  of  t^ 
country  find  in  rovk-ing,  cricket,  football,  and  dozens  of  other  games.  In  other  and  poMV 
'cQuntrios  tho  whole  enei^y  is  spent  in  trying  to  earn  a  livelihood,  but  the  weohh  (^ 
■  I  tliou&unds  of  families  in  this  country  precludes  tho  necessity  of  work,  ojul  wudiof 
thi'  surplus  eiicrgj-  is  ^at  by  them  in  some  of  the  many  forms  of  tnonJy  spoili 
so  hjippily  iulapted  to  tlie  ]M.>rf(;cUng  of  the  race.     Thus  14  maintained  that  («» 
of  body  and  mind  which  has  mode  Englishmen,  and  the  well-to-do  in  porticuWF 
lirat  hi  tho  scroll  of  fame  as  soldiers,  saUors,  explorers,  otlUeteo,  ifeo.^  and  hw 
had  much  io  do  with  engendering  that  healthy  spirit  of  uprightnaea  and  lla^ 
mnse  of  honour  whicli,  inculcated  in  the  boy  at  a  public  soliool,  find 
tJ)t-  di41jr  li£e  of  the  man.     Tho  richer  cUsacs  of  a  nation  have  much  lo 
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ce  of  the  people  towards  good  or  evil^  and  so  long  as  the  rich  classes  of 
ry  take  part  in,  or  patronise,  healthy  sports  and  pastimes,  instead  of 
»  example  of  effeminate  sloth,  so  long  will  they  reauain  a  blessing 
amunity,  and  be  the  means  of  stamping  a  manly,  Tigorous,  and  healthy 
le  nation  itsell  We  have  to  congratulate  onrselres  that  such  is  the  case 
went  time,  and  as  long  as  this  tone  continues  there  is  no  fear  of  the 
of  the  iHredictions  of  the  downfall  of  the  English  nation,  so  frequently 
hj  vo\ild-be  prophets. 

xpienters  of  the  Iliames  and  other  English  riveni  can  become  familiar  wiUi 
:-boats  and  the  means  of  rowing  adc^ted  by  almost  all  peoples.  From  the 
loe  to  the  eight-oared  racing  boat ;  from  the  Norwegian  skiff  to  the  Venetian 
r  the  l»oad-beamed  pant — all  are  to  be  found  tibere,  propelled  by  the  means 
I  each.  All  sorts  of  adaptations  for  rowing  are  found,  from  the  wooden 
ins  of  a  lumbering  tub  of  a  boat  to  the  light  metal  framework  of  the 
all  sorts  of  abates  of  boats  are  found,  from  the  needle-pointed  racing  boat 
!id  punt 

these  general  statements  W6  must  now  discuss  rowing  as  it  affeota  indi- 
id  in  the  discussion  it  will  be  necessary  at  th&  outset  to  distinguish  between 
1  occasional  rowing,  and  the  training  for  racing.  With  those  who 
.  occasional  rowing  exercise  it  is  of  the  first  importance  to  deal,  as 
iisent  the  fatrgest  section  of  the  rowing  community,  and  because  they 
pt  to  su&r  from  ill-adjudged  efforts  in  pulling,  il»x  To  this  class  belong 
take  their  £unilies  for,  say,  a  month  to  lire  in  a  house  on  the  river;  those 
■  a  five  or  six  days'  pull ;  and  those  who  go  for  a  day  now  and  again.  A  house 
I  by  the  river  is  a  very  pleasant  place  of  resort,  pretty  to  look  at  and 
fc  for  the  purposes  of  getting  to  work;  but  it  frequently  has  a  great  many 
L  In  the  first  place,  it  is  by  the  riverside  and  therefore  liable  to  be 
in  the  moisture  which  invariably  rises  from  a  river,  especially  in  hot 
Late  summer  and  autumn  are  the  most  dangerous  seasons  in  this 
}ring  and  early  summer  being  the  least  suljject  to  bad  effects  from  the 
ew  and  damp.  It  is  better  to  have,  if  one  is  to  live  for  some  time,  say  a 
two,  by  the  rirer,  a  house  or  lodging  at  some  little  distance  from,  and 
>ly  above  the  level  of  the  rirer.  It  cannot  be  good  for  cliildren  who  leave 
T  change  of  air  to  live  for  two  or  three  of  the  hottest  summer  months 
01  the  rirer.  It  is  the  very  opposite  of  bracing,  and  though  delightful, 
led  by  the  best  results  for  a  period  of  a  week  or  two,  it  is  not  calculated 
>d  &>r  a  longer  stay.  By  others  who  remain  for  a  few  days  the  usual 
with  regard  to  damp  beds,  &ic,  have  to  be  attended  to  in  riverside,  as  in 
bostelries. 

ress  to  be  worn  whilst  rowing  must  be  of  flannel,  if  health  and  comfort 
ect ;  if  one  is  on  the  river  most  of  the  day,  the  same  clothes  ought  not 
n  two  days  following ;  after  rowing  the  clothes  should  be  turned  inside 
hung  in  the  dressing-room,  if  there  is  one  available,  or  in  the  open  air. 
old  always  be  in  the  boat  a  large  >vTap,  ulster,  or  plaid,  to  use  when  one 
ing. 


4iD  TSS   INFLVENCE    OF   EXERCISE    OJT  HEALTH, 

For  an  occasional  pull  it  may  not  be  possible  to  have  the  r^^ular  rowing  M^ 
recommended,  but  whatever  one  wears  must  be  loose,  so  as  to  give  free  pi--*? 
to  the  limbs.  A  belt  just  above  the  hips,  or,  what  is  better,  a  strap  in  the  troosf  '^N 
or  trousers  tightly  fitting  round  the  hips,  should  be  tiie  only  tight  thing  allow^^™- 
The  compression,  whatever  it  is,  must  be  below  the  crest  of  tbe  haimdi-b(*^'^:»B 
(pelvis).  For  women  the  clothing  should  be  loose  everywhere,  stays  oof^t  to  ^* 
left  off,  and  fiannels,  not  chamois  leather,  ought  to  be  worn  next  the  skin. 

When  one  unaccustomed  to  pulling  an  oar  begins  to  row,  he  holds  his  bn^'4 
at  each  stroke,  pulls  with  his  arms,  and  gets  up  so  rapid  a  stroke  that  in  a  f^^v 
minutes  he  becomes  breathless  and  is  forced  to  stop.  Not  only  is  this  nncomffntsWI^^ 
but  it  is  dangerous.  In  the  case  of  both  young  and  old  it  may  give  rise  to  ^sb 
abdominal  rupture  (hernia),  dilatation  of  the  cavities  of  the  heart,  rupture  oC  % 
heart-valve,  varicose  veins,  kc.  In  the  middle-aged  it  may  set  up,  in  addition,  bSx 
disease  called  aneurism — «.e.,  a  dilatation  of  the  walls  of  a  main  artery;  or  niptan 
of  the  heart  substance  or  of  an  artery  in  the  brain  may  ensue. 

Let  the  uninitiated  take  warning  in  time,  and  let  those  accustomed  only    fo 
occasional  rowing  exercise  attend  to  the  following  points: — 

1.  Never  row  immediately  after  a  full  meal 

2.  Stop  when  fatigue  comes  on. 

3.  Allow  the  breath  to  e8caj)e  whilst  t/te  oar  is  in  the  water.  This  is  the  gmt 
secret  by  which  to  avoid  the  evil  effects  of  strain  during  rowing.  Instead  of  fbdag 
ihe  diaphragm  and  holding  the  breath  during  the  time  of  pulling,  do  exactly  tke 
opposite;  let  the  diaphragm  go  loose,  and  allow  the  breath  to  escape.  In  this  way  tl» 
strain  on  the  heart  and  vessels  is  prevented,  and  the  abdominal  contents  are  ollond 
plenty  of  room.  Breathlessness  also  is  avoided,  and  the  power  of  oontinnsow  ii 
obtained. 

4.  Never  allow  yourself  to  be  dragged  into  racing  another  boat,  whethff  1? 
"chafi^"  or  by  the  spirit  of  emulation  inherent  in  all  of  us.  Those  nnaecuataDrf 
to  rowing  are  generally  those  who  are  ready  to  indulge  in  spurts  and  races  THk 
other  boats. 

5.  Glet  into  a  slow  stroke,  about  24  to  the  minute — at  any  rate,  to  b^n  with;  •* 
is  never  advisable,  unless  in  training,  to  i-ow  more  than  30  strokes  a  minute. 

6.  If  one  is  to  have  luncheon  in  the  middle  of  a  day's  rowing,  attend  to  tb* 
following: — Put  on  extra  wraps  when  the  boat  is  pulled  up.  Spend  a  quarter  of  •" 
hour  in  washing,  Ac,  before  commencing  to  eat.  Eat  in  moderation  whatcTff  onf 
likes,  only  not  too  much  of  anything,  particularly  new  bread  and  pastry.  Prin* 
water  or  soda-water,  or  claret  and  soda-water,  or  one  glass  of  ale;  beware  of  tl" 
temptation  of  continual  "nips"  of  brandy  and  sherry,  and  the  still  greater  temptiti*' 
one  is  led  into  to  indulge  freely  in  beer  or  "shandy-gaff"  (*.e.,  ginger-beer  and  l***!* 
especially  if  it  l)e  intended  to  row  some  distance  after  luncheon.  Smoke  a  jrip* ' 
cigar  after  luncheon  if  smoking  is  a  habit.     Never  smoke  whilst  pulling. 

7.  Have  a  cup  or  two  of  tea  at  tea-time.  Especially  is  tea  pleasant  at  the  «" 
of  a  long  day's  pull. 

8.  Change  the  clothing  from  the  skin  outwards  immediately  the  day's  ^^ 
is  finished. 


THE   ADVANTAOBS    OF   ROWINO.  ^ 

}.  Before  going  to  bed  have  a  warm  bath,  temperature  92'  Fahr.  Thia  is 
edfic  against  liie  aches  and  muscular  stiffness  which  annoj  one  the  day  following 
ig  poll  on  the  river. 

Blisters  on  the  hands  are  very  annoying,  and  may  necessitate  stopping  rowing 
jether,  so  that  many  a  promised  week's  enjoyment  may  be  cut  short  the  first 

To  prevent  blistera : — 
t.  £eep  the  hands  dry  by  wiping  the  sweat  from  off  them  frequently  with  a 
Ikerdiief  slightly  dusted  with  violet  powder,  French  chalk,  or,  what  is  better, 
ie  of  zinc  powder. 

2.  Ke^  tiie  handle  of  the  oar  dry. 

3.  See  that  the  handle  is  quite  smooth. 

1.  Never  let  the  oar  move  within  the  grasp  of  the  hand.  All  '*  feathering  "  must 
tone  from  the  wrist  and  slightly  from  the  elbow.  Should  a  blister  "threaten," 
>  rowing  for  an  hour,  wash  the  hands  well  with  soap  and  water,  wipe  the  tender 
■M  over  with  some  vinegar,  and  then  gently  rub  spirits  of  wine,  or  if  that  is  not- 
liable,  whisky,  gin,  or  brandy  over  the  tender  parts,  drying  the  part  perfectly 
ireen  each  step  of  the  procesa  In  the  event  of  a  blister  actually  Iiaving  formed, 
ing  ought  to  be  stopped,  but  if  that  is  not  possible,  dust  some  flour,  oxide  of 
!,  or  violet  powder  over  the  handle  of  the  oar  and  the  hand,  grasp  the  oar 
itly,  and  if  possible  change  the  oar  or  sculls.  If  at  the  end  of  a  day's  pull 
ten  are  found  on  the  hands,  leave  them  alone  if  the  skin  over  thrm  is  very 
ik,  and  apply  a  spirit  lotion  as  above,  after  careful  washing  with  soap  and  water. 
^  the  hand  cool  whilst  the  lotion  is  on  the  hand,  to  allow  of  its  evaporation,  and 
prevent  its  acting  like  a  poultice.  Should  the  blister  formed  have  a  thin  cuticlr 
T  it,  prick  it,  and  let  the  fluid  escape;  avoid  squeezing  it,  and  dunt  oxide  of  zinc 
fderover  it.  In  the  event  of  the  skin  being  actually  removed,  dust  the  surface 
the  raw  skin  with  oxide  of  zinc  powder  or  fuller's-eartli. 
The  benefits  to  the  health  resulting  from  rowing  exercise  are  many  ;- 
It  is  a  change  in  the  mode  of  progression  from  the  onliiiary  method — walking 
uoce  it  is  novel,  pleasant  and  engenders  a  desire  to  go  on  simply  from  tho  fact 
ite  being  a  change.  The  muscles  employed  are  many  of  them  not  usod  in 
Udng,  and  those  employed  in  both  are,  in  rowing,  usefl  in  a  (HfTfn'iit  fasliion. 
efwce  by  which  the  boat  is  propelled  is  by  the  lever-like  action  of  th(*  oar,  the 
wum  is  at  the  rowlock,  the  power  is  at  the  handle,  and  tho  weight  is  the  rrsiatance- 
^red  by  the  water :  this  is  a  lever  of  the  first  kind.  Tlie  power  is,  of  course,  the 
Ocular  force  of  the  individual  handling  the  oar;  this  is,  a^iiin,  a  lover-like 
■titKi  of  the  body,  the  fulcrum  being  at  the  seat  and  feet,  the  power  at  the  Iwdy, 
•ItJie  weight  at  the  handle  of  the  oar,  furnished  by  the  resistance  offered  liy  the 
>*«■  The  muscles  employed  in  pulling  may  be  summed  up  \mder  two  heads — those 
*tiiB  employed  in  the  forward  swing,  and  those  employed  in  swinging  backwarfls.  In 
^hnoard  swing  all  the  joints  of  the  lower  extremity,  the  hip,  knee,  mid  Hiiklf,  are 
^ — 1,«.,  bent;  of  the  joints  of  the  upper  extremity,  the  shoulder  is  flexed — i.e., 
^^^  forward  ;  the  elbow  is  extended — 1.«.,  straightened ;  and  the  wrist  is  first  ex- 
■"led  and  then  fleoced  in  feathering  the  oar.  Tho  l>ody  is  l«ent  forwards  by  the 
Mei  in  front  of  tiie  abdomen  and  spinal  column.    In  tlie  backward  movement  the 
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revemo  takw  place :  in  the  lover  extremity,  the  hip,  knee,  and  ankle  are  eitenM— 
».*,  etmighteued  ;  of  tho  joints  of  the  upper  pitTeiaity  the  Vi\v 
«.«.,  pulled  hack;   the  vWtow  in  dexed — ie.,  heut ;  and  the  wrk'  .     ,'i<. 

The  bofly  ta  bimi  backvrurds  \*y  the  mosclee  at  the  lower  p&rt  of  the  titck,  ud  t? 
tiwBO  oC  the  Kpiue  in  gtMii>ral.     It  ia  needlpis  to  name  the  nus^li^-^  ''  '^ 

these  acta,  hat  it  will  be  s^'eu  that  the  enormous  numlKT  of  joints  pm  -  ^ 

the  varying  positioa  of  the  muscles,  c-alis  into  pluy  nearly  every  luus.'  • 
Uuihs  awl  trunk.     It  is  during  the  bockward  pull  that  the  f^refti  for^-^  ■■ 
and  it  would  naturally  ot.x:ur  to  one  that  the  musfli^  employM  clnHir 
swing,  not  lia\*in^  a  tithe  of  the  work  to  do,  would  not  be  pnfpot-' 
This  in,  however,  tiut  the  case  ;  no  group  o£  mosdni  can  act  po>«''_ . 
opposing  group  give  a  point  de  rtmBtomee,  a  powt  H'affpui  froau  vhicfa  t4  pull. 

For  instfuioe,  let  the  reader  put  the  elbow  on  tlie  tnble,  and     "        '1     i^  t> 
drop  forward  with  the  poljn  downwards ;  tliat  ii;  to  »ay,  relax   ;  Jf 

Kow  try  to  clench  tlie  fist  with  tlie  hand  in  this  riroopinff  ponttion,  and  it  viil  ^ 
found  tliat  the  fingerx  are  beut  feebly,  but  tito  tist  cannot  be  clonohed.  Ur,  n^ 
let  the  reader  fold  up  the  sleere,  and  clench  a  ntick  tirmly  in  tlio  hand :  it  1^  I* 
found  til! It  the  umHtk-s  both  oa  tlie  front  ;uid  the  back  of  th'  ■  ''^ 

atft  blarltsmith'&  forearm;  itis  the  muBc]«?K  on  the  back  that  .1'  i      :  "f 

oorda  when  he  is  at  work,  and  these  are  the  exienBora,  uflbring  otUy  a  potot  d 
jeaiataace  for  the  flexor  muscles  in  front  of  the  foruarm.  •  ; '  '.  m  cftQant  A» 
fingers  to  hold  the  hammer.     So  with  rowing',  it  empli^ys  - '  ami  extfsan 

equally,  and  tiius  sufiplieH  abuudaut  exere-tse  to  almORt  th»  whale  body.  TIm** 
is  no  doubt  tliat  the  ui>per  [MUi  of  the  body  and  the  uiuacJm  of  the  sjiiual  orkav 
an  more  strongly  employed  tltau  are  tlioso  of  the  lower  extremity,  altfaon^  ^ 
sliding  seat  does  give  more  work  to  liie  lowur  limbs;  hence  tln'  ■  (if  Tflwia|t 

men  taking  walking  exercise  to  l»ring  the  extremities  up  to  proi«>  -frwirlh 

Tliere  is  no  doubt  that  rowing  gi*"P8  more  work  to  the  niuscies  of  tK»  lack 
Umn  any  other  kind  of  exercise.  This  is  of  the  first  importonoo  to  botii  m«B  o^ 
Moiuen,  but  e»pcciaUy  to  womoo.  The  ehief  work  of  the  muscles  of  ihe  Wi  is  W* 
snpport  the  body  in  tlie  erect  position,  ami  the  lietter  tliey  are  d«ve!'.  ■''<* 

will  the  carriage  i«e,  and  Uie  lens  likelihood  of  stooping  ahoalders,  ooij: ■^<^ 

and  the  like.  Now,  the  work  of  the  niusclesin  snpporting  the  body  is  fan^geltisl*' 
gated  in  women  to  tlie  stays,  and  in  consequence  the  nmscIpH  mMl<*rvo  wattiag  tt* 
fatty  degeueraiiou.  in  fact,  utrophy;  and  when  the  Ht^iys  are  left  <iff.  tLe  inurie* 
ore  uniit  tn  dupport  the  body.  Kowing,  howe^-^r,  exerdaea  tlie  mo*d«  «•" 
demned  to  waste,  and  imparts  a  natural  carriage  to  the  girl's  fnune,  and  i*/t  (■>* 
bolstered,  up  by  whalolwnes,  steel  bonds,  ami  finnly-conlfd  mda.  To  wonrs.  ktf*^ 
ever,  rowing  is  exUx-inL-ly  dangenMn^  frmn  the  fact  ■■'  <\tj  w*ar  r 

garments,  which  tikey  n^fuse  to  lay  aaidfit,  even  to  gain  :  :      id  Aroigin 

row  on  tiie  river,  or  a  ride  on  homehaek.  Lst  those  in  charge  of  girls  vadrnttfr' 
bow  important  it  is  to  give  strcoagth  to  the  back  if  one  wishes  to  bsstow  a  ^f^ 
and  upright  naturoi  carriage;  and  when  such  is  understood,  the  hejwefnw*  ^ 
laying  aside  artiiicial  support,  during  active  excniso   wUI    lie  foil  l^ 

»t)tempt  to  give  strength  to   Ute  bode  by  lying  down  tint  on  a  \mv  .  -,   <>'  -m.  ila^ 


•jfmrv  or  vm  cntac-wmii.'    i«  w  wonoMm  ii<nr  nttmrT 

of  tibiuga,  Aud  iiov  vonien  ret&m  their  he&ltli  t,l  iklL  It  is 
^txdung  ogiunift  Jren  of  tiin  kind,  imlflM  one  kas  somflUung  eke  tosuggeet 
|]|||«qiially  attravtivu  ;  ami  u  the  first  step  in  tlmt  dirocttou  ti  to  oiuBge 
HpanU  Uy  to  pcTtuucJu  tliein  tlmt  tiio  waspis]!  vaini  in  not  Iwautifulr  it  is 
Dd  Icuiuriug  vomen  on  tlio  wiSjoct  However,  it  is  sun^ly  posftibl*  to 
tiiiLt  ii  tbej  want  to  Kvaitl  clnngur,  and  to  earn  natural  gimce,  they 
tig}a  clutlmtg  wlien  vngmjed  m  active  inerctw. 

iiouttt  of  niuftouiar  expttuditurv  incurrod  by  rowing  1  It  ia,  on 
MacLarut,  of  Oxfonl,  luud  to  bo  as  t'uUowg  : — 
ciie  mite  at  nuiug  ■peeds]g-56  foot  ton&  Now,  v&lking  a  mUe  at 
bry  pace  cauaos  an  cxpendiUire  of  17*67  foot  lona ;  Iwuco  tiirre  U  bat  UtUn 
uvular  force  spt-nt  in  i-uwing  Uiau  iu  walking  a  mile.  U  ia»  howerer,  en 
■^  quicic  titruko,  Uio  reepii'mtory  organs  tWi  ni^e  taxed  in  rowing  a  mw, 
P^^udi  tUti  muMCulur  foroe ;  hence  tlie  nutount  ot'  energy  nxpftuled  mnst 
pkca  u«ltogotUer  indioatire  of  tbo  iiinun  oil  the  body.  Tkiu  the  niuacuiur 
ttro  on  a  Kix-inlle  raw  at  iticing  Hpcfil  ii  only  1 1 1'SiJ  font-tonK,  or  aliout  a 
I  Uia  amount  ot*  moitaular  expeQditur*>  considered  neoeaiary  for  a  hi-oltliy 
pljpog  in  active  exeroiae.  FrttqupDUy,  liowe\-er,  tlio»e  going  for  a  ilny  on 
;  tow,  aay  eighteen  milea,  and  in  tlint  caiw  thuy  would  expend  attout  SOU 
ioC  enemy.  1^^  currant,  tite  weight  of  the  ImmI,  tiie  niuuber  of  occupants, 
Ut  rowing  tliu  dir^tauLv  t^l^•  i'  >  i  Miauy  other  it«ui»  so  complicnto  the 
kUiai  it  i)i  ioipuMitiU;  t<j;^i  ■  Htatfrnents  how  Ux  one  uiight  lo 

fifteen  milea,  at  a  nU«  of  nut  more  than  four  miles  on  hour,  witli 
fs,  is  net  too  mudt  for  two  onLinary  oeii^micn  oat  for  an  occasional 
MltiraLe  lioat  limil  and  against  a  luutiuiu  ourrcut. 
ird  Co  the  trrtihiii^'  for  rowing  mccn,  tlic*  reader  miifit  careCnlly  consiiirr  the 
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imply  a  strong  muscular  man.     He  must  weigh  eleven  or  twelve  stone,  and  mm^a 
have   extraordinary  respiratory  powers   to   stand   the   fearful   rate  of   36  to  ^tt 
strokes  a  minute   over  a  distance  of  three  or  four  miles.     The  muscular  foasr^gj 
expended  is  not  more  than  60  foot  tons,  but  the  rate  of  breathing  is  increaaeif 
to  36  or  40  a  minute,  and  the  pulse  to  110  or  120.     What  is   the   meaning    of 
this  fearfully  quick  stroke  %     It  is  this :  the  boats  in  which  races  are  rowed  an 
so  light  and  so  shallow  that  no   "way"   can  be  got  on  tliem.     At  the  moment 
of   the    stroke    the   boat  is  urged   through  the  water  like   an    arrow,   bat  tiie 
moment  the  stroke  is  finished  the  boat  well-nigh  stops.     This  fact  can  be  proTen 
when  a  racing-boat  attempts  to  shoot  a  bridge  with  a  heavy  current  mnning  benath  , 
it      A  four-oared  outrigger  will  fail  to  shoot  what  two  boys  in  a  tub  of  •  bait 
go  through  easily.     The  heavier  boat  gets   "way"   upon  it,  which   the  shalloir, 
narrow,  needle-like  structure,  called  a  racing-boat,  cannot.    Hence  the  neoeasitj  for 
rapid  strokes,  as  motion  of  the  boat  forward  is  well-nigh  confined  to  the  time  idiea 
the  blade  of  the  oar  is  in  the  water.     A  very  quick  stroke  on  tm  ordinary  boit  ii 
actual  loss  of  power  and  waste  of  energy,  as  a  stroke  of  29,  well  maintained,  fill 
yield  very  nearly  the  maximum  speed  possible  with  such  craft 

In  training  for  rowing,  then,  the  respiratory  powers  must  be  looked  ■&«• 
Mr.  MacLaren  tells  us  that  men  actually  lose  stamina  during  exclusive  tninisfr 
and  that  at  race  time  they  cannot  be  considered  muscularly  strong.  Training 
for  rowing  consists  in  so  arranging  the  exercise  and  diet,  etc.,  that  the  tboMK 
and  abdominal  viscera  allow  room  for  extraordinary  breathing.  The  meat  diet-- 
i.e.,  the  nitrogenous  diet  so  much  in  v(^^e  at  Uie  present  day  in  traiitio^ 
prepares  the  oarsman,  not  by  increasing  muscular  strength,  but  by  increasisg  tb 
breathing  power.  I 

The  dangers  from  training  for  racing,  and  from  racing  itself,  are  similirto  j 
many  of  those  already  mentioned  : — 1,  Rupture  (hernia);  2.  Dilataticm  of  theheirt;  ] 
3.  Piles  (hBBmorrhoids) ;  4.  Varicose  veins  in  the  legs  6.  Dilatation  of  the  tf 
vesicles  of  the  lung  (emphysema,  or  asthma,  as  it  is  popularly  called) ;  6.  DilatitioD 
of  an  artery  from  too  much  work  thrown  on  it  (causing  aneurism) ;  7.  Ruptnreof  * 
valve  in  the  heart ;  8.  Training  o^.  The  last  is  the  only  one  not  discussed  btlix' 
It  is  the  physical  condition  induced  from  the  regimen  consequent  on  training.  W* 
state  is  indicated  by  a  loss  of  weight,  loss  of  spii-its,  loss  of  stamina,  and  k* 
of  breathing  power.  The  work  is  done  without  energy,  food  has  no  attraction,  and  ^ 
is  taken  only  as  a  matter  of  duty.  The  nights  are  not  good,  dosing  and  b«f^ 
wakings  and  dreams  taking  the  place  of  soimd  sleep,  so  that  the  man's  digetti*<t 
circulatory,  and  respiratory  powers  are  completely  out  of  gear.  This  may  be  cmu* 
by  over-feeding,  want  of  sufficient  exeroise  (as  rowing  is  not  enough),  attempting  too 
much  mental  and  bodily  work  together ;  or  it  may  be  a  typhoid  or  agueish  atite  i** 
duced  from  freciuenting  the  banks  of  a  river  into  which  town  sewage  is  nnptirf- 
Such  a  man  should  at  once  be  examined  by  a  medical  man,  for  the  purpose  of  axv 
taining  w}iet)ier  his  trouble  is  transient  or  permanent,  whether  it  is  organic  ' 
accidental  and  of  little  importance.  Steps  will  then  be  taken  accordingly.  If  tk* 
trouble  be  a  passing  one,  rest  and  care  for  a  day  or  two  will  put  things  to  right', 
this  is  best  done  by  allowing  the  man  to  do  what  he  likes  for  36  honn :  he  may  rt^ 
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hat  he  likes,  drink  in  moderation  wliat  he  likes,  and  if  he  wants  a  pipe  let  hi:n 
W6  it.  If  the  trouble  be  serious  he  ought  to  be  prevented  training  for  racing,  u:* 
:op  roving  altogether. 

Cricket. 

Of  all  oar  national  sports  cricket  is  the  chiel  The  days  spent  in  the  cricket-field 
tre  the  boy's  delight,  and  the  man's  most  pleasant  reminiscence.  Cricket  is  English, 
poiely  English,  and  it  follows  the  cliildren  of  England  to  the  Australian  colonies 
and  the  American  continent,  to  the  empire  of  India  and  the  South  African 
KttlemenU  ;  in  a  word,  it  is  the  companion,  the  health-giver,  and  the  manly  maker 
of  almost  a  nation  and  people.  The  evolution  of  cricket  was  a  good  thing  for  this 
conntry  ;  without  it  the  summer  months  would  have  presented  but  few  out-of-door 
sportiB,  and  the  afternoons  of  school  days  would  have  been  devoted  to  pastimes  less 
likely  to  engender  a  good  spirit,  such  as  bird's-nesting,  fisliing  in  forbidden  waters, 
Innging,  learning  to  smoke  at  an  early  o/^,  fighting,  and  all  kinds  of  mischief. 
^  spirit  of  honour,  self-reliance,  and  sound  emulation  cricket  almost  creates 
in  bojs  is  productive  of  much  good,  both  as  to  the  physical  health  it  liestows,  and 
tin  pleasant  way  it  ingrains,  at  an  early  age,  into  the  character,  all  that  is  best  in 
u-  The  boy  finds  his  level  amongst  his  companions,  and  is  estimated  by  his  smart- 
M«,  steadiness  and  physiqae  ;  his  early  school-day  triumphs,  when,  he  "  took  more 
ttno  half  the  wickets,"  when  he  almost  "  licked  off  his  own  bat  "  the  club  of  some 
Mi^bouring  village,  are  impressions  which  last,  and  memoriea  which  yield  pleasure 
ilw  the  greatffit  successes  of  manhood  are  fot^otten.  Cricket  is  the  first  game  in 
^lich  the  boy  indulges  which  widens  his  notions  of  things,  and  tells  him  there  are 
Mmamnities  beyond  the  one  in  which  he  moves.  The  English  country  boy  of  seven 
bows  the  neighbouring  clubs,  knows  that  far  away,  at  a  great  elevation,  there  are 
Wes,  Lyttletons,  and  Studds;  the  bigger  boys  get  newspapers  in  which  he  reads 
•rf  enormous  scores,  and  wonderful  bowling  and  marvellous  fielding.  He  from  that 
"nnent  feels  he  belongs  to  a  community  wide-spread  and  huge,  and  the  feeling 
pidully  grows  upon  him,  until  by  the  time  he  is  twelve  he  knows  the  names  and 
'BUij'  of  the  doings  of  the  first  cricketers  in  the  country.  If  for  nothing  else, 
oi^et  is  a  blessing  in  this  one  jmrticular  only,  seeing  that  no  other  game  in  which 
■  yoong  boy  c«ip  join  will  do  so  much  to  extend  hia  knowledge  and  widen  his  views, 
■s  fiKt,  give  that  training  which  is  alone  obtainable  by  knowing  that  although  but 
»dtDp  in  the  ocean  of  life,  and  but  a  cypher  in  creation,  ho  may,  if  he  have  ambition 
■"d  ^tnde,  see  how  it  is  possible  to  climb  the  ladder  of  fame  by  dint  of  persever- 
'^  not  only  in  cricket,  but  afterwards  in  the  matter  of  lua  life-work.  The  early 
•ge  »t  which  cricket  can  be  indulged  in  is  a  great  point  in  its  favour.  A  boy  playing 
''ioket  with  those  of  about  his  own  size  and  years  is  almost  free  from  danger,  but 
''•Wild  he  join  in  the  game  with  lads  or  men  he  may  get  hurt  by  a  fast  ball,  or  one 
•fciBply  hit.  For  youths  at  school,  cricket  is  the  perfection  of  games,  as  it  requires 
W  Rich  special  preparation  as  do  rowing,  nmning,  and  such  like.  A  youth  of 
^fteen  has  no  &t  in  his  abdomen  to  impede  his  breathing,  and  an  hour  or  two  after 
hi<  mid-day  meal  he  can  run  without  becoming  breathless.  It  is  only  when  the  age 
of  about  four-and-tweuty  is  reached  that  one  feels  encumbered  and  out  of  breath  by 
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Buddeuty  starting  to  play  cricket  Htm^  cricket  retjuinu  ons  who  has 
a^  of  mnnhood  to  bn  in  fair  training  to  be  BUocMsftU.  Ttia  training  mj 
bowever,  is  not  Berere,  itiid  chivll^-  cousiiitt}  In  walkiug  exercize,  ny  eight  uiilnj 
day,  and  ti  turn  witli  duuiUbells  of  niodenito  size,  or,  wliat  is  better,  twenty  tnimitt 
spent  ill  tlie  gj'ninasiuni  on  tlu>  ei-oss-linv,  Ijiddpr,  op  garni lcM>A.rA,  I 

Nothing  can  he  a  greater  mistAkf)  for  one  who  is  anxioDft  to  soooef^d  at 
than  to  trust  to  the  exercise  jt(ot  whilt^  playiiig  at  cricket,  and  to  oonmder 
sutificieut.  A  loiig  courso  of  bowling,  or  a  long  tlirec-figure  inaiii|^  will  j^v^\ 
bowler  aiwl  liatRman  a  tmdietdnt^y  of  exercise,  Imt  a  long  bang^ljont  urattin^i 
"in,"  and  when  "in."  reniaming  it  may  be  only  fire  niinates,  mtiy  be  tka 
part  of  a  day  ti  work.  When  the  bntsnian  goi.'s  in,  he  may  bo  s/tiff  and 
waiting  bis  turn,  and  if  be  bos  not  had  walking^  exeroiiie  that  d«}'  he  will  woo  ^Mli 
otit  of  breutlt,  and  will  bo  in  Ruch  a  cnndlUon  that  be  cannot,  witti  bta  h«irt  ^f^ 
irrcgnlarly  ami  his  chc&t  heaving,  nmkc  a  Ifmfi  stand  against  good  Viowliiip  Wlvaj 
a  man  is  out  of  c.:nditiou  he  cannot  make  a  long  score.  Big  scoring'  ix  renr 
a  test  of  one's  bcnltb  and  physiqne.  Ta  the  caan  of  a  strong,  bctdtby,  big-i 
nan  in  good  condition,  tlie  mnaing  between  the  wicketa  is  undergone' widi 
effect  ujKpn  the  circulfttion  and  respiration;  bul.  the  ruhninii  W-tv, 
oanses  a  weaker  mnn,  eicpeciitlly  if  out  of  condition,  to  heoome  Vi<^ 
steadicK  hiH  baud,. -c^wcnrea  liia  ^'ision,  and  renduns -it w-eU-nigb  impoasibla  fori 
continuck  Any  one  who  pretends  to  play  cricket  at  ull  con  make  ton  or  tvci 
Rgaiiwt  ordinary  bowling,  but  when  it  is  n  question  of  hi;,'h  scoring  the 
increai>e3  directly  as  the  aeore  riKeit.  eo  that  it  in  more  difBoult>— «.«.,  it  is  a : 
teat  of  pbyncal  ondaranoe — to  put  on  ten  runs  to  one's  score  batveea  uvwil 
eighty  than  it  is  between  twenty  and  tlitrty.  Cricket  ts  a  greater  teat 
sirjai',  ami  i>f  tbot  nice  Tialiinc<:*  that  ouiibt  to  obtain  befcworn  heart  and 
wn,  than  of  skilL  'rbe  henlthier  man,  otli(*r  thin(,'«  l*ing  oqusi,  will 
better  crickeier. 

It  ia  not  customary  for  our  professional  cricketers  U>  attend  to  exei 
selvn :  tfaoy  believe  that  they  get  sitllicient  exorcise  firom  Uw  fact  of  tfanr  > 
in  a  match.     Now,  if  a  man  be  a  bowler,  or  if  he  makes  a  long  stand  at  ttio 
he  may  for  that  day  have  done  enoagh  to  keep  bim  aonnd  in  wind  and  lioit 
h»  may  make  a  short  stand,  he  may  have  to  hang  about  a  whole  day  whilst  bit ' 
Is  in,''  be  may  not  be  a  l^wler,  or  may  have  a  near  "  Geld."     A 
regimen  day  after  day,  and  wi-ek  afw-r  week,  cannot  tut  get.  oii 
temptation  to  smoke  whilst  waiting  about,  to  cnnimroe  beer  and  B]itntc  wt 
woalher  is  chilly  or  wet,  all  aild  to  the  likelihood  of  bis  being  upaet  after  a 
render  n  great  success  in  the  field  wcll-nigb  impossibla     By  thoaa  about  to ' 
seasoii'H  oricket  let  the  following  mlea  bo  obeye*!  :— 

1.  tjct  out  of  Ix^d  not  Iat<>r  than  G.30  a-m.,  thia  1>^ng  Biiinu)«r-tiine. 
'  2.  Take  an  ordinary  morning  tub,  or  cold  plonge-batli  if  it  ia  mvailaUa, 
fercnce  to  a  long  swim  in  tlio  river  or  sea. 

3.  After  filowly  dre-ssin^,  wiite  letters,  ikc..  and  moaawhile  lake  a  gjaaarf'it^ 
and  a  biscnit 

4.  At  eight  a'clock  start  for  a  brisk  walk  of  not  more  tium  two  miki 
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5.  Best  for  a  quarter  of  aa  hour  afler  returning  from  ih»  walk  beforo  having 
breakfast 

G.  At  breakfast  eat  either  eggs  (two  or  three)  and  bacon,  a  cliop,  steak,  or  a 
boiled  or  fried  sole ;  in  fact,  any  tiling  that  "  agrees  "  with  one,  and  which  experience 
has  shown  to  be  easily  digested.  Drink  coffee  tliree  parts  milk,  and  cat  stale  breaxi, 
not  hot  morning  rolls. 

7.  After  breakfast  stroll  about  for  half-an-hour  reading  the  paper,  ttc.,  and  even 
mdolge  in  a  pipe,  cigai-,  or  cigaretta  A  pipe  after  breakfast  is  to  a  smoker  the 
most  enjoyable  of  all  the  day,  and  although  it  is  usual  to  condemn  it,  as  being  an 
^aablem  of  lazy  and  good-for-nothing  men,  it  is  very  probably  notlung  of  the  kind. 

8.  A  walk  of  two  or  three  miles  to  tlie  cricket  field  will  do  good.  Do  not, 
however,  start  on  an  eight-mile  vxUk  to  the  neighbouring  village  to  play  a  matcli. 

9.  Get  into  flannels  only  just  in  time  to  go  in  tlie  field,  or  to  go  "  in  *'  to  bat 
Id  If  a  long  stand  is  being   made,  sitting   still   or   loitering  about  is   the 

vont  thing  possibla  Get  a  ball  and  practise  catching,  or  get  a  bat  and  defend  a 
walking-stick  even  from  the  bowling  of  a  country  buntpkin.  Should  tliere  bo  a 
tenuis  or  fives  court^  or  the  possibility  of  a  game  at  racquets,  liave  a  game  in 
laoderation  at  any  one  of  them. 

U.  At  luncheon  eat  a  chop,  one  potato,  or  a  piece  of  stale  bread,  and  drink  a 
^UB  of  water.  When  one  has  to  put  up  with  what  can  be  got,  beware  of 
ihudy'gaff  and  ginger-beer.  A  glass  of  mild  table  ale,  or  Anglo-Bavarian  ale,  may 
he  taken  with  advantage  by  men,  but  boys  of  fifteen  and  tliercabouts  ought  on  no 
Actonnt  to  touch  beer,  or  anything  except  water,  if  they  wish  to  be  fit  for  anything 
■fter  luncheon.  How  pluckily  a  match  between  boys  is  carried  on  until  the 
luncheon-hour  arrives ;  then  comes  a  period  of  stuffing  with  buns,  biscuits,  bread 
^  cheese,  ginger  ale,  and  beer.  With  such  a  mixture  in  one's  stomach  pressing 
OQ  the  heart  and  lungs,  and  muddling  one's  brain,  it  is  uo  wonder  that  the  luncheon- 
^tto  frequently  proves  fatal  when  a  school  eleven  plays  a  match  with  grown  men. 

IZ  Change  tiie  clothing  as  soon  as  possible  after  play  is  over.  When  it  is 
ptteiUe  sponge  the  body  with  cold  water. 

13.  Rest  for  at  least  half-an-hour  before  taking  dinner.  Dine  not  later  than 
<'30  p.m.  Eat  what  you  please,  so  long  as  it  is  digestible.  Drink  a  glass  or  two 
^  ale,  or,  if  {n^erred,  one  glass  of  sherry.  Take  nothing  after  dinner  except  a 
■"wU  cup  of  black  coffee  witli  the  least  bit  of  sugar. 

U.  If  smoking  is  indulged  in,  one  pipe  or  one  cigar  may  be  smoked  not  later 
van  one  hour  after  dinner. 

15.  Get  to  bed  not  later  than  1 1  '30  p.m.  If  you  go  to  bed  very  early — say  at  nine 
'^  W  o'clock,  make  a  point  of  getting  up  early ;  do  not  spend  more  than  seven  hours 
*  bed,  if  you  wish  to  get  your  muscles  into  working  order.  Lying  in  bed  caust-s 
'^'wation  of  the  muscles  and  rheumatic  pains ;  and  in  people  who  persist  in  staying 
*THi  or  twelve  hours  in  bed  nightly,  fatty  degeneration  of'  the  muscles  and  Iieart 
""ist  ensue  simply  from  over-rest  What  a  killing  of  precious  time  is  done  by  such 
I*opIe,  who  well-nigh  spend  their  lives  in  their  bedrooms  :  Tliey  are  a  non-productive 
■^less  blot  in  this  working  world,  and  it  is  a  good  thing  disease  does  come  to  rid  us 
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The  dang«'ra  in  the  cricket  field  are  \-— 

1.  Wlivn  a  l>ell  is  worn  arounJ  the  ubdonuni,  thoro  \%  an  pspccift)  predtstmsliiD 
to  rupture.  As  often  stated  prerioiisly  iii  this  article,  a  belt,  if  it  is  to  l»  Tom. 
can  only  bo  safely  M'om  when  placed  below  tbe  top  of  the  haiuich  bone. 

3.  IiidAmmation  of  tltf-  luugft  (pueumotiia),  pleurisy,  and  rheumatism  ma;  i^ir 
from  w^t  and  cold;  but  muc-li  niori;  fcequenUy  from  stretching  one's  self  on  the 
damp  }^rLss. 

3.  Injuries  from  tlie  hall  ))y  which  any  part  of  the  Ixidy  may  be  Rtruck.  Tk 
roost  dangerous  jiarts  to  be  struck  arL\  the  alvlomen  and  head.  Blows  upon  tie 
former  may  cause  shook  and  collapse,  blows  on  tli«  latter  inscnaihility  and  evn 
death. 

4.  A  middlfr^ged  man  may  set  up  aneurism,  apoplexy,  or  lung  troubles  (n* 
over-exerting  himself  on  the  cricket  Jlelcl. 

From  this  formidable  list  let  not  the  reader  turn  away  in  fright,  lest  he  hinvit 
Jiit  brothers  or  sons,  uiny  get  injuret).  One  is  safer  on  the  cricket  tield  than  la  lb 
street — hundreds  moi-e  are  run  over  tlion  are  even  injured  at  cricket ;  one  is  aritr 
on  the  crickot  field  tliaii  in  a  country  lane^more  people  being  injunvl  by  fiuta 
cattle  tlian  ever  are  by  bat  or  ball ;  one  is  safer  on  a  cricket  Held  tlum  in  one's  IkNM 
wore  people  being  burned  to  death  yearly  thou  are  even  struck  by  cricket  balls.  8* 
whilst  pointing  out  the  dangers,  it  is  the  rather  to  show  how  they  may  l»t™ 
reduced  to  a  minimum  than  to  scare  parente  from  allowing  tlieir  children  tottgap 
tn  owr  best  and  most  glorious  gome. 

Football. 

The  position  football  holds  as  a  national  pastime  in  the  opinions  of  the  com' 
munity  of  this  country  is  peculiur.  Whilst  all  hIIow  that  sonic  good  may  mo* 
oot  of  it.  still  opinions  ore  so  pronouncorl  that  people  are  divided  into  two  dsMft 
in  regard  \ja  it — namely,  the  playen;  and  the  detractors  of  footliall. 

Tlio  non-playtng  upholders  of  foot)>ull  are  not  so  nuoicrous  as  the  □oD-|>lftyii>S 
admirers  of  cricktjt;  o.s  may  be  proved  liy  the  (.■ompurativr-ly  small  assemUy  of 
spectators  nt  a  great  football  match  as  compared  with  the  concounw  at  a  gnsi 
cricket  match.  This  may  bo  accounted  for  jiartly  by  the  season  of  the  rnr  Bt 
which  football  b  played,  but  mostly  by  the  lesser  degree  of  interest  the  oommuftit? 
at  large  take  in  tho  game. 

Tlmre  is  not  the  same  cleamcfis  in  regard  to  individual  doings  as  in  bbo* 
games ;  there  is  more  acting  as  a  Imdy  than  in  allied  games,  which,  whilst  it  MaM 
each  member  of  a  team  close  in  tho  tie  of  friendship,  does  not  present  iW 
newspajM^r  clearness  of  action  wliicli  is  calculated  to  make  a  game  popular. 

To  those  who  play  footI>a11  the  game  prcstMits  strong  ottuchnieuts  ;  otherwise  wW 
could  attract  young  men  to  journey  some  distance  in  cold  weather,  to  strip  tn  a  ooU 
tent  or  in  the  open  air,  to  mn  the  ohanoe  of  getting  their  shins  severely  hac^ 
and  to  be  in  danger  of  broken  Itones  and  even  death. 

All  tfiose  are  acconnKiniments  of  footlMill  that  cannot  be  got  rid  ol,  and  yrt 
tiioosands  of  recruits  are  yearly  added  to  take  port  in  a  rough  fuotboll  scrinUDS^ 
and  mn  the  cluince  of  nmny  accidenta.     1'he  greatest  attro'.'tion  footbttll  has  ts  no 
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doubt  that  it  u  rough,  and  that  one  is  called  uiwn  to  put  forth  one's  strength  in  a 
form  of  sheer  physical  force  against  one's  neighbour.  Nothing  is  so  pleasant  to  a 
young  animal — nothing.  It  is  implanted  in  the  boy  us  it  is  in  a  lion's  cub,  and  in 
both  it  must  find  expression. 

In  schools  where  games  are  not  practised  in  winter  months,  boys  fight,  as  fort» 
must  be  expended,  and  that  too  in  some  such  fashion  as  stated.  The  ball  is  a  mere 
aooompaniment  in  the  game,  a  something  to  afford  an  excuse  for  tlirowing,  pushing, 
chafing,  or  wrestling  with  one's  neighbour. 

Whilst  thus  leaning  to  the  side  of  the  majority,  in  regard  to  football,  let  us  see 
That  cao  be  said  for  it. 

In  the  tirst  place  it  has  been  in  tliis  country  the  only  outof-door  winter  sport 
lor  many  decadea  Skating  is  so  uncertain  tliat  it  may  be  considered  as  a  blank  in 
8  Hst  of  pastimes,  and  lawn  tennis  on  asphalte  courts  is  not  yet  general. 

In  the  second  place  it  does  not  occupy  much  time ;  hence  it  affords  an 
opportunity  to  thousands  to  engage  in  it  at  least  once  a  week.  It  is  not  exjtensive, 
•pin,  allowing  to  the  many  a  means  of  exercise. 

In  the  t^iird  place  it  calls  upon  the  pluck  and  courage  of  each  individual  more 
tun  does  any  other  game.    It  encourages  a  dependence  on  one's  strength,  it  teaches* 

*  boy  confidence  in  himself,  and  insensibly  moulds  his  character  to  the  manly 
qnietude  of  conscious  self-reliance.  These  are  qualifications  fit  to  establish  the 
|wne  on  a  permanent  foundation.     It  is  a  rough-and-tumble  sport,  but  one  at  which 

*  Ud  first  tests  his  courage,  where  he  first  acquires  that  fearlessness  of  disposition 
*hich  in  after  years  teaches  him  to  regard  a  dash  at  the  enemy's  trench  ns  little 
•Dore  than  a  football  scrimmage,  or  a  charge  at  the  enemy's  guns  as  little  more 
"»n  charging  an  opponent  who  has  "  collaretl "  the  ball. 

The  exercise  obtained  at  football  is  very  vaiiable,  acconliuK  sw  one  ])lHy8 
wrwftrd,  half-back  or  quarter-back,  etc.,  and  according  as  the  game  goes.  When  the 
Suae  m  open  all  may  get  a  fair  amount,  as  miming  is  then  the  feature  ;  but  the 
**carrence  of  scrimmage  after  scrimmage  is  tedious  to  those  engaged  in  it,  tedious 
"  the  other  players,  and  to  the  onlookers  it  proves  fatal  to  their  interest  in  the  game. 
"We  it  not  for  these  general  ttiiUfs,  footbidl  would  be  more  attractive.  AKsociation 
"•wshare  done  something  to  improve  the  game,  as  far  as  onlodkers  arc  concerned  ; 
""t  lery  many  of  the  best  clubs  in  England  cling  to  the  Ilugby  Union  niles. 
*ierein  is  one  of  the  reasons  why  footlmll  docs  not  become  a»  i>opular  as  it  might : 
^•melj-j  this  division  into  Association,  Rugby  Union,  Rugby,  IHarllxirough,  etc.,  rules. 
^^isahoQse  divided  aguinst  itself,  as  it  were  ;  and  football  will  nev<>r  stand  a  first 
*^ourite  in  national  sports  with  other  than  players  and  those  immediately  interested 
"UtiUntil  a  complete  and  radical  change  is  effected  in  its  surroundings  and  attractions, 
^e  heurs  a  haughty  football  enthusiast  say,  "  We  don't  care  to  force  the  public  to  come 
I*  ■«  ns  play  ;  we  get  enjoyment,  and  that  is  enough  for  us."  That  is  not  the  point ; 
■feotball  be  a  good  thing  for  our  boys  and  young  men,  it  ought  to  I  e  lirst  in  the 
f^iK  of  winter  sports.  One  interested  in  the  welfare  of  the  nation,  moi-e  than 
11  that  of  the  individual,  would  say,  "  Make  this  a  |)opular  sport,  encourage  the 
"**ton  to  come  and  look  at  you  as  hapi>en8  in  cricket,  send  each  one  away  with  a 
^^oonble  notion  of  the  game,  and  you  will  provide  pleasant  means  of  exercise  to 
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our  young  men  suitable  for  our  long  winter  months."  ^VHiat  happens  ht  onaUf 
tlio  opposite  of  attractive;  the  genie,  after  a  sucwssioii  of  tu-wU's,  ends  in  a  "ttj",' 
or  a  "  touch-tlown,"  or  some  equally  unappreciflhlo  event  The  "  goal,"  wliich  i»  Um 
name  aasociated  with  the  reoult  of,  a  game  of  football,  may  be  nerer  attainod,  ud 
the  uninitiatf^d  cannot  sih?  which  side  is  winning. 

The  question  football  uieu  ouglit  to  put  to  themaelves  ta  this.  How  cut  n 
moke  tilts  spleuditl  gaino  more  po|mtar  1  Do  not  flatter  Toursch*c«  too  en 
popular^  for,  with  a  fe,w  exceptions  in  certain  districts,  the  general  public  o»rs  not 
for  your  gome ;  they  never  road  the  newspaper  aconnts  of  your  matches,  and  do  not 
know  the  n-ime  of  a  club  or  prominent  football  player  in  the  country.  If  yon 
want  to  become  moro  popular,  |ii-ovido  shelter  and  comfort  for  your  oidookeni«Wp 
scrimmages,  extend  the  length  of  tlie  ground,  show  the  ball  more,  mtUce  the  meuii^ 
of  "  tries"  and  "touoh-downs"  mora  clear,  provide  for  more  goals  to  he  obtained— 
!.«.,  show  more  result  of  a  long  game,  and  have  the  ball  always  on  the  ground. 

Footlitdl  in  a  misnomer ;  the  game  ought  to  be  called  fuot  and  hand  ball,  for  it  ti 

M  mucli  in  the  hand  ns  on  the  ground  nowudays.     Footliall  men  smile  at  tbM 

rnggestions,  and  say  sucli  a  game  would  not  bo  football.     The  suggestions  grna, 


Fig.  9.— Uwkl  Pote,  or  Uruiim  BouilEc,  o^iilicJ  db  a  tipliuL 

however,  would  not  make  the  present  form  of  football  so  lUfierent  Ennn  what  it  00*^ 
its,  as  is  tho  present  form  from  that  followed  say  thirty  years  ago. 
The  following  rules  ought  to  be  adhenxl  to  by  football  playors : — 

(1)  When  the  football  season  is  at  hand,  endeavour  to  get  the  ctrculatioD  SIkI 
respiration  in  good  order  by  walks  of  at  least  sevai  miles  a  day,  commendnf  stt&ft 
rate  of  three  miles  an  hour,  uud  increasing  it  to  four.  Acoustora  yourself  to  raiu 
first  at  the  ilonble,  and  secondly,  after  some  time,  at  a  rapid  huu<lred  yani 
Always  practice  running  in  a  football  kit. 

(2)  As  football  is  on  afternoon  game,  have  luncheon  two  hours  befoiv  Hm  tint 
fixed  for  the  game.     At  luncheon  cut  a  chop,  one  medium>sized  potato,  a  gl 
water  or  raild  ale,  and  nothing  else: 

(3)  See  that  when  you  strip,  your  weaiing  clothes  are  hung  up  away  from 
•ud  wet ;  attend  to  "  airing  '  and  drying  your  footlvxll  kit  before  loaring  home. 

(4)  Never  be  induced  to  drink  beer  or  spirits  during  play. 

(li)  X>a  not  during  a  cessation  in  the  game,  from  any  cause,  lie  down  on  tte 
ground,  however  temptingly  soft  and  dry  it  may  seem.  Tliia  is  one  of  the  gnaSB^ 
daugers  of  football,  as  it  is  the  frequent  cause  of  chills  and  colds*  giving  "• 
to  pleurisy^  inflammattou  of  the  Inngs  (pneumonia),  colic,  rheumatisai,  sad 
the  like. 
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in$.  w.-n*ibo<i  ct  luiidv  »  Poms 
■ufcrtof  tnm  kB  tntarj  to  th*  foot 

or  !<<*■ 


r«very  ttitch  of  ctotbing  wlien  th^  game  ia  finifthM],  uul  at  onco.     A 
rob  down  with  a  wet  s{>o&go  and  rough  tawvl  U  rcftvabing,  and  likeljr  io  prevnit 
daring  thf  journey  home, 
(7)  ImmediAtfiy  one  is  dreaand^  a  cap  or  two  of 

the  beat  drink. 
Ufi)  Do  not  smoke  until  at  le&M.  hulf-«n-hoar  after 
jlnme  bi  ttniahed.  * 

'AoadcatB  ara  ao  frequent  ()uriii<r  footh&l],  tli&t 
tiwgnait  be  oonndered  noma!  accouipauinu-ntii  of 
^^^M>  Here  arc  aj^ifendetl  a  few  nUtM  tu  he 
^BMrvheo  serious  accidents  occur  at  footbal]  or 
Hk  fiotd  sports : — 

1.  When  the  "thiffh-bone  ir  lirokr-n."  it  can  ho 
JfOpuaad  bj  ths  man  imnit.Mliah'ly  failing,  by  lUs 
alitf  to  move  the  limb,  by  the  inequality  in  the 
of  liie  two  Umbe,  by  the  twisting  of  iho  (out, 
ooourring  in  the  oonrso  of  t-bo  IjTokcn 
attd  by  the  bony  grating  or  "crfpitoa"  giv<m. 
I  *kea  the  fn4^eutB  are  moved.    Ttm  "  fint  aid  " 
to  be  rendered  in   the 
event  of  no  doctor  hoing 
|>rmient,i>  to-~(l)   PuU 
Dpon  the  foot  of  thu  in- 
jured side  until  th(?  two  fccL  an;  brought  side  by  aide. 
(3)  Hold  the  limb  in  this  position  firmly.     (3)  Take  a 
goal  polo  and,  breaking  it,  adapt  it  so  that  it  may 
reach  from  the  armpit  to  thu  foot^     (4)  Place  a  folded 
newspaper,  jerMy,  or  the  like  on  the  inaide  of  the  in- 
•  I   thigh.      (5)   Fix   the  applianoe  to  the  limb  by* 
Lkerohiefii,  tying  tb(>m  round  the  ankle,  tho  knee, 
tlt(*  thigh,  and  body ;  fhially,  tie  the  two  limbs  together. 
(See  FiK-  0.) 

Now      take       two 
greatcoat£,    invnrt   the 
aleerea,  and  button  the 
coata,  slrevBs  inwards ; 
tbum  oo  the  grotmd  cud  to  end  and  buttons 
vards ;  Uien  paas  two  goal  poleM  througli  Utn 
*s  of  the  ooata.  A  Ktrertt'her  is  in  tbia  way  made 
four  men  can  carry.     Iiutead  uf  couta.  one 
tiM  a  bhuiket  or  plaid  as  a  sLretdicr  thus : — 
iW  hlaaket  or  plaid  nn  tlie  gmitnd,  place  the  goal  poles  on  either  side,  and  roll 
tnrvds  the  oentre,  leaving  cnongh   room  for   the  patient    to   lio   on.     Four 
^  Qi  carry  this,  by  grssfiing  the  pole  and  blanket  with  both  luuids. 

of  tlic  li^ ''  be  bruken,  place  the  limb  from  the  knee 
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)  If  at  the  end  of  that  time  he  does  not  come  ronnd,  prepare  a  Btretcher 
'  him  to  where  he  can  be  attended  to. 

.y  method  of  conveying  an  injured  pereon  is  the  sedan  chair  known  to 
or  any  of  the  methods  here  delineated    (Figs.  13  and  14.) 

SWIHMIKO. 

dii^race  to  the  people  of  this  country  that  to  be  able  to  swim  is  an 
possessed  but  by  few.  Sailors  and  fishermen  are  no  more  proficient  in 
in  are  other  classes  of  the  community.  Round  our  coasts  thousands  of 
l^ly,  nightly,  and  hourly  court  death  by  their  inability  to  swim.  This 
worthy  only  of  lower  animals,  is  rife,  and  calls  aloud  for  remedy.  To 
oinds  so  constituted  that  they  continue  in  the  enactment  of  such  a  sin, 
ly  one  remedy — force.  Let  not  the  wages  of  such  cattle  ignorance  be 
drowning ;  but  let  the  rulers  of  the  nation  interfere  and  save  them  by 
every  man  whose  business  is  on  the  waters  to  become  proficient  in  by 
Whilst  thus  urging  the  learning  to  swim  upon  this  particular  com- 
is  equally  necessary  to  urge  it  on  all,  men  and  women  alike.  "Would 
great  writer  or  orator  might  arise  to  bring  homo  to  the  minds  of  this 
ation  their  duty  in  this  particular ;  would  that  he  could  bring  it  home 
da  of  parents,  that  by  teaching  a  child  how  to  swim,  they  may  be 
to  save  its  own  life  and  the  lives  of  others. 

knd  bathing  are  fully  discussed  elsewhere  in  this  book,  so  that  it  is  out 
I  go  into  the  effects  of  river  and  sea  bathing,  and  the  good  and  evil 
refrom.  But  a  word  of  warning  is  here  necessary  in  regard  to  those 
swim  in  rivers.  Boys  at  school  when  they  take  to  river  bathing  often 
a  dangerous  extent.  They  get  into  the  water,  and  now  in,  now  out  on 
remain  naked  for  hours  and  hours.  This  may  take  place  day  after 
the  weather  continues  warm  and  the  holidays  last  long  enough,  the  boy 
iduced  himself  to  the  lowest  ebb  of  feebleness,  and  possibly  developed  the 
ent  disease.  He  may  there  and  then  become  ill  and  die  from  the  efl'ects 
>longed  immersion  and  mad-cap  exposure  to  cold,  and  henceforward 
swim  is,  by  all  his  friends  and  relations,  forbidden  in  their  families. 
id  is  the  fearful  example  always  quoted  to  deter  any  one  intending  to 
30Bt  useful  of  all  forms  of  exercise. 

acular  exertion  undergone  during  swimming,  especially  by  those  who 
oocarionally,  is  very  great.  The  experienced  swimmer  conserves  his 
I  do  proficients  at  all  feats,  but  the  occasional  swimmer  puts  forth  treble 
required,  and  soon  becomes  exhausted.  In  the  first  place,  it  is  a  new 
nuscles  to  perform ;  they  are  taken  off  the  beaten  tracks,  and  arc  grouped 
L  new  associations,  hence  they  liecome  exhausted  soon.  Again,  as  in 
for  which  one  is  untrained,  the  heart  and  lungs  do  not  work  in  time,  as 
the  heart  will  be  felt  to  be  palpitating,  and  breathlessness  causes  the 
>e  stopped. 
Ihe  iiiitiial  acts  of  learning  to  swim  are  got  over,  the  whole  question  of 
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jiuruigMH  and  vpead  depends  upon  the  attainment  of  harmony  in  the  woriciiigai 
the  muscles,  heart,  and  lungs.     Tlic  attractions  of  svinuniug  are : — 

1.  lb  is  a  mode  of  progresiiion  in  a  nuw  olemeut. 

2.  It  is  a  change  in  the  mode  of  pro-,^3sioDt  calling  into  play  oew  gronpsflf 
muscles. 

3.  Not  onlj  BO,  but  the  mode  of  progression  itself  niay  he  clianged  from  s 
it  stroke  to  a  sidu  stroke,  wliich  again  may  be  semi-revoU'iiig ;   the  poatMa 

ly  bo  ahw  changed  to  tlie  book,  whoa  one  may  either  uige  one's  self  fonrariB  I7 
t^e  le^,  or  He  siill  and  rest 

4.  The  attaining  greater  prolicioncy  from  day  to  day  ta  encoungiiiig  and  enticu^ 
to  a  swimmer. 

5.  The  effect  of  iumeniion  for  a  short  time  in  cold  water  is  tnTigoratingoiulgool 
G.  'iho  Umrulng  au  art>  the  most  useful  of  all  muscular  feat^ 

Diviiiff  iH  an  Rccoiuplu^Kmeiit  attached    to   swimming,   wliich   involves  uinj 

tangent,  and  ia  well-nigh  useless.     The  customary  dive  off  a  sphag-ttoard  lots  ll* 

■hallow  water  of  a  smmmiug  bath  is  dangerous  in  the  extreme.     The  only  (ilMt 

vrhoru  diving  shoulil  bo  attempted  ts  into  deep  water,  at  least  fifteen  or  twenty  iMtt 

whore  there  is  no  danger  of  striking  tlie  bottom. 


Lawn  Texxis. 

Of  modem  inventions  in  the  way  of  games.  Lawn  Tennis  is  the  hoA.  It  ti 
suitable  not  only  to  young  and  middk^tigtid  men  hut  abo  to  women.  Hut  u 
peHups  its  greatest  rocommendatiou,  and  sufficient  to  establish  it  for  cve^  laitt^ 
it  promises  to  become  as  much  a  national  institution  as  cricket  it«clf. 

The  advantagea  attaching  to  lawn  tcmiis  are  : — 

1.  It  can  be  played  in  a  private  ground,  or  at  home  with  one's  own  Mends. 

2.  It  con  be  engaged  in  for  a  shoi'tor  or  longer  time  at  the  pleasure  of  A* 
lyers,  and  at  any  time  of  the  day. 

3.  It  involves  no  standing  about^  waiting  to  "go  in,"  as  in  cricket 

4  It  is  almost  the  only  real  exercise  at  which  men  and  women  can  jms  n 
nearly  equal  teruia,  as  far  u  strongtii,  quickness,  accuracy,  and  the  attainiDg  peifi^ 
tion  in  the  game  are  concerned. 

5.  It  involves  no  special  previous  training,  as  the  engaging  in  the  game  aflbrk 
the  best  training  whereby  to  beoomR  more  perfect 

C.  It  is  usually  played  near  a  bouse,  so  tliat  dresahig  and  undressing  is 
the  open  air  or  in  draughta,  and  exposure  b>  damp  and  wet  are  avoided. 

7.  It  is  more  free  from  serious  accideuiii  than  any  other  of  tiw  true  exCffCM' 

^le  dangers  attendant  on  lawn  tennis  are  : — 

1.  Over-exertion,  causing  rupture  and  deranged  circulation,  especially  in  ^ 
of  those  with  weak  hearts,  or  those  who,  being  out  of  condition,  or  too  bt> 

iddenly  engage  in  tlie  game  for  too  long  a  time,  or  too  violently. 

2.  Rupture  of  tlw  Uutlo  AchiUis,  the  tendon  nt  the  liaok  of  the  I(^,  just 
the  heel,  from  taking  a  sudden  bound.    The  occurrence  of  this  accident  ta 
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Ldent  by  the  person  to  whom  it  occurs  &lling  down,  with  the  sensation  as  if 
-uck  a  sudden  blow  with  a  club  on  the  leg. 

3.  Rupture  of  one  of  the  heads  of  the  biceps  muscle  in  the  arm.  This  can  be 
sognised  by  the  sudden  dropping  of  the  arm,  and  by  a  muscular  knob  risii^  up 
.  t^e  inner  and  upper  part  of  the  arm. 

4.  The  tennis  arm.  This  is  an  occurrence  that  has  given  rise  to  much  discussion, 
id  already  is  reo^nised  as  a  distinct  trouble  arising  from  the  method  of  manipula- 
ng  the  bat  The  pain  is  felt  over  the  upper  end  of  the  outside  bones,  >.e.,  tlio 
lomb  side  bone  of  Uie  fraTearm — Uie  radius. 

Hiere  are  two  distinct  forms  of  this  accident,  varying  as  to  the  structures 
fleeted  and  the  seat  of  the  pain.  In  one,  the  pain  is  over  the  head  of  the  bone, 
Dunediately  below  and  to  the  outside  of  the  elbow,. exactly  over  the  head  of  the 
adius.  This  is  caused  by  a  wrench  or  tear  of  the  ligament  over  the  bone ;  felt 
rhen  the  forearm  is  pronated  violently,  t.e.,  when  the  hand  is  twisted  round 
Teviona  to  striking  a  back -handed  blow  at  the  balL 

The  second  seat  of  ii^ury  is  about  1^  or  2  inches  below  die  elbow,  and  is 
dependent  on  a  wrench  or  tear  of  the  muscle  employed  in  the  recovering  the 
Eit^eann  from  the  position  of  the  under-hand  twut,  necessary  for  the  back-handed 
titike  when  tlie  ball  is  in  certain  positions.  The  muscle  is  a  supinator  (the 
^P*nator  frrevu),  and  it  has  a  nerve  (the  posterior  interosseua)  running  through 
B  substance.  The  injury  is  either  a  tear  of  the  muscle  causing  blood  to  be 
^Qsed   around    the   nerve,  thus    causing   pain    or   pressure,  or   it   is  a  wrench 

*  the  nerve  itseli     The  only  cure  for  this  is  rest  from  tennis  for  a  monUi  or  two, 
^  Uie  wearing  an  elastic  elbow-cap  during  play. 

The  reason  for  the  strains,  ruptured  tendons  and  torn  muscles  so  frequent  in  the 
^er  extremities  of  those  engaging  in  lawn  tennis  is  not  far  to  seek.  It  is  caused 
7  Uie  want  of  heels  to  tennis  shoes.  Seeing  that  we  are  accustomed  to  walk  on 
^Is  which  vary  from  half-an-inch  to  one  inch  in  ordinary  cases,  there  must  1>c  a 
^'miderable  extra  strain  thrown  on  the  muscles  of  the  calf  of  the  leg  when  the 
'^Is  are  suddenly  left  off.  Especially  during  a  sudden  spring  is  this  appnixiiit, 
'hen  to  rise  from  off  the  heels  on  to  the  toes  requires  a  greatly  increased  force 
'°o»pared  with  ordinary  movements ;  see  then  that  tennis  shoes  have  fuirly  (Iepi> 
'"'^  heels.     Let  girls  follow  the  rules  laid  down  as  r^ards  clothing  in  the  section 

*  Howing. 

Baling  AMES. 

Many  forms  of  games  "with  ball"  are  known,  and  some  of  them  arc  very 

'''cient,  dating  many  hundreds  of  years  back.     The  game  that  has  supplanted  the 

"^  forms  in  popularity  is  the  modem  game  of  Lawn  Tennis.     This  is  an  extension, 

^"^  a  very  clever  improvement  on  the  old  game.     It  is  a  specimen  of  how  games 

P^**,  and  how  tastes  and  requirements  for  exercise  differ  in  the  course  of  centuries. 

"^  the  school-boy  throwing  lus  ball  against  a  wall  and  catching  it  when  it 

*'*oimdod,  the  next  step  was  hitting  the  ball  back  again,  and  trying  how  often 

**t  could  be  done  without  letting  it  drop.     The  game  got  then  the  name  oi  panme, 

^Pllm-game.    l^ext  a  glove  was  adopted  whereby  to  protect  the  hand,  and  by  and 
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1^  a  imii  or  racket,  ma  introduced,  and  the  g&ine  wu  called  raetttM,  or  roqwtt, 
Tiif  principlp  of  the  use  o{  tiic  mcket  is  the  foundatioa  of  iDodeni  lavn^enms,  Int 
the  idea  of  llu.*  net  is  borrowed  from  tfai;  Indian  game  of  Bidtoiutoa.  Thus  H  hu 
token  hundreds  of  jears  to  bring  this  game  to  its  present  form  ;  and  the  history  of 
manjr  games  is  alike  in  the  stages  of  their  development. 

Badceta,  or  racqaets,  is  pla^-ed  in  a  court,  96  feet  long  by  33  fieet  tsIb, 
and  surrounded  by  higli  walls;  in  such  a  court  fmnu  used  to  be  played,  and  jfav 
are  frequently  played  in  tliis  court,  although,  a  high  wall  is  all  that  is  neoeasi;  far 
it  The  principle  of  6ve8  is  much  akin  to  rackets,  and  it  get«  its  name  fromtlw 
number  UHually  employed  on  either  aide.  TImmo  gamK  are  excellent  winter  ipcrts, 
as  the  air  circulates  fnx-ly  through  the  court;  in  fact,  tliey  may  be  said  to  Iwopo- 
air  gomes.  The  only  dangers  to  be  guarded  against  are  ovrr-exertiou  and  mdds 
twist«  to  reach  a  ball 

BlCTCtlNO  ASD  TaicvcuiTG. 

The  means  of  progresaion  by  wheeled  machines,  although  an  introduotioo  of 
yesterday,  has  already  ^read  throughout  the  length  and  breadth  of  the  buid 
Bicyclists  are  so  nmnerouR,  that  from  John  o'  Groat&  to  Laud'ii  End  there  i*i)Oi 
a  town,  village,  or  country  lane  that  they  do  not  frequent;  so  numerous  arfrther. 
that  they  have  several  jounuils  devoted  to  the  consideration  of  their  q)Ort;v 
numerous,  that  they  have  maps  and  guide  Ijooks  specially  suited  to  their  vuti 
The  derotoes  are  countefl  l>y  t^^m.t  of  thousands,  and  nov  that  the  allied  method  of 
tricycliu;;  is  intr(.Kluced,  old  and  young,  men  and  women,  those  bent  on  pkism 
and  llioso  on  tlieir  day's  work  avo  provided  with  a  means  of  nipid  prefflarins. 
bringing  health  to  ihe  IkkIv  and  recreation  to  the  mind.  The  discussion  of  Uw 
exercise,  the  most  intitresting  introduction  of  modem  times,  would  take  up  W 
mmit  space  in  this  ai-ticle,  so  that  only  the  important  points  can  be  attended  Uk 

1.  In  the  fintt  place,  bicycling  and  tricycling  afTord  a  new  mcsns  of  prDgrcaiaa 
The  exerL-ise  is  chnming,  in  that  it  i^  a  change,  and  enticing  in  its  novel  sewatiw* 

2.  The  rapidity  of  travelling  adds  greatly  to  its  attractions,  giving  a  \hi^ 
imprcsgion  of  each  quickly  vnrring  scene. 

3.  The  distance  capable  of  Wing  covered  is  again  a  source  of  attraction,  p^ 
acope  for  llie  outlet  of  enei^  in  the  strong,  and  encouragement  to  tiie  innW 
and  feelite. 

Taken  altogether,  this  mode  of  progression  presents  innumorable  attrartinni 
and  few  dangera.  It  imjMirts  a  glow  to  the  cheek  and  stn-ngtli  to  the  liody ;  ui 
-whilst  it  U  an  oxoi-U«int  means  of  preserving  healtli,  it  is  a  grateful  Rslorer  of  ton' 
to  the  Ussues,  and  vigour  to  the  body  nnd  mint). 

Whilst  thus  strongly  rrcommpndint;  biryrling  to  men,  and  tricycling  to  botk 
Vten  and  women  in  liealth,  they  should  never  lie  token  as  a  means  vhfJvl>ytD 
regain  Iiealth,  without  first  consulting  a  physician  or  surgeon  or  both. 

Those  suffering  from    any  heart    or    lung   affections,   niptuns  s^'iY.ftiln,  j  n 
disease,  or  auch    like,  must  not  indulge  in  this  method    of   progression   \\ii.iLv'-t 
rrceiviug   the   sanction  of   a  medical  man.     For   abdominal  complaints,  such  ■* 
Uyipspsia,  congestion  of  tlie  liver,  constipation  and  the  like,  tlits  variety  of  ttarm 
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it.  Hie  infinite  snccnssions  communicated  to  the  oodj,  as  in  borse  riding; 
lable  in  getting  rid  of  these  troubles. 

Quscular  exertion  in  bicycling  is  small  when  the  enormous  results  are 
10  consideration.  In  the  first  place,  the  position  of  the  rider  is  that 
I  support  and  partial  bestowal  of  the  veight  of  the  body  as  a  means 
ssion ;  and  this  balance  can  be  varied  at  the  will  of  the  rider  and 
icter  of  the  road  travelled.  The  whole  or  part  of  the  weight  may  be 
.  by  the  saddle,  or  the  whole  or  part  of  the  weight  may  be  bestowed  on 
es  as  a  means  of  progression.  The  enormous  wheels  now  used  compel  the 
e  almost  in  the  perpendicular  position,  thus  affording  a  minimum  amount 
m  to  the  lower  extremities,  and  utilising  the  bodily  weight  as  a  means 
ssion.  Take,  for  example,  a  bicycle  with  a  wheel  of  60  inches  diameter ; 
oke  with  the  foot  causes  the  wheel  to  travel  half  its  circumference, 
7J  feet — •.&,  90  inches.  This  is  equivalent  to  three  regulation  walking 
30  inches ;  and  not  only  so,  but  the  impetus  given  to  the  bicycle  by 
e  would  carry  it  much  farther,  whereas  a  step  in  walking  gives  no  farther 
m  the  body.  Hence  each  stroke  becomes  lighter  after  the  first,  and 
ess  exertion  is  required  to  keep  the  machine  in  motion.  From  all  these 
iien,  and  from  actual  ol^wrvation  of  the  effect  of  comparative  distances 
it  is  plain  that  to  travel  a  mile  on  a  bicycle  is  equi\'alent  in  muscular 
ire  to  about  one-sixth  of  that  expended  in  walking  a  like  distance.  The 
spent  in  travelling  a  mile  on  the  "  level "  on  a  bicycle  is  not  more  than 
tons,  so  that  as  300  foot-tons  is  the  calculated  amount  of  daily  exertion 
to  expend  to  keep  a  man  in  health,  an  80  mile  ride  car  be  undertaken  by 
ithout  danger  of  overdoing  it.  No  road,  however,  is  level  or  smooth ; 
s  nearer  the  truth  when  the  exertion  expended  is  considt^red  to  be  six  foot- 
ile ;  limiting  the  distance  which  ought  to  be  travelled  to  less  than  60 
ly,  if  one  is  to  keep  within  the  bounds  in  regard  to  the  energy  expended. 
B,  a  healthy  man  can  do  much  more  than  300  foot-tons  a  day,  but  an 
greatly  over  that  amount  cannot  be  continued  day  after  day  without 
the  health. 

3lista  cannot  travel  so  fast  or  so  far  as  bicyclists.  In  the  first  place  the 
I  of  the  wheels  of  a  tricycle  are  at  present  less  than  those  of  a  bicycle ;  the 
f  a  larger  amount  of  machinery,  and  the  contact  of  three  wheels  with  the 
istead  of  practically  one,  as  in  the  bicycle,  is  a  drag  on  rapid  advance.  In 
place  the  rider  is  not  placed  so  favourably  so  as  to  bring  the  weight  of  the 
■ear  as  a  means  of  prt^cT^ssion.  Forty  miles  a  day  is  alwut  the  maximum 
haX  ought  to  be  attained  on  a  tricycle,  and  at  a  rate  of  not  more  than  six 
hour.  The  muscular  expenditure  is  largely  brought  to  l>ear  on  the  lower 
es,  but  this  is  prevented  from  l>ecoming  too  great  by  the  rider  assuming 
■quarter  erect  position  and  by  p^wping  firmly,  rather  than  pulling  upon 
es  of  the  machine.  In  this  way  the  weight  of  the  arms  are  taken  off  the 
ch  is  left  free  to  expand.  Bftiinners  pull  at  the  handles  with  too  great 
reby  fixing  the  chest  and  diaphragm  so  as  to  give  a  point  of  resistance  to 
Doscles.     The  consequence  is  the  rider  becomes  breathless,  bis  heart  palpi- 
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tates  and  his  limbs  ache,  and  he  lu&y  give  up  the  idea  of  lo&ming  to  ridt^  iu  dii^att. 
Tlie  Icaniiiig  to  riik-  under  a  proper  director  is  simple  in  the  wttremc^  andikv 
lessons  will  make  the  pupil  indeppndf>nt  of  \\i&  master. 

The  dress  of  the  bicyclist  or  tricyclist  ought  to  be  of  tight-tittiDg  light  tuoA 
garraentft ;  a  chan}j;e  of  clothing  and  a  water-proof  coat  ought  to  be  carried  Aans% 
%  journey.  Stop  ti-avelling  when  it  is  necessary  to  put  on  the  water-proof  eoiL 
Alwaj-s  change  the  clothing  at  thw  end  of  a  jouniey. 

If  poosible  take  a  tepid  bath  at  thns  end  of  a  long  journey.  Eat  and  drink « 
little  as  possible  during  ttie  journey,  and  always  *top  to  eat,  even  if  it  lie  only  a  aol- 
wich.  If  you  stop  to  liave  a  chop,  ^,  do  not  start  for  at  least  au  hour  aftomnk 
Drink  water  wiUi  luncheon,  and  carry  cold  t^a  in  a  Hnsk  to  drink  on  the  road. 

Space  will  not  allow  of  the  discuBsion  of  the  nuraeroas  accidents  incident  to 
wheel  progression,  but  the  reader  is  referred  to  the  latter  part  of  the  BectjouA 
Football,  for  direction  aii  to  what  moans  arc  to  be  token  to  rt-oder  "  first  aid  "  wii« 
accidenUi  arise  for  from  medical  aid.  In  regard  to  tlie  comparativr  ad\ikDtqfl 
of  bicycling  and  tricycling  there  is  uo  doubt  of  the  sui>eriority  of  the  latter  fv 
middle-aged  people ;  the  bicycle,  however,  attracts  the  young  the  more. 

The  bicycle  is  a  more  [Kirfuct  machino  tluui  the  tricycle^  which  preaentft  mtUJ 
more  mechanical  dlilieultics  to  surmount  In  the  future,  tricyolee  mutt  U 
mule  so  that  the  work  will  not  have  to  be  done  at  such  a  disadvantagB  H 
at  present,  and  the  rider  must  bo  more  "over"  his  work.  Again,  the  lidflr 
must  be  higher  up  from  off  the  ground,  if  pleasure  is  to  be  gained  at  the 
time  as  ejcerdse,  by  tricycling.  The  bicycle  is  complete  in  this  respect,  nisti^i 
rider  higher  than  iu  walking,  affording  a  view  over  fences  and  hedges,  and 
roHeviog  the  monotony  of  the  road.  The  bicycle  rider  is  independent  of  st*lib> 
and  horse,  his  carrier  can  he  mounted  at  any  time,  he  can  issue  forth  eariyff 
late  placing  ten  miles  between  his  rt<sting-p1ace  and  the  breakfiut  hour.  Sf 
can  &om  his  wiry  perch,  on  the  top  of  his  silent  wheel,  watch  the  fint  imt 
that  gUslous  in  thu  opening  eye  of  nioni,  tJio  dawning  day,  the  noontide  nfulfencik 
the  weary  waggon  on  its  homeward  rood  proclaiming  the  dying  day,  or  the  otoiaBI 
quietude  of  pastoral  p<?ace  ;  the  townsman  ran  Iw  <a,iTi«>d  to  conntrj*  Inoea, 
and  pasture,  at  a  cheap  i-apid  rate,  enjoyable  in  that  it  ia  rapid,  and  pi 
that  it  is  by  self -oxci-tion  that  the  joy  is  boing  attained. 


GVMNASTICS    AND   CAUBTnRXICB. 

In  liic  widest  sense  of  the  word,  gymnastics  includes  every  regalated  moTODait 
for  the  purpose  of  perfecting  and  muintalning  the  strength  of  the  tnunework  of  Ui* 
body.  Jn  the  days  of  the  early  Cireeks,  gymnasia  were  the  chief  plaoas  wh<n 
inaiUy  sports  of  all  kimla  were  indulged  in.  Tlie  (jrcek  word  Yw/wvt  (gyiUMi) 
signifies  "  luikod  ;"  but  althou^  we  of  to-day  mouth  the  word,  we  practisa  no*  iti 
spirit,  and  our  gymnasts  appear  tightly  corded,  laced,  and  artificially  bolstarad  if 
to  perform  their  feats  of  strength.  The  Komans  called  their  places  d  ttsmUt 
"Thermal,"  where  tlie  hatli  and  the  gymnastic  area  were  under  t^  mid»  looi 
Magnificent  buildings,  iu  many  instances  enclosing  enormoos  areas,  provided  anpl* 
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oxercise,  atwt  no  doubt  did  a  vast  deal  of  goo*!  to  the  phyfiifjuo  of  tlieee 
p.  WIko.  band  to  hiuid  conflicts  vei-e  the  onlj  form  of  fighting,  men 
ling  tlio  best  tnuneil  musck-s  prevailed.  In  tliese  early  days  out^f-d(x>r 
|,ivere  almoet  unknowit,  and  hence  the  imtiuu  which  provided  thu  b^t  and  the 
pt  noniber  of  g^-ninasia  was  usually  in  the  ascendant.  As  first  one  and  Uien 
ber  o£  these  nations  tdlowed  their  gymnasia  and  thermie  to  become  used  for 
fnrpoees — when  the  orations  of  tho  pjiilosopher  caused  young  men  to  leave  tlieir 
Iftod  talk  politicft,  when  the  luxury  of  the  warm  I)ath  beciuue  moro  attnutive 
he  manly  xport,  then  did  the  gymnaaia  and  the  themuo  decline^  and  become, 
^  instances,  disreputable  duiuB. 

b  gymnasium  of  to-day,  as  we  know  it,  has  not  the  national  significance  it 
k  tunes  gouu  by.  OuUof-duor  sports  Imve  gradually  robbed  it  of  many  of 
pt  importanc  rules,  mitU  littlu  is  k-f  t  except  artificial  movemeutH  aiut  muscular 
trhich  may  be  importaiit  as  performances,  but  stand  in  poor  compaj>iaon  with 
lod  deriv^  from  English  aporte.  A  few  good  gynmasia  there  are  in  this 
f — diat  at  Oxford  being  perhaps  as  complete  as  any ;  and  the  German 
iMom,  and  some  others  in  London  and  a  hiUf-dozen  of  our  largest  towns,  most 
t  forgotten.  On  the  oontiuent,  especially  in  Germany,  much  more  attention 
I  to  this  aabjecL  Many  of  the  gymnasia  are  in  enclosures,  open  to  tlie  air 
jftltogother  or  in  part,  so  that  fresh  air  is  breathed  during  muscnlar  exercise ; 
^  nations  having  few  out-of-door  sports  worthy  of  the  iianic,  gymnasia  are, 
Irell  conducted,  a  great  boon.  Without  such  places  of  exorcise  what  iiaiVi$ 
Uineatal  aeighbout3  to  make  up  for  the  want  of  national  sporta  correspomliug 
\  vwn  1  They  have  militai^-  drill,  and  that,  fortunately  for  their  physique) 
^olaory.  What  Englishmen  find  in  rowing,  racing,  cricket,  footliali,  and  the 
hr  neighbours  find  in  '^  drill."  Beyond  all  doubt,  it  is  a  good  form  of  exer- 
Irilling,  witJi  a  rifle  to  cany,  not  only  gives  the  upper  extremities  work, 
keootinoal  mnroliing  provides  what  the  gyuuuuium  cannot — viz.,  exercise  for 
inr  Hmbs.  It  is  this  last  fact  which  t^la  afnainst  the  pn^senfr-day  gymnastic 
panoes  ;  thev  oflbrd  exercise  to  the  upper  extremities,  and  the  upper  port  of 
My,  to  the  neglect  of  the  lower.  Examine  the  means  provided  in  any 
tsium  for  excit:ising  oneself;  they  are  found  to  be— the  cross-bar,  porallelbar, 
Ml^  rings,  trapeze,  ladders,  and  the  like,  all  calculated  to  dev^tope  the 
lextremities  only.  It  is  only  boxing,  fencing,  and  wrestling  which  call  for 
\f  in  the  whole  body,  and  even  tlicse  sports  do  not  give  stifficiency  of  exercise 
I  lower  extremities.  So  tliat  our  gymnasia,  docked  of  rumiing  and  leaping 
Incient  days,  are  calcuhited  to  develojHj  tho  up[}cr  but  not  the  lower  port 
I  bodies,  and  as  the  exercises  ore  performed  in  the  niidst  of  bad  h^'gie-nio 
^dings,  the  real  good  that  comes  of  the  practice  ts  doubtful.  A  feature  in 
Duiasia  of  to-day  is  that  they  are  used  as  means  of  restoring  health  to  young 
L  Snrgeons  and  physicians  recommend  them  ;  very  often,  it  is  to  be  feared, 
irelefls^  ofl'-hand  sort  of  way,  without  ever  troubling  themselves  to  ascertain 
\  is  they  have  recommendeil,  or  with  but  the  vaguflst  notions  of  what  tlie 
lof  a  gymnasium  is  like.  A  few  goo<l  managers  and  teoL-hurs  will  have 
to  do  with  a  pupil-patient  unless  a  certificate  from  the  medical  atteudaat  is 
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produced.  Then  the  exercise  is  tempered  to  the  disease,  and  good  may  otmie  tiuc 
from ;  bnt  numerous  trainers  only  advise  their  pupils  to  see  a  doctor  after  Um 
have  been  made  ill  by  some  mismanagement. 

The  subject  of  Galiathenics  is  one  vhich  does  not  admit  of  separate  lia-tiiffir-; 
It  is  a  school-girl  edition  of  the  extension  motions  practised  in  military  training. 
is  at  times  taught  by  a  drill  instructor,  and  at  times  by  the  dancing  teacher ;  it    : 
by  the  latter,  placed  in  the  programme  between  dancing  and  deportment,  and  it 
believed  to  have  been  taught  when  the  course  is  ended.     When  it  began,  and  vhe 
it  ended,  the  pupil  is  not  conscious  of,  and  the  teacher  does  not  explain.    In  u 
amateur  way  the  mother  of  a  family  educated  at  a  boarding-school  in  calistJMBief 
inflicts   the   like   on   her   daughters,  and   insists   by  fits   and   starts,   hj  way  oi 
punishment  for   stooping,   &c.,  a  course  of  twisting  about  with  long  poles  ud 
elastic  cords.     Purposeless  and  useless  for  the  most  part,  the  exercises  take  th* 
place  of  more  useful  means  of  bestowing  grace  and   natural   movement  on  tte 
figure.      Strengthen  the  muscles  of  the  back  by  moderate  walking,  exennie  oat 
of  doors  without  stays,  and  the  stooping  shoulders  will  disappear,  and  the  giri  viu 
requires  artificial  support  will  be  restored  to  her  natural  stata     Drill,  eroi  is 
the  modified  form  taught  at  boarding-schools,  is  a  great  boon  to  boys  and  girii 
alike,  and  it  would  be  more  so  to  girls  were  it  regularly  taught,  and  could  Ae 
schoolmistress  be  induced  to  allow  her  pupils  to  lay  aside  all  tight  garmenta  dmbK 
exercise;    What  good  is  got  from  exercise  is  undone  by  stooping  over  deaks,  and  by 
unnatural  confinement  of  the  argaxis  of  the  chest  and  abdomen. 

From  all  this,  then,  let  us  learn  that  there  are  but  few  sports,  pastuoei,  v 
recreations  which  provide  a  complete  exercise  in  themselves.  Just  as  the  loiriil 
man  must  walk,  so  the  pedestrian  can  only  attain  perfection  in  the  balance  of  tbt 
muscular,  respiratory,  and  circulatory  system  by  some  exercise  calculated  to  derddf 
his  upper  extremities  and  his  chest  space. 

Take  it  all  in  all,  it  is  greatly  to  the  advantage  of  the  youth  of  this  nati(ai  tW 
gymnastics,  as  practised  in  the  gymnasiimi,  are  at  a  discount :  that  for  one  -w^* 
content  to  pass  two  hours  in  the  stufiy  atmosphere  of  a  gymnasium,  sowee  pn'' 
our  manly  English  sports,  which  afibrd  means  of  making  friendships,  tnin  ov 
young  men  to  hardihood,  teach  them  self-reliance,  and  have  much  to  do  inA 
framing  the  healthy  tone  in  sport,  in  war,  or  peace,  which  stamps  the  ntodvB 
Englishman. 
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Inteoductohy. 

PKOrotTMD  uid  manifold  ore  the  interests  that  centre  around  the  exclusiTcly  human 
poperty  of  clothea-wearing.  These  interests  depend  for  their  importance  not  so 
onich  upon  their  number  or  their  variety  as  upon  their  intensely  personal  character. 
^Dun  is,  as  Thomas  Garlyle  has  shown,  n  Philosophy  of  Clothes ;  and  probably  there 
u  no  branch  of  philosophy  that  is  better  understood,  or  that  is  more  acceptable  to 
Ae  erery-day  world  of  men  and  women,  than  is  this  phase  of  the  thinker's  science. 
U  tuy  be  no  exa^^ration  to  say  that  there  are  some  to  whom  dress  presents  an 
interest  that  transcends  all  other  interests.  It  may  require  no  long  journey 
tbough  the  world  to  meet  with  the  spectacle  of  a  woman  gloating  over  some 
Pigeons  novelty  in  apparel  with  the  rapt  devotion  of  a  fetish-worahipper ;  or  the 
^•ctacle  of  a  man  who  will  devote  some  hours  of  intense  cogitation  to  the  pi-ojier 
■ffeetion  and  arrangement  of  a  neck-tie  There  are,  it  would  appear,  few  great 
"iteiests  left  unconcerned  in  this  matter  of  clothes.  Dress  has  a  practical  an  well 
•*  theoretical  concern  in  morality.  It  assumes  a  by  no  means  uninii>ortant  place 
*"  the  acienee  of  society.  It  is  of  much  consequence  in  all  those  studies  of  mankind 
^  regard  him  fi-om  his  stand-point  as  a  gregarious  animal.  It  has,  moreover, 
*A  esthetic  aspect,  a  concern  in  the  science  of  ornament,  and  a  part  in  the 
^Wation  of  what  is  vaguely  known  as  taste.  Especially  must  be  noted  those 
"■nwkable  attributes  of  clothing  that  are  concerned  in  a  study  of  ceremonial  dress. 
■*^  lastly,  and  with  no  attempt  to  complete  the  list,  there  are  interests  in  dress 
*"t  are  not  dimly  associated  with  the  details  of  pride,  vainglory,  and  hypocrisy. 

Now,  tiiis  present  chapter  is  concerned  with  but  o)te  aspect  of  the  dress  matter, 
y^  but  one  single  feature  in  the  "  Clothes  Philosophy  " — the  influence  of  dress  on 
^*ltli.  It  must  at  once  be  confessed  that  it  is  not  the  aspect  of  the  question  tliat 
^"^  the  greatest  amount  of  interest  among  men  and  women.  In  criticising  any 
V'^cle  of  dress,  the  points  that,  aa  a  rule,  tirst  claim  attention  have  reference  to  the 
^*ttf  and  attractivenesB  aS  the  garment,  its  costliness,  the  opportunity  it  affords  for 
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display,  and  its  suitableness  to  the  individuAl  who  wean  it  When  all  these  pejuti 
have  boen  passed  in  review  and  dis^Hsaod  of,  the  question  of  health  may  posnbljr  U 
entertained,  an<l  the  hygienic  influence  of  clothes  taken  into  consideniioL  U 
would  require  but  little  argument  to  show  that  there  are  no  interests  involrod  ta 
this  matter  of  drees  that  are  more  important  than  are  the«e  that  ooncem  tlic  litshk 
of  the  individual  The  importance  of  these  interests  is  to  be  uieamred  only  br  ibt 
importance  of  human  life,  and  by  the  vnlue  thiit  attaches  to  the  Ktste  of  pofat 
health.  And  yct^  as  the  wgrlJ  gcjes,  tiictiu  mutters  seem  to  be  the  least  impoftaal 
elements  in  tljo  crilicism  of  dress.  It  would  appear  straui^  indeed  if  in  the  w«^ 
paper  doacription  of  some  oomi})icuou6  bridal  cMAtuntr  nttention  should  first  be  p9m 
to  the  hygienia  at;pects  of  the  dress,  and  a  minor  importance  attached  to  itK  oosA- 
jiesB,  its  grandeur,  ami  its  marvellous  omauicntatioiL  NererthBlesa,  a  brid^  I 
presume,  affords  no  exoeptiou  to  the  common  impression  that  perfect  health  is  awn 
desirable  than  iittractiTenees.  This  anomtdous  conijition  nf  things  is  readily  n- 
plained  on  the  simplest  study  of  humaji  nature.  Health— if  one  might  propanadi 
paradox — is  ouly  noticed  when  it  is  absent  It  is  to  those  who  are  ^iirwitfil  tbst 
hygiene  presents  its  greatest  attractions,  and,  as  the  majority  of  the  ootive  tMoba 
of  society  are  to  be  classed  with  tlie  healthy,  it  is  a  matter  of  no  surprise  thattht 
Iq^ianio  relations  of  dress  excite  but  scanty  interest  Druss  has,  tndfled,  naif 
poaiUvQ  attractions,  while  ita  hualtli  ndntiouiihip  uiust  pose  as  a  nt^ativo  ailureOMsL 

These  few  i/rel'uninai^  romarks  appear  ncoeasary,  since  the  present  chapter  ink 
aoleJiy  with  but  tJtis  one  aspect  of  dress,  and  there  are  always  ditlicultiett  and  fiatiidli 
in  the  way  of  a.  study  of  one  esitocial  attribute  of  a  matter.  These  diffiodtiasusniis 
in  tlie  main  a  two-fold  character :  tJie  tendency  to  exalt  the  special  sabjeet  to  s 
spurious  and  axaggerated  position,  on  the -one  hand,  and  the  difficulty,  oil  the  otbr, 
of  discusBing  it  apart  from  the  [>erha|Hi  more  potent  inOueucos  that  nuround  it  I* 
the  first  place,  those  who  would  consider  dress  #ofe/y  from  a  hygienic  standpoint, 
and  who  would  permit  no  influences  to  act  in  the  selecting  and  fashioning  of  stOf* 
other  than  the  rigid  laws  of  healtJi  supplied,  would  rob  dress  of  its  most  nhnd 
attractions.  Tlioy  would  render  it  expi'sssitmleaa,  and.  to  a  miUtiiude  of  psofiK 
almost  pnrposeleea  To  them  a  gitrme^it  of  monastic  simplicity  would  serve  faoA 
for  the  apparel  of  eveiy-day  and  for  tlie  oontiime  of  State  occasions.  "nKrr  woaU 
annihilate  Jb^ushion,  and  substitute  a  form  in  dress  that  would  vie  in  monotony  witli 
tlie  familiar  attire  of  the  human  occupants  of  a  child'K  Kuidi's  Ark. 

The  second  difficulty  is  not  the  loss  important,  in  that  it  involves  a  perfwfly 
di£Eerent  state  of  things,  and  ia,  perhaps,  the  one  most  )u.-tive  in  the  present  inf*fT**- 
To  conuder  the  matter  of  the  inHiience  of  dress  upon  health  fidly  and  entinfyfit 
must  be  discussed  witliout  prejudice,  and  without  Wing  undu ly  affected  by  thoMCaaf 
attractions  that  attach  themselves  to  the  subjtct  Thus,  to  properly  doal  witii  ^ 
matt«r,  one  most  oonunenoe  its  oonsidenitioii  free  from  many  fonns  of  bias :  frts 
from  the  bias  that  in  the  selection  of  dress  l>eauty  transcends  all  things,  free  fron 
the  bias  that  dnss  is  but  a  vehicle  for  display,  aud  free  frutn  the  bias  that  puUio 
admiration  is  the  sole  crit«iion  of  its  value.  This  object,  I  think,  can  b«  Iffst 
attained  by  accepting,  partly  as  n  c>>nfes.'<ion  mid  {mrtly  as  a  Idad  of 
nttenaoe  of  Uerr  Teufdsdrockh's   that  may  well   form  a  prelodA  Ut  Che 
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DaAter : — "  I — good  Heaven  1 — have  thatched  myself  over  with  the  dead  fleeces  of 
iheqt,  the  bark  of  Tegpetables,  the  entraila  of  wonns,  the  hides  of  oxen  or  seals,  the 
felt  of  farred  beasts,  and  walk  abroad  a  moving  rag-screen,  overheaped  with  shreds 
uid  tatters  raked  &om  the  chamel-honse  of  Nature,  where  they  would  have  rotted, 
U>  rot  on  me  more  slowly  t  Day  after  day  I  must  thatch  myself  anew ;  day  after 
lay  this  despicable  thatch  must  lose  some  film  of  its  thickness :  some  film  of  it, 
^yed  away  by  tear  and  wear,  must  be  brushed  off  into  the  ash-pit,  into  the  lay- 
stall, till,  by  d^rees,  the  whole  has  been  brushed  thither,  and  I,  the  dust-making 
patent  ng-^jrinder,  get  now  material  to  grind  down."* 

TnE  Pbihary  Objects  of  Clothikq. 

llie  primary  objects  (^  dress  are,  I  imagine,  first,  to  afford  a  general  protection 
to  the  body,  and,  secondly,  to  maintain  it  everywhere  at  a  proper  and  equable 
teDperature.  To  liieee  two  purposes  must  be  added  a  thiixt,  for  which,  however, 
bat  a  minor  importance  can  be  claimed :  the  purpose,  namely,  of  dress  to  act  as  a 
vdiicle  for  personal  decoration  and  ornament.  The  first  two  of  these  objects  exprett 
in  a  general  manner  the  relations  of  dress  to  health ;  the  third  concerns  solely  the 
deoHatiTe  attributes  of  clothing.  In  all  criticisms  that  are  passed  upon  dress,  from 
al^^enic  or  utilitarian  point  of  view,  theee  primary  objects  must  be  prominently 
pBt  {(vtiL  They  must  form  a  standard  by  which  various  costumes  and  articles  of 
H>FU6l  can  be  judged  and  compared ;  and  they  should  form  the  basis  of  our  oon- 
^fam.  of  that  nebulous  entity — a  perfect  dreu.  The  perfect  dress,  so  far  as  it  can 
^  deEcribed  in  general  terms,  should  fulfil  the  following  requirementH.  It  shouhl 
*&)nl  a  proper  protection  to  the  body,  and  should,  preserve  it  in  a.  proper  degree  of 
*imdi.  These  ends  should  be  effected  without  interference  with  any  uatunil 
"Qctaon,  and  without  limitation  of  any  natural  movement.  The  material  of  tlie 
v«a  should  be  such  as  to  exercise  no  injurious  effects  upon  the  parts  of  the  body 
*ith  vhich  it  is  in  contact.  Tlie  costume,  as  a  whole,  should  b<!  in  conformity, 
«►  far  as  tiie  above  requirements  will  allow,  with  the  tostt-s  and  fasliion  of  the  time, 
■ml  viih  the  dictates  of  modesty.  Lcwtly,  the  dress  should  be  ornamented  as  the 
^  of  the  wearer  directs,  provided  that  such  decoration  does  not  distinctly  opjiose 
^ooaditions  already  mentioned.  I  think  that  a  dress  such  as  this  may  be  fairly 
Uen  as  a  standard  for  comparison ;  and  in  criticising  smy  form  of  clothing 
^nay  not  be  unreasonable  to  judge  of  its  merits  by  the  closeness  with  which  it 
"(KifivmB  to  the  above  details. 

One  of  the  most  important  practical  points  in  connection  with  thin  present 
^'^^  ocmoems  the  matter  of  ornament  in  dress,  and  upon  this  subject  a  few 
I'^hnunaiy  remarks  may  not  be  out  of  place. 

It  is  against  dress  in  its  decorative  aspects  that  the  princijial  crusades  of  the 
'T^enists  have  been  directed.  In  this  matter,  as  in  many  others,  it  is  difficult 
w  avoid  extremes  of  opinion.  It  must  be  confessed  that  those  who  advocate  what 
*W  are  pleased  to  term  "dress  reform"  are  apt  to  entirely  ignoro  the  fiict 
*"  decOTation  may  very  fairly  bo  placed  among  the  original  puiixwes  of 
•  "  Sartor  Rcwutiu,"  Chap.  Vin. 
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clotliing.      In    proposing    their    reforni,   they  are    apt    to    be   influenced  kI^^ 
hj  scientific  consideratiomi  of  the  laws  of  health,  and  with  this  influence  strong    i 
their  minds,  they  have  invented   costumes  of  extreme  hideousneas,  and  of  Wtn 
limited  adaptability.     Certain  of  the  advances  in  "  dress  reform  "  have,  I  think,  j^ 
to  the  very  dangerous  idea  that  a  healthy  costume  is  of  necessity  an  ugly  costun^ 
and  that  to  follow  in  dress  the  dictates  of  health  is  to  follow  in  fashion  the  dictates  of 
frumpishness.     Any  form  of  dress  that  is  the  outcome  aohly  of  certain  hygienic  Ian 
is  likely,  except  by  simple  accident,  to  be  unattractive,  inasmuch  as  it  ceasMtobe 
an  expi-ession  of  the  inner  life  of  men  aud  women,  and  becomes  but  tJie  viable 
embodiment  of  certain  hai-d  scientific  facts.      That  it  is  possible  to  Itave  a  dna 
that  in  both  healthy  and  attractive  has  been  proved  over  and  over  again ;  and  <Hie  bii 
only  to  refer  to  the  costumes  of  ancient  Rome  and  ancient  Greece  to  find  exaiuidM 
of  a  dress  that  oflbnded  no  law  of  health  and  no  canon  of  beauty. 

'the  other  extreme  is,  however,  still  more  to  be  deprecated — the  extreme  d 
judging  dress  from  no  other  than  an  sesthetic  point  of  view,  and  of  regwfiBf 
it  solely  upon  its  possibilities  for  ornamentation  and  display.  This  view  of  thinpii 
the  more  dangerous  in  tJtat  it  is  the  more  popular,  and  the  less  condocrre  to 
man's  general  well-Wing. 

Probably,  the  truth  lies  in  the  mean  between  the  twa  I  would  saf  tht 
dress  may  be  made  the  means  for  adornment  in  a  multitude  of  ways,  ami  ^ 
no  niggardly  <fxtent,  so  long  as  that  adornment  does  not  offend  against  tie  two 
great  priimiry  objects  of  clothing.  It  is  not  every  one  who  would  wiali  their 
daily  costume  to  Ije  of  Puritanical  plainness ;  but  if,  ou  the  other  hand,  tiKT 
wish  to  make  it  a  means  for  display,  let  that  display  be  kept  within  tiie  ss^ 
bounds  of  the  laws  of  health.  Such  a  demand  is,  I  think,  neither  pedantic  vx 
unreasonalile,  and  its  practical  realisation  would  tax  but  lightly  the  ingenuity  vA 
resources  of  those  who  profess  to  clothe  the  outer  man. 

The  Materials  used  in  Dress. 

For  the  following  brief  account  of  the  commoner  materials  used  for  cloUiii^  I 
am  indebted  to  "  Ure's  Dictionary  of  Arts  and  Manufactures." 

Woo!. — The  fleece  of  the  sheep.  The  quality  of  the  wool  is  improved  by  the  domestic  cnhm 
of  the  animtil,  and  it  also  depends  upon  the  port  of  t)ic  ohcep  from  whence  it  ia  tako.  1^ 
Anf^ra,  or  Angola,  wool  is  about  the  Itost  variety,  and  almoat  equally  well  rogarded  an  t^ 
floGcoa  of  the  Alcrino  breed  and  the  breed  of  .Sitxony.  Tho  length  of  the  w<x>l  fibre  is  froBtb" 
to  eiffht  inches,  ita  width  about  i^th  of  an  inch.  The  surface  is  seen  under  the  microaw^ *•  ^ 
imbricjitcil,  na  with  scales.  The  finer  and  8hort>-r  wools  aro  iiseil  for  fine  cloth,  the  longv  l* 
coar«or  kinds  for  "  worsted  pieces,"  "poplins,"  Ac. 

FlitHnel. — A  pliiin  woollen  stnAt  of  ii  rather  open  and  slight  fiibric. 

CaMhmerr.  — A  material  nuidu  from  tho  down  of  wool  found  about  the  roots  of  the  hEir  of  theW* 
Koat-  Imitation  Cashmere  is  made  in  JRngland  and  Franco. and  is  composed  of  VEiioiuiDixsdiBattBi'^ 

AVrwywicrc. — A  fine  fabric,  woven  plain  from  the  finest  wools, 

lAnnnj  /ron/irrj/.— A  mixture  of  flax  and  wool  woven  into  coarse  cloth. 

.///wcif. -Thi'  rteere  of  a  penus  of  animals  inhabiting  South  America,  and  inclafiu?  ** 
lltiinn^,  (il|vu<as,  vtfunas,  &c.  The  fleece  is  longer  than  that  of  the  sheep,  arengiii;  bx  iM^ 
It  is  ituft  and  ulrong,  and  is  commonly  made  up  with  cotton  or  silk. 
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Vokair, — Hm  hair  of  a  goat  inhabiting  tho  mountains  in  the  nciaity  of  Angont.    It  t«  used  in 

oonMntction  of  many  matoriaU — i.g.,  plash,  braid,  a  form  of  Utrecht  velvet,  &c.     It  is  alao 

u  into  a  light  cloth  that  is  to  a  certain  extent  waterproof. 

Siik. — ^The  thread  spnn  by  the  silkworm.    Each  Qlament  measores  about  ^ih  of  an  inch  in 

th.    It  forms  the  strongest  and  most  tenacious  of  textile  fabrics.    A  thread  of  it  is  three 

s  strODger  than  a  like  thread  of  flax,  and  twice  as  strong  as  a  like  thread  of  hemp. 

Utim. — ^A  silk  staff,  so  woven  and  prepared  as  to  present  a  smooth  and  polished  sarface. 

'^^ttt. — A  nlk  fabric.    The  "pile"  is  due  to  Uie  insertion  of  short  pieces  of  silk  thread 

lied  under  the  waft,  or   (soas,  threads.      These   stand  upright   eo   thickly  as  to  entirely 

eal  the  interiacinga  of  the  warp. 

Yaft. — A  Bologneee  invention.    It  is  made  of  raw  silk,  gummed  and  twisted  at  the  mill 

nn  a  gaoze-like  fabric. 

li^Wy. — ^A  light  silk  fabric  with  a  considerable  gloss. 

fotrv  mmd  Snemde. — Ornamented  silk  fabrics. 

AmA.— A   kind  of  velvet,   made  of  slk,  or  of  cotton,  or  of  nlk  and  cotton.    Bometimas 

I  of  goat's  or  camel's  hair,  or  of  wool. 

WtoK. — ^A  filamentous  down  which  invests  the  seeds  of  the  gossypimn  planL  The  threads  are 

n>like  and  twisted,  and  measure  from  jjgth  to  gjoth  of  an  inch  in  width. 

'miieo. — Cotton  cloth.    Is  extensively  printed. 

WfMM. — ^A  common  twilled  cotton  cloth  of  a  stout  fabric,  which  receives  no  ornament  in  the 

,  but  is  most  frequently  dyed  after  being  woven. 

Imn. — A  twilled  cotton,  osaally  striped.     Is  sometimes  made  of  silk. 

VhCwm. — A  cotton  fabric,  so  woven  as  to  imitate  velvet. 

fwtlim. — A  fine  cotton  &bric. 

1». — Hie  fibres  of  the  flax  plant,  Linum  utitatiuimum. 

'mtm. — A  cloth  manafactured  from  flax. 

hmirie. — A  very  fine  and  thin  linen  fiibric,  first  made  at  Combray.    It  is  imitated  in  cotton. 

Lmm. — A  very  fine  linen  material. 

fwte,~-Tb.e  fibrea  of    two  plants,  the    Corchoriu   olitoriui  and  Carchoriti   captulgrit.      It    is 

L  ia  the  manufacture  of  certain  coarse  fabrics,  and  in  the  production  of  certain  imitation 

k 

The  Gohpaeatite  Value  op  Dress  Materials  as  Articles 
OS'  C'LOTHiira. 

The  qaalities  that  m&j  be  considered  under  this  head  are  very  numerous,  and 
xtl  to  many  and  varied  interesta  I  propose  to  deal,  however,  only  with  such 
■parties  of  clothing  materials  as  concern,  directly  or  indirectly,  the  matter  of 
iWl  This  limitation,  although  it  considerably  narrows  the  subject,  by  no  means 
kei  it  of  insignificant  extent.  It  excludes  numerous  details  that  would  probably 
"Oent  to  many  the  most  interesting  features  in  connection  with  dress — such 
fiv  example,  the  comparative  costliness  of  materials  used  in  clothing,  their 
'Htic  properties,  tbeir  adaptability  for  decoration,  their  suitableness  for  certain 
iiTidoals  and  for  certain  circumstances,  et  hoc  genua  omne. 

Iq  the  following  paragraphs  the  properties  of  certain  dress  materials  will 
iliacassed  under  these  heads — I.  Warmth;  2.  Hygroscopic  Properties,  or  the 
'pwty  <rf  Absorbing  Moisture ;  3.  Porosity ;  4.  Impermeability  to  "Water ;  6. 
^inability ;  6.  Power  of  Absorbing  Odours ;  7.  Electrical  Qualities ;  and 
t^tsin  Poisonous  Dyes. 

I.  The  **  Warmth "   of  Clothinff.~It   is    a  matter  of   the  very  commonest 
SO 
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obenratioii  that  certain  garments  are  "  warm,"  while  others  are  deecribed  as  bem; 
^  cooL^  It  is  perhaps  needless  to  say  that  articles  of  clotMng  possesa  udtlier 
irannth  nor  coldness  in  themselves.  What  is  meant  by  a  warm  garment  is  one  tiut 
is  capable  of  retaining  the  natural  heat  of  the  body,  while  the  cool  garmait, 
so  called,  allows  that  heat  to  escape,  and  brings  the  stirface  of  the  body  mott 
immediately  under  the  influence  of  the  cooler  atmosphere  that  sarronnds  it 

To  properly  understand  this  matter  of  the  warmth  of  clothing  it  is  needful 
to  take  some  note  of  the  facts  and  circumstances  of  animal  heat. 

By  animal  Iteat  is  meant  the  natural  heat  that  is  developed  within  the  IwJies 
of  !man  and  animals.  This  heat  depends  upon  many  complicated  conditiim 
In  great  part  it  is  the  product  of  certain  chemical  processes  that  are  perpetnallf 
active  in  the  body,  and  that  themselves  are  due  to  the  continuous  diBiate^ratuHi  uul 
building  up  of  the  animal  organism.  There  are  certain  articles  of  food  tiiat  fi^ 
especially  as  "  heat  producers,"  having  indeed  that  sole  function.  There  are  certain 
tissues  of  the  body  itself  that  are  "  heat  produceiB,"  and  among  them  mi;  ^ 
mentioned  the  muscles,  the  liver,  and  the  brain ;  for  activity  in  these  various  orguu 
adds  an  increment  of  heat  to  the  general  temperature. 

The  average  temperature  of  the  external  surface  of  the  body  is  98-6°  Fahr.  !DiB 
temperature  is  subjected  to  certain  but  slight  variations.     Thus,  the  average  ten- 
perature  of   the  female  is  stated  to  be  very  slightly  higher  than  the  male.   Hw 
temperatiire  of  infancy  and  old  age  is  somewhat  h^her  than  that  of  adult  life, 
although  the  powers  of  resisting  cold  at  the  two  extremes  of  life  are  toaAii&S 
less.     The  period  of  the  day  has  some  influence  upon  the  wannth  of  the  body,  the 
minimum  temperature  being  reached  at  night  or  in  the  early  morning  the  maximiDii 
late  in  tiie  afternoon.     These  difierences,  however,  do  not  extend  beyond  1'  to  Ij* 
Fahr.     Active  exercise  raises  the  temperature,  but  not  more  than  I'  or  at  the  molt 
2'  Fahr.     The  sensation  of  heat  after  exercise  may  be  great,  but   it  is  only  • 
sensation.     The  heat  of  the  body  is  the  same  in  temperate  and  tropical  climate** 
although  the  eeriaatuma  of  warmth  experienced  under  the  one  climate  may  be  mo** 
marked  than  those  felt  under  the  other.     In  like  manner,  the  animal  tempeiatoR  >^ 
summer  is  never  more  tlj^  from  |°  to  ^°  Fahr.  above  that  in  the  winter. 

The  animal  temperature  must  be  regulated  ;  for  the  body  would  become  mtdiil^ 
heated  if  means  were  not  aflbrded  for  a  constant  loss  of  a  certain  amount  of  aniiD^ 
wannth.  When  the  body  heat  has  eSected  its  purpose  it  is  necessaiy  that  it  shoal'' 
be  removed,  and  this  is  effected  mainly  through  the  action  of  the  skin.  It  is  e^jedAl^X 
important  to  note  in  connection  wit^  the  subject  of  clothes  that  at  least  '^ 
per  cent,  of  the  whole  amount  of  animal  heat  lost  is  lost  through  the  int^men^ 
It  is  lost  in  three  waya  Heat  is  (xmducUd  away  from  the  surface  of  the  body  ;  *' 
radiates  also  &om  that  surface,  and,  in  the  third  place,  a  great  deal  of  heat  is  loit  l'- 
the  ermporation  of  moisture  from  the  same  part. 

The  moisture  is  commonly  known  as  perspiration,  and  it  is  important  to  bear  ^ 
mind  that  the  body  at  all  times,  and  under  all  ordinary  circumstance*,  is  p^' 
Kjiiring.  When  the  weather  is  hot,  the  skin  perspires  more  readily,  additios'^ 
material  for  evaporation  is  provided,  and  the  body  becomes  more  rapidly  cool  * 
winter,  however,  the  skin  perspires  but  little,  evaporation  is  inactive,  and  the  1<^ 
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heat  from  the  sor&ce  of  the  body  is  tliuR  reduced  to  a  miniinnm.  After  exercise, 
e  body  sweats,  and  the  necessary  cooling  of  the  heated  surface  is  eficctccl  1>y  the 
aporation  of  that  moisttire.  It  will  be  understood  that  the  evaporation  from  the 
in,  if  very  rapid,  may  lead  to  too  sudden  cooling  of  the  lx>dy.  This  would  be 
astmted  by  a  man  who,  when  j>erBpiring   after  exercise,  stands   ui  a  cuireiit 

cool  air.  The  process  is  then  conducted  with  great  rapidity,  and  the  individual 
etches  a  cold."  Lastly,  it  may  be  noted  that  evaporation  is  mucli  influenced 
'  Uie  amount  of  moisture  in  the  air,  and  that  the  drier  the  air  the  more  mpid 
e  process. 

It  is  now  necessary  to  consider  how  clothes  contribute  to  the  warmth  of  the 
dy,  and  what  is  meant  by  the  "  warmth  "  of  clothing. 

In  the  first  place  these  materials  that  are  bad  conductors  of  heat  will  the  best 
sintain  the  body  at  an  equable  temperature.  In  cold  weather  their  nou-couducting 
operties  do  not  permit  the  natural  heat  of  the  lx>dy  to  cscajie  in  any  but  the 
rdiest  manner,  and,  on  the  other  hand,  in  a  very  hot  atmosphere  they  an-  .^low  to 
mduct  to  the  skin  the  heat  that  is  without. 

Taking  tJie  ordinary  materials  used  in  dress,  it  will  be  found  that  as  had  con- 
octon  of  heat  woollen  textures  rank  first,  and  with  them  furs  and  down.  Then 
mw  alk  and  cotton,  while  lastly,  as  the  best  conductor,  comes  flax,  the  miiterial 
I  vMcfa  tinen  is  made.  Thus,  then,  the  greatest  amount  of  "  warmth  "  will  bo 
lenTed  from  furs  and  woollen  goods,  and  the  least  amount  &om  linen — facts  that 
m  matters  of  every-day  experience. 

Hany  experiments  have  been  made  from  time  to  time  to  estimate  the  comparative 
candocting  powers  of  these  various  materials,  and  not  among  the  least  interesting  of 
*J««B  observations  are  those  recorded  by  Count  Rumfonl  in  tlie  *'  Philosophical 
^^uiaactions  "  as  long  ago  as  1792.  As  a  result  of  these  and  of  other  rcseardies  it 
■■y  be  laid  that  if  tie  conducting  power  of  linen  be  represented  by  100,  then  the 
(oodoctiiig  power  of  wool  would  be  from  50  to  70.  Tlius,  s^ieaking  soh-ly  of  this 
■■tter  rf  conduction,  wool  has  twice  the  "  warmth,"  as  an  article  of  clothing,  that 
™Q  possessea  Between  calico  and  linen  there  is  not  so  great  a  difference,  and 
^  difference  such  as  it  is,  is  expressed  by  the  following  experiment  Obscrva- 
"tts  Tere  made  as  to  the  comparative  time  of  cooling  of  certain  materials  that  had 
*>^  heated  to  a  given  heat.  It  was  found  that  while  the  time  of  cooling  of  linen 
^represented  by  10^  minutes,  that  of  calico  was  11^  minuteK.* 

^ese  remarks  so  far  refer  only  to  the  material  of  di-ess,  and  it  is  now  necessary 
*  ftawider  the  infiuenee  of  colour  upon  Uu;  "  uwrmfA"  vf  clothing — a  subject  of 
"""uideiable  interest 

Colour  makes  very  little  diflbrence  with  regard  to  heat  radiated  from  the  body. 

"»  colour  of  underclothing,  considered  solely  from  the  stand-point  of  warmth,  is  a 
'"''**W  practically  of  no  moment.  It  mokes  little  or  no  difference  if  the  garment 
"•'i  next  to  the  skin  is  red  or  blue  or  black,  so  long  as  it  is  of  a  material  that 
*yi,  as  a  bad  heat  conductor,  maintain  for  the  body  a  jiroper  temperature.     With 

''iM,  however,  to  heat  that  acts  u^wn  the  botly  from    without,  colom*    involves 

T       Stgde  mat  les  Tdtemeata  chez  lliommo  ct  cliez  la  fcmmo  dam  leun  rapporti  avec  riiygi^nc." 
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a  considerable  difference.  As  the  chief  example  of  this  kind  of  heat,  Uu»  heit  from 
the  sun  may  be  taken.  Experiments  made  upon  this  point  shov  that  the  aune 
material  will  absorb  veiy  different  amounts  of  heat  when  dyed  with  different  coifflm, 
The  greatest  amount  of  heat  is  absorbed  by  black,  and  the  leaat  amount  by  vhita 

The  influence  of  colour  upon  the  absorption  of  heat  is  shown  by  the  fidlowing 
table*,  which  records  the  amount  of  heat  absorbed  in  a  given  time  by  "ahirtii^" 
of  the  same  quality  dyed  with  the  various  colours  mentioned. 


lOO" 

Fahr 

102° 

II 

IW" 

„ 

165* 

„ 

les* 

n 

IBS' 

II 

198«» 

II 

208° 

II 

When  white  received 

Pale  etraw  received 
Dark  yellow 
Light  green 
Turkey  red 
Dark  green 
Light  blue 
Black 


Dark  blue,  it  may  be  added,  absorbs  almost  as  much  as  black. 

An  interesting  demonstration  of  the  different  powers  of  absorbing  heat  poaeM^ 
by  deeply  coloured  materials  on  the  one  hand,  and  those   that  are   simply  idiite 
on  the  other,  is  afforded  by  the  following  experiment      Put  a  fragment  d  th* 
common  willow-pattern  plate  into  a  bright  fire,  and  allow  it  to  become  hetted  to 
redness.     Then  remove  it  with  tongs,  and  hold  it  np  in  a  dark  room,  iHteo  the 
pattern  will  glow  white  upon  a  dark  ground.     This  simply  demonstrates  tint  ^0 
dark  colour  of  the  pattern  first  absorbs  and  then  gives  off  more  heat  thu  tb* 
white  ground.     A  more  direct  and  personal  illustration  of  these  &cts,  howerer,  i* 
afforded   by   common   experience.      The   laws   of    the  influence    of   colour  lipoid 
heat  underlie  the  selection  of  white  and  brightly  coloured  materials  for  wanjeifi 
wear,  and  the  use  of  the  more  sombre  tints  for  the  cold  days  of  wiixter.    Ib^ 
brilliant  colours  of  the  tropics,  and  tlie  less  vivid  tints  that  pervade  the  ooal^ 
zones,  bear  without  doubt  upon  this  same  interaction  between  colour  and  ben^ 
Many  other  facts  illustrate  the  same  relationship.     By  a  very  accurate  experieD^' 
the  sailor  wears  a  white  jacket  in  the  summer,  and  a  deep  blue  coloured  m^aial  i^ 
the  winter.     Cricket  is  an  out-door  game  played  ia  the  summer,  and  it  is  oot    ' 
little  significant  that  ancient  custom  has  established  that  white  shall  be  the  eolonr  <^ 
cricketing  apparel ;  while  football,  a  winter  game,  presents  us  with  individuals  cl*^ 
in  a  multitude  of  colours,  of  which  the  majority  tend  towards  the  deeper  shade* 

Another  point  to  be  considered  in  connection  with  the  warmtih  of  clothing  is  »*■ 
influence  upon  the  evaporation  from  the  skin. 

It  has  been  already  stated  that  the  body  is  cooled — among  other  ways — hj  tt** 
constant  evaporation  of  moisture  from  its  surface.  It  is  obvious,  therefore,  tb* 
any  material  used  for  dress  that  interferes  with  this  evaporation  must  be  ooaisider** 
as  possessing  qualities  of  warmth.  This  matter  of  the  relation  of  cloUiing  to  t** 
evaporation  of  body-moisture  will  be  dealt  with  in  greater  detail  subseqnoitly.      * 


*  "ATreatiw  on  Hygiene  and  Public  Health,"  by  N.  Buck,  London,  1879.     See  abo  " bflo^*' 
del*  oouleur  •urlecabriqne"("Ann»Ie«dT>y(ti4ne,"  leri^rie,  t.  xiL,  p.  M). 
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inSL  be  mffident  in  the  present  place  to  say  that  this  relation  depends  mainly  upon 
Uie  power  of  the  material  for  absorbing  moisture  on  the  one  hand,  and  the 
impermeability  of  the  fabric  on  tiie  other. 

Certain  materials  used  for  dress  absorb  the  moisture  from  the  skin  with 
rapidi^,  and  passing  this  moisttire  on,  as  it  were,  allow  it  to  evaporate  from  the 
surface.  Such  &brics  would  tend  to  expedite  the  natural  cooling  of  the  body,  and 
would  be  termed  "  cool "  materiala  Impermeable  febrics,  on  the  other  hand,  will 
not  allow  of  the  esct^  of  the  perspiration.  They  keep  the  air  that  is  in  immediate 
ccmtact  widi  the  skin  saturated  with  moisture.  Evaporation  becomes  more  and 
moK)  difScnlt ;  and  if  a  garment  impermeable  to  moisture  is  long  worn  it  will  cause 
a  profuse  sweating  of  the  skin.  It  is  for  these  reasons  that  macintosh  garments  are 
ccmsidered  hot,  and  it  is  well  known  that  even  moderate  exercise  in  a  waterpi-oof 
coat  or  cloak  is  apt  to  induce  a  free  perspiration.  The  warmth,  so  called,  of  a 
macintoflh  does  not  depend — as  does  the  warmth  of  the  fabrics  above  discussed — 
upon  its  power  of  conducting  heat,  but  mainly  upon  the  effect  it  has  upon  the 
action  of  the  skin.  Macintosh  is,  indeed,  a  fair  conductor  of  heat,  and  would  be  a 
cool  material  for  dress  if  only  it  were  permeable  enough  to  allow  of  the  escape  of 
moisture.  It  is  perhaps  needless  to  say  that  the  bodily  heat  encoiiraged  and 
developed  by  macintosh  and  like  impermeable  materials  is  not  a  healthy  form  of 
heat,  inasmuch  as  it  depends  in  the  main  uixm  an  interference  with  one  of  the 
oataral  and  most  important  functions  of  the  organism. 

One  more  point  remains  to  be  considered  in  connection  with  this  subject  of  the 
conparative  warmth  of  dre8&  It  refers  to  the  property  certain  fabrics  possess  of 
wniaiing  or  Ktimul<xt\ng  the  akin.  If  the  skin  be  irritated,  as  by  friction  against  a 
nogb  surface,  the  bloodvessels  are  encouraged  to  dilate,  an  additional  amount  ot 
Uood  is  thus  brought  to  the  part,  and  a  sensation  of  increased  warmth  is 
experienced.  With  certain  reservations  it  may  be  said  that,  other  things  being 
«pal,  a  material  with  a  rough  surface  will  feel  warmer  than  the  same  material 
™li  a  smooth  surface.  It  will  be  a  matter,  I  presume,  of  general  experience,  that 
a  niiigh  woollen  vest  worn  next  to  the  skin  will  produce  a  greater  sense  of  warmth 
WwiU  a  vest  of  like  material  but  of  smooth  texture.  The  rough  woollen  material 
pn«oita,  projecting  from  its  surface,  millions  of  little  irregular  hairs  and  fibres  that 
from  as  many  points  gently  irritate  the  skin,  and  produce  the  effect  that  has  just 
Men  mentioned.  The  degree  of  this  irritation  will  depend  upon  many  circum- 
•tances.  In  the  first  place,  upon  the  susceptibility  of  the  indi\-idual  and  tlie 
■ouitiTenesB  of  his  skin.  There  are  some  iiersons  who  cannot  wear  flannel  or 
Woollen  materials  as  underclothing,  because  they  produce  ujion  an  unduly  sensitive 
mt^nment  so  much  irritation  and  such  a  disagreeable  sense  of  warmth  that  their 
"*  eaonot  be  persevered  with.  There  are  others  who  are  conscious  of  but  little 
'''fftttnce  between  a  rough  under-gamit-nt  and  a  smooth,  and  to  such  the  additional 
*ttnith  afforded  by  the  skin  stimulation  is  inconsiderable  or  not  to  be  appre- 
cUteA 

In  the  second  place,  it  must  be  remembered  tliat  the  body  tends  to  accommodate 
'**«  to  a  variety  of  circumstances.  The  i-ough  garment  may  irritate  the  skin  ut 
^%  bat  after  a  while  the  integument  becomes  accustomed  to  the  stimulation,  and 


fw 
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in  time  closes  to  respond  to  it  Tlie  rough  raatc-rtAl  has  then  booome  u  UtUe  of  i 
irritftnt  a»  is  i\w  smooth,  and  uny  additioii;U  waronth  that  that  irritant  onoeinntWi 
is  no  longer  felt. 

Tlie  cDnipaiulivti  warmth  of  ti^ht  or  loose  filrtlng  garmeuts,  and  oUux  pobu 
inddmit  to  the  subjcet,  will  be  duatt  vitli  in  u  eulwequeut  poragn^h. 

2.  Tluf  litjtjTMcopk  I'rojiei-lici  of  C/olhing  Materials. — By  hygroseopjr  if  bimiI 
the  i>mperty  of  oei-tain  Kii)>3tjmc(%  for  ikbtujrbing  inoiriture.  The  nuUeriab  tint  m 
used  in  drcso  absorb  uoiatnre  in  very  dlHere&t  degrees,  and  they  are  t^am  eud  to 
poe6'>ss  diiH-^rc-at  Lygroeoopic  qualities. 

Tim  propctiy  is  of  mudi  iut {Mortal ice  in  the  hygicnu  of  clotluug.  Th»  adraiitvgii 
of  niatcrial.<>  that  absorb  moisture  roadDy  aro  these: — Whoa  on  indi%idiml  jwnipin* 
freuly,  the  garment  promptly  takes  up  the  vratery  matter  and  diflbses  it  tlinm^ 
its  mftihcs.  The  water  ao  absorbed  by  the  garment  undci^ocs,  of  coune,  ev^icndan, 
but  the  cooling  effect  of  that  eva[)oration  is  removed  fioin  the  ^kin,  where  it  ni^t 
|>i-ove  linrmful,  to  tlie  dress  material,  whoro  it  t*  comparatively  harmless.  How- 
ovor,  the  moiature  being  thus  removed  upon,  the  surface  of  the  body,  loss  is  left  is 
oontact  wiiii  tho  skin,  and  therefore  the  eficot^  of  eva]>oration  upon  that  part  tfv 
greatly  lesHened.  A  material  that  has  feeble  hygroscopic  properties,  when  w{o 
nejct  to  a  perspiring  skin,  simply  gt't«  wetted.  It  does  not  n^tmovo  the  moistan 
from  contact  with  ilie  skin  by  taking  it  into  its  substance,  bnt  Allows  it  to 
Qpoti  ita  Kurface,  and  proves  a  source  for  further  cooling  of  the  body.  In  nodog  i 
ovil  I'ffects  of  danip  clothe  it  must  be  rememljered  that  water  is  a  better  oondi 
'of  hfut  lliitii  air,  and  that^  other  coutiidemtiona  apaii,  a  wet  material  renuira 
vital  worrotJi  much  more  quickly  than  does  a  dry  fabric,  the  meshes  of  whkli  w 
occupied  simply  with  air. 

The  luljuwijig  table*  will  sliow  tho  comparative  value  of  certain  dms nailcrali 
with  roforencft  to  the  hygroscopic  property.  I<Iacb  8ubst.ince  experimcaitttd  upo* 
woa  tltHt  weighed  after  it  had  been  dried  in  a  hot  chauilicr  for  twenty-four 
For  purposes  of  foibeequent  comporiaon,  it  was  arranged  that  each  sabstimue 
htnrtat  tbi'  .<»:uiic  weight  (column  No.  1).  Tlie  muteriaU  marie  use  of  V«re 
weighed'  agnin  afl^-r  they  hnd  been  exposed  for  forty-eisht  hours  in  a  odd,  M 
h.Tbited  room  (resiilta  given  tmdar  column  Nn.  2) ;  and,  lastly,  they  were  a^Kb 
weighed  after  an  ojcposura  of  scrcuty-two  hours  in  a  damp  cellar  (reeolts  gins 
under  coliimu  No.  3). 

No.  I. 

WiiigM. 

Sheoi»'«  w«>l        •        •  1*'^*' 

Tor      .  .         .  l,00O 

Kitkr-down .        .  1,000 

Silt      ....  1,000 

LifiMi ....  1,000 

Cotton         .  l.OOO 


No.t. 

No.  S. 

ITslcU. 

Weiflit. 

1.0M 

1.163 

1,07a 

I.12S 

1,M7 

1,112 

1,0&7 

1,107 

I,04C 

1,103 

1.043 

l,08t 

Fettenkofer,  adopting  a  difiercnl  mode  of  investigation,  estimated  that  liir 
Quuumiun  hygroscopic  properties  of  wool  (flannel)  were  represented  by  174,  inJ 


*  Sm  "BriLiab  ud  Foreign  M«(L  Chir.  B«ninr,"Tol.  ii.,  1820,  p.  STL 
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im  bjr  111 ;  while  vith  linen  the  maximam  was  represented  by  75,  the 

)y41. 

b  will  be  seen  that  the   greatest  powers  of  absorbing  moisture  are 

•J  wool,  far,  and  down,  while  the  least  amount  of  moisture  is  taken  np 

Xiinen  is  a  little  more  hygroscopic  than  cotton,  and  silk  is  a  good  deal 
it  in  that  direction.  It  cannot  fail  to  be  observed  that  this  order  very 
tmbles  that  given  when  dealing  with  the  warmth  of  clothing  materiaJa 
with  reference  to  their  powers  of  conducting  heat. 

ictical  outcome  of  these  facta  teaches  us  that  an  individual  who  is  perspiring 
ach  lees  likely  to  catch  cold  when  clad  in  flannel  than  when  clad  in  linen. 
ally  applies  to  those  who,  while  indulging  in  violent  exercise,  are  exposed 
of  temperature  or  currents  of  air. 

L  is  the  material  very  generally  assumed  by  those  who  take  vigorous 
I  Uie  open  air ;  it  is  the  material,  as  a  rule,  adopted  by  the  miner,  who 
cold  or  fluctaating  temperature,  and  whose  body  is  apt  to  penpire  freely 
at  atmosphere  ;  and  it  is,  indeed,  a  popular — perhaps  the  most  popular — 
tnderclothing  made  use  of  by  the  labourer  in  the  fields,  as  well  aa  by  the 
the  heated  factory. 

is  another  matter  in  connection  with  this  question  of  the  hygrosoople 
of  drees  fabrics  that  must  be  mentioned,  because  it  shows  that  the  posses- 
9  property  is  not  an  unmixed  advantage.  Hie  disadvantage,  I  most  oon- 
j  trifling,  and  its  insignificance  is  the  more  marked  when  compared  with 
Is  that  attend  a  hygroscopic  material  for  these  purposea  When  a  sub- 
urbs moisture,  it  of  necessity  increases  in  vxighi.  Tliat  this  increase  in 
not  slight  is  shown  by  the  above  table,  where  it  will  be  seen  that  the 
b  woollen  material  may  be  increased  from  1,000  units  to  1,163  by  simply 
'.  for  some  time  in  a  damp  cellar.  It  is  desirable,  for  many  reasons,  that 
clothing  should  be  as  light  as  possible,  and  it  n-ill  be  noted  that  the 
of  good  hygroscopic  qualities  somewhat  interferes  with  this  end.  If  an 
wearing  woollen  clothing  of  any  kind  (which  we  will  assume  is  quite 
to  occupy  for  some  time  a  tiamp  room,  the  air  of  which  was  charged  with 
le  would  leave  Uiat  room  with  more  than  10  per  cent  added  to  the  weight 

woollen  garments  he  might  be  wearing.  It  is  a  matter  deserving 
Itfaough  not  one  of  great  moment.  When  clothes,  however,  become 
«f,  the  increase  in  weight  that  woollen  materials  undergo  is  really 
te,  and  may  even  cause  some  inconvenience.  Those  who  are  interested 
atter  should  weigh  a  thick  "  Ulster "  overcoat  when  quite  dry,  and 
1  quite  wet,  and  the  difference  in  weight  will  be  found  to  be  no  trifling 
^ese  facts  point  to  the  imsuitableness  of  woollen  fabrics  when  protection 
ual  wet  and  rain  is  required.  Woollen  garments  afibrd  excellent  protec- 
i,  cold  and  against  changes  of  climate,  but  they  are  not  suitable  for  those 
or  which  "  waterproofs  "  are  usually  worn.  A  long  walk  in  the  rain, 
aacintosh,  will  be  attended  with  disadvantages,  but  these  disadvantages 
^hed  by  the  discomfort  of  a  wet  journey  in  a  thick  "  Ulster." 
Mify. — By  the  porosity  of  clothing  is  understood  the  ease  with  which  air 
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is  driven  through  the  tnAteriat  experimented  upon.  This  point  has  a  procticA]  bM^ 
iiig  upan  i\tii  "  ventilntiiig  "  properCicK  pohmgmkmI  by  certain  dreiw  fahricfi,  aiul  tltnr 
power  oC  resisting  the  penetration  of  wind.  The  folloH-ing  table*  shows  oom|ui- 
tivdy  the  amount  of  air  drivoa  through  certain  uiateriaia  during  a  giren  tiine  isA 
Under  a  giren  pressure: — 

Through  FUnoel         .... 

„        LamlMkin 

„        IJonea 

•  „       WMhleathcr 

Silk  Fabric 

„        Olore  Le&lher 

This  result  corresponds  with  Pettenkofer's  stAtemeiit  that  flannel  is  more  per 
me«ble  to  air  than  liufD,  in  the  proportion  of  100  to  50.  Tlius  it  will  beotMmd 
thai  the  wannest  clothing  (Aannel)  may  be  tiie  most  poroua 

4.  ImpermeabUily  to  Water. — Some  of  the  points  that  may  justly  cone  mAer 
this  heading  have  been  already  considered  when  dealing  witli  the  hygroMiflif 
prupertiiM  of  clothing'.  I  propose,  however,  to  consider  the  impenueabilitf  "f 
certain  dress  materials  iu  the  light  of  their  capacity  to  act  as  waterproofs. 

A  textile  fabric  of  almodt  any  kind  may  be  rendered  waterproof  by  ou  nr 
other  of  the  following  substances  : — 

a.  linacwl  oil,  to  which  a  drying  quality  has  been  communicat«d  by  famlingvii^ 
litharge  or  sugar  of  load. 

b.  The  same  oil  holtling  in  ftolution  a  littie  caoutchouc. 

c.  A  vamiuli  made  by  diusolvinji  caoutchouc  tu  roctitied  potrolcum  or  ot^ilrtlw- 
applied  between  two  surfaces  of  cloth  (Madntosh'n  patent). 

d.  A  solution  of  caoutchouc  applied  to  one  side  only  of  a  single  textarft  bfatit 

e.  A  solution  of  soap  worked  into  cloth,  and  decomposed  in  it  by  the  actio  c' 
a  solution  of  alum,  whence  results  a  mixture  of  aoid,  fats,  and  alumina,  wludi 
insinuates  itaelf  among  all  the  woolly  filaments,  fills  their  interscioei^  and  pnwaB 
the  paasage  of  water. 

/.  A  solution  of  glue  or  isinglass,  introduced  into  a  stuflf,  and  Uien  acted  npB 
by  a  clear  iufusioii  of  galls,  wheitjby  the  fibres  get  impregnate)!  with  an  ii 
iuipenneablc,  pulverulent  teathm*.t 

To  these  may  perhaps  be  added  the  ancient  and  Fimple  wntw-proof 
applying  hot  pitch  or  tar  to  tho  surface  of  some  strong  and  opcn-mcshed 
Those  proceases  areof  dtSereut  values  for  rendering  materialti  impermeable  to  wittt 
The  two  first-mentioned  arc  but  little  utsed  now  fur  rL-udeiing  wat<-rproof  ulkls  ^ 
ap^MLrel,  although  they  are  still  used  for  other  purposes.  Of  Uie  oUier  toetliO(li.R 
can  only  be  said  that  the  most  perfect  waterjiroof  is  that  roann&ctored  with  in^ 
rubber,  or  caoutchouc.  The  material  so  prepared  is  iis  impenneable  to  water  tf 
to  moltture  sa  is  a  piece  of  pcn^x-lain.  It  has  the  advantage,  monovcr,  of  hnH 
light  and  supple,  and  is  capable  of  being  adapted  to  a  mtdtitude  of  porposea     U  fi 


'  Pulcet'  "Manual  of  Pnutical  Hyt^ni-nv,"  rHii  »!-,  Lamlcm.  1^8,  p.  420. 
t  Ura'i  "IMclLODAtyat  JLrt  lUuiifkcturai  Mul  Mine*,"  Lumtkiii,  1860^  voL  iL 
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denied  to  bare  a  garment  Uiat  will  keep  out  wet  and  rain,  then  it  must 
hat  the  macintosh  leaves  nothing  to  be  desired. 

be  noticed  that  then;  are  two  principal  methods  of  making  a  6ibric  water- 
eans  of  caontchoua  By  one  method  the  india-mbber  solution  is  applied  to 
ly  of  a  single  fabric ;  by  the  other  it  is  applied  between  two  layers  of  the 
ed.     The  first  plan  is  represented  by  the  ordinary  "  macintosh,"  the  second 

commonly  known  as  "  macintosh  cloth,"  the  names  in  each  instance 
ed  from  that  of  the  well-known  firm  of  C.  Macintosh  and  Go.  Materials 
y  either  of  these  methods  are  equally  impervious  to  water,  but  the  first- 
thod  has  certain  decided  advantages  when  applied  to  wearing  apparel, 
intoeh  cloth"  can  imbibe  water  by  means  of    its  outer. layer  of   cloth. 

vet  its  weight  is  considerably  increased,  it  takes  some  time  to  dry,  and 
ttion  from  its  surface  produces  a  certain  unnecessary  degree  of  cold.  The 
lintosh,  on  the  other  hand,  can  imbibe  no  moisture,  the  heaviest  rain- 
not  add  to  its  weight,  and  it  requires  no  drying  after  wear.  Its  only 
^  perhaps,  is  in  the  matter  of  appearance. 

been  already  stated,  all  "  waterproofe  "  present  this  serious  evil — that  while 
nit  all  external  moisture,  they  do  not  permit  of  the  escape  of  the  natural 
om  the  surface  of  the  body.  Thus,  if  long  worn,  they  produce  a  sense  of 
warmth  and  a  feeling  of  oppression,  while,  by  interfering  with  the  process 
ion,  they  allow  a  large  quantity  of  perspiration  to  accumulate  on  the  skin. 
troof  usually  worn  by  ladies  does  allow  in  some  degree  of  the  escape  of 
om  the  body,  but  it  is  not  impermeable  to  rain  if  tested  in  a  severe 
%e  great  need  is  a  waterproof  garment  so  constructed  that  there  shall 
rtunity  for  the  escape  of  the  moisture  from  the  skin  while  its  efficacy  as 
jf  is  unimpaired.  It  will  be  necessary  to  return  to  this  subject  M-hen 
h  clothing  in  relation  to  times  and  seasons. 

d  cotton  fabrics  become  wet  through  sooner  than  do  woollen  materials  of 
ness,  owing  to  the  less  amount  of  moisture  that  the  former  are  capable 
ig.  They  are  soon  saturated,  and  their  protective  powers  against  min 
lently  very  limited.  Fur  acts,  up  to  a  certain  time,  as  a  good  protection 
emal  moisture.  Its  physical  properties  are  such  that  for  a  while  it  keeps 
spe  on  its  surfcice.  Soon,  however,  the  fibres  of  the  fur  become  matted 
le  water  runs  along  them  by  capillary  attraction,  and  it  becomes  saturated 
he  same  time  that  would  be  required  for  the  saturation  of  an  equn! 
'  wool 

immobility. — In  judging  the  comparative  values  of  certain  fabrics  as 
dress,  it  is  important  to  consider  the  inflammability  of  those  textures. 
tpecially  important  to  those  who  are  engaged  in  employments  that 
[Uent  contact  with  burning  matters  unavoidable,  or  that  involve  mon; 
sual  risks  of  conflagration.  Men  so  employed  can  usually  form  acme 
□ate  of  the  probabilities  of  their  clothes  being  set  on  fire,  and  conse- 
:e  precautions  in  accordance  with  those  prol>abiUtics.     The  well-knoM-n 

woollen  fabrics  to  smotdder,  rather  than  to  break  out  into  flame,  when 

renders  their  use  very  common  with  men  following  these  occupations. 
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The  redstaDce  that  stout  leather  offers  when  in  momentary  oontact  wi&  bnraiiig 
matters  is  also  well  known,  and  makes  the  use  of  leather  very  general  in  &ctoriei 
and  arsenals  where  fire  forms  an  essential  feature  in  the  works.  A  wooUen  ahirt 
and  woollen  cloth  trousers,  covered  as  far  as  possible  bj  a  good  leather  apnm,  {btm 
the  usual  attire  of  those  who  work  extensively  wiUi  fire,  and  it  must  be  confeaed 
that  a  better  costume  for  all  ordinary  purposes  is  not  to  be  desired. 

Accidents  from  fire,  however,  are  unfortunately  not  limited  to  iron*wo^ind 
forges,  and  it  is  needful  therefore  to  form  some  estimate  of  the  comparative  inflim- 
mability  of  the  conmion  materials  of  dresa  All  dress  fabrics  will  bum  when  eetn 
fire,  but  some  while  being  consumed  under  an  ordinary  heat  will  simply  smoulder, 
while  others  will  break  out  into  flame.  It  is,  of  course,  with  these  latter  that  tht 
great  danger  lies.  They  burst  into  flame,  and  consume  rapidly,  the  flames  nv 
reach  exposed  parts  of  the  body,  and  it  is  possible  that  an  individxial  clad  witlt  lod 
fabrics  may  be  burnt  to  death  in  the  space  of  some  few  minutes.  MiLtorial*  diit 
smoulder  are  obviously  much  less  dangerous.  They  consume  slowly,  and  aUov  tins 
for  means  to  be  taken  to  extinguish  the  flra  The  absence  of  flame,  moretmr, 
limits  the  burning  to  one  spot^  and  prevents  the  simultaneous  setting  ali^t  o£  <Ab 
portions  of  the  dress. 

The  following  experiments  serve  to  demonstrate  the  comparative  inflammaliS^ 
of  the  common  dress  &brics — wool,  silk,  cotton,  ajid  linen.  A  piece  of  each  of  that 
materials  in  a  woven  state  is  taken,  placed  upon  a  support  of  platinum  finl,  ud 
held  over  a  flame.  Under  these  conditions  the  wool  and  silk  will  become  dmnd 
without  bursting  out  into  flame,  while  the  cotton  and  linen  fabrics  will  bunt  inte 
flame  and  be  rapidly  consimied.  Then,  again,  thin  strips  of  theafi  substanoM  m 
taken  and  are  wound  round  a  copper  wire.  The  end  of  the  strip  of  material  ii 
ignited  at  a  flame,  as  a  taper  would  be  ignited.  As  a  result  it  will  be  seen  tint  tb 
cotton  and  linen  fabrics  will  burst  into  flame  and  will  bum  to  the  end,  the  flaw 
coiling  round  the  wire.  With  regard,  however,  to  the  silken  and  woollen  mattfiilit 
they  can  hardly  be  made  to  flame,  and  when  flame  forms  it  soon  goes  oat^  andimlM 
re-ignited  tlie  strips  will  not  bum  to  the  end.  From  these  and  like  e^>etiiseoto  it 
becomes  evident  that,  of  the  common  dress  materials,  cotton  is  the  most  inflammaUe; 
then  follows  linen,  which  bums  with  almost  equal  readiness ;  next  in  order,  but  ^ 
a  very  appreciable  distance,  comes  silk ;  and  last  of  all  wooL 

Wool,  then,  of  all  these  substances,  is  the  least  inflammable,  and  abonld  iSfA 
the  best  protection  against  accidents  from  fire.  It  is  well  to  observe,  also,  that  tt> 
density  with  which  any  given  fabric  is  woven  adds  to  its  power  of  resisting  tiie  nfid 
action  of  fire.  A  closely-woven  woollen  cloth  will  offer  a  better  reustanoe  to  fla»i 
than  will  an  open-meshed  fabric  made  of  a  like  materiaL  In  like  manner,  the  bmm 
loose  the  weaving  of  a  cotton  fabric,  the  more  complete  and  rapid  is  its  Buneodvta 
^e  action  of  flame.  It  thus  follows,  then,  that  of  all  common  dress  mttcriak 
muslin  is  the  most  iuflammabla  It  is  made  of  fine  cotton  thread,  and  la  of  the  noA 
open  possible  texture,  and  it  is  to  muslin  that  so  many  cases  of  severe  and  Uil 
burnings  must  be  ascribed.  The  inflammability  of  dress  materials  is  a  matter  tM 
more  closely  concerns  women  than  men.  In  the  flrst  place,  the  arrangement  of  the 
female  dress  is  such  that  it  is  much  more  liable  to  the  ordinary  aooidenta  £rom  fin 
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I  the  less  ample  costome  of  mea  ;  aod  in  the  Becond  place,  the  outer  garments 
yj  man.  are  usualJj  made  of  clotli  containing  more  or  less  vool,  while  women 
en  clad  in  dresses  cominsed^  in  whole  or  in  part,  of  the  more  inflammable 
.  An  ample  muslin  dress  heads  the  list  of  dangerous  articles  of  clothing, 
have  q>ecial  reference  to  this  matter  of  inflammability ;  and  when  the 
amis  of  such  a  dress  are  increased  by  a  lai^  crinoline  (as  was  the  fashion 
it  becomes  simply  an  **  infernal  machine,"  and  should  be  avoided  with  the  care 
hick  one  wotdd  avoid  a  bomb  of  dynamite.  During  the  period  of  time  that 
lies  were  foshionable,  the  number  of  deaths  from  burning  among  females  was 

terrible;  for  the  crinoline  not  only  involves  an  additional  amount  of  the 
nable  material,  but  it  also  aids  the  rapidity  with  which  it  bums  by  bringing 
«  completely  in  contact  with  the  air.  It  must  be  observed,  also,  that  all 
ngs^  especially  when  made  of  the  more  inflammable  ^ibrics,  add  to  the  risk 
garment  being  set  alight,  and  this  applies  more  particularly  to  such  trimmings 
ect  from  the  surface  of  the  dress,  and  so  add  to  the  points  that  may  come  in 
;  with  unguarded  flama  Among  the  poorer  classes  the  common  cotton  dress 
quent  source  of  serious  accident,  owing  to  the  readiness  with  which  it  takes 
od  this  end  is  very  often  brought  about  through  the  medium  of  a  cotton 
Among  the  less  wealthy  orders,  children  are,  perhaps,  more  frequently  the 
I  of  severe  bums  than  are  those  who  are  grown  up.  The  circumstance  is 
Gcnlt  to  understand  if  one  considera  the  peculiar  tendencies  and  surroundings 
dren,  and  especially  of  neglected  children.     The  garment  that  of  all  others 

about  these  unfortunate  accidents  is,  so  far  as  my  experience  of  bums  in 
U  practice  is  ooncemed,  a  long  cotton  pinafore.  A  child  tries  to  reach  some 
leu  object  from  the  mantelpiece,  or  to  peer  into  some  culinary  details,  the 
IB  hangs  down  in  fi-ont  of  the  Are,  the  draught  carries  its  lower  end  against 
ra,  and  it  is  promptly  set  alight. 

»rt  from  this  question  of  inflammability,  it  is  well  to  note  the  protection 
)d  by  certain  dress  fabrics  when  the  body  is  exposed  to  intense  artificial  heat 
ntection  in  such  a  case  depends  upon  the  value  of  the  material  as  a  bad 
Btor  of  heat  j  aad  the  power,  therefore,  that  certain  fabrics  possess  of  affording 
ntection  depends  upon  their  non-conducting  properties.  It  is  needless  to  say 
rooUen  fabrics  are  the  most  valuable  for  this  purpose,  and  the  use  c^  such 
I  to  modify  the  evils  of  great  heat  are  well  known.  The  kettle-holder  owes 
ieacy  mainly  to  the  amount  of  wool  it  contains,  and  a  woollen  "  holder  "  will 

carry  out  its  especial  purpose  than  would  one  made  of  linen,  even  if  it 
Bed  twice  the  amount  of  material     The  protection  thus  afforded  by  woollen 

nw  well  illustrated  in  the  sui^cal  report  on  a  certain  fatal  accident  in 
ica  some  short  while  ago.*  It  appears  that  an  excursion  train  came  into 
Bk  with  another  train,  the  engine  of  which  was  actually  thrust,  or  '*  telescoped," 
DS  of  the  excundon  carriages.  One  of  the  external  pipes  of  the  engine  was 
I  hj  the  collision,  and  an  immense  volume  of  intensely-heated  steam  was 
I  into  the  unfortunate  car.  A  number  of  people  were  thus  scalded  to  death 
their  escape  could  be  effected,  and  an  examination  of  the  bodies,  both  of  those 

" ''  *  "  Aauricaa  Jonnutl  of  Uedicftl  SouQOM."    1881. 
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who  had  died  and  of  those  who  survived,  revealed  some  striking  &cti.  Tan 
weather  being  warm,  the  holiday  party  were  lightly  clad,  and  many  of  the  muDec 
were  clothed  in  the  thinnest  muslin  dresses.  These  fared  the  worst  of  the  iri»le 
party,  and  few  so  clad  escaped  with  their  lives.  The  extent  of  sur&oe  scalded  ind 
the  depth  of  the  scald  depended  mainly  upon  the  nature  of  the  undercloUmig  vm- 
One  or  two  of  the  occupants  of  the  car  wore  woollen  materials  next  to  the  akin,  vA 
these  individuals  were  only  scalded  in  such  parts  as  were  not  so  clad.  He  wJ, 
indeed,  had  afibrded  a  perfect  protection.  The  least  amount  of  scalding  of  tiw  din 
was  found  in  those  who  were  fortunate  enough  to  hare  outer  garments  made  of 
cloth  containing  more  or  less  of  this  non-conducting  material  The  wcnst  cueief 
scalding  were  afforded  by  those  whose  attire  consisted  solely  of  cotton  <ff  Hna 
fabrics — fabrics  possessing  the  unfortunate  property  (in  this  instance,  at  lent)  of 
being  good  conductors  of  heat 

Before  concluding  this  subject,  attention  must  be  directed  to  non-influniuUe 
dress  fabrics,  or  ratber  to  the  means  adopted  to  render  ordinary  drees  mitsiib 
non-inflammable.  These  measures  have  been  applied  for  the  most  part  to  mlulil^  H 
being  the  most  dangerous  dress  material  coming  under  the  present  cat^orj.  if 
muslin  is  not  only  very  ready  to  catch  alight,  but  is  also  very  commonly  used  xaAi 
circumstances  that  favour  accidents  from  fire,  a  non-inflammable  muslin  has  jallf 
been  considered  as  a  desirable  object.  To  render  this  or  other  like  faibriii 
non-inflammable,  certain  chemicals  are  used,  and  with  these  chemicals  the  msUfU 
is  saturated.  It  is  necessary  that  the  chemicals  used  should  in  no  way  affiMt  te 
colour  of  the  muslin,  that  they  should  not  prove  destructive  to  its  fibres,  that  ttcf 
should  remain  unaltered  during  ironing,  and  that  they  should  be  non-pdsODW 
It  will  be  seen  that  these  requirements — which  are  neither  few  nor  triflii^— •S 
seriously  limit  the  number  of  the  materials  that  may  be  capable  of  r^iderii^  s  dR* 
fabric  non-inflammable. 

Tlie  following  are  the  chief  salts  that  have  been  used  in  the  prodnctimofBii''' 
inflammable  garments,  the  material  selected  being,  as  a  rule,  muslin. 

a.  Phosphate  of  ammonia. 

h.  A  mixture  of  phosphate  of  ammonia  and  chloride  of  ammoninin. 

c.  Sulphate  of  ammonia. 

d.  Tungstate  of  soda. 

The  objection  to  the  first-named  of  these — the  phosphate  of  ammonia — v  ^ 
it  gives  to  the  muslin  a  somewhat  chalky  "finish,"  and  for  other  reaaons^*'' 
is   but  little  used.     The  sulphate  of  ammonia   has  the  advantage  of  being  tfc» 
cheapest  of  the  materials  used  for  this  purpose,  and  muslin  dipped  into  a  10  pff 
cent,  solution  of  this  salt,  and  then  dried,  is  rendered  quite  non-inflanunabl&    It  ■ 
said,  however,  to  interfere  with  certain  colours,  especially  with  madder  purple.    Tfcf 
beat  of  all  materials  in  the  above  list,  however,  is  the  tiuigstate  of  soda,  !ef  it 
possesses  the  property  of  being  unaffected  by  ironing.     All  the  other  salts  th«t 
have  been  mentioned  are  unable  to  stand  the  ironing  process,  and  are  therdcn  rf 
very  limited  value.     The  majority,  therefore,  of  non-inflammable  muslins  owe  thar 
properties  to  this  little-known  compound,  tungstate  of  soda. 

There  are  certain  disadvantages  in  the  use  of  these  salts,  iht  chief  dl  which  in 
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Ebeu : — Bj  the  use  of  anyof  the  above-named  solutions  the  weight  of  the  muslin  is 
increased  &om  18  to  26  per  cent,  and  as  the  salts  are  all  soluble  ii~.  water,  they 
immediately  wash  out  when  under  the  hands  of  the  laundress,  and  therefore  the 
Aemical  treatment  faaa  to  be  repeated  every  time  that  the  material  is  washed.  To 
■omevbat  meet  this  latter  difficidty  a  "a  fire-proof  starch,"  {>repared  with  tuitgstate 
)f  uda,  was  introduced  some  years  ago  by  Mr.  Donald  NicoU.  Tliis  starch,  if  used 
in  tlie  ordinuy  way,  would  render  the  fabric  non-inflammable.  * 

A  solution  of  molybdate  of  soda  has  been  used  for  rendering  non-inflammable 
tite  guments  of  workmen  in  arsenals,  but  I  am  unable  to  find  any  detailed  account 
ofitaefficacy.t 

It  most  not  be  supposed  that  these  or  any  other  chemicals  prevent  the  fabric 
hNted  from  being  consumed  if  exposed  to  fire.  They  prevent  it  from  breaking  out 
into  flame;  and  if  a  piece  of  "non-inflammable  muslin"  is  set  on  fire  it  simply 
ommbleeaway  in  a  manner  that  is  comparatively  innocuous.  The  only  "cloth"  that 
■  ibaolotely  unaffected  by  fire  is  "asbestos  cloth."  A  coat  made  of  this  substance 
voold  merely  be  cleaned  and  improved  by  being  occasionally  placed  in  a  furnace. 
Atbestos  cloth,  however,  is  rather  a  curiosity  than  a  material  for  dress,  although 
liiitoty  informs  us  of  several  famous  asbestos  coats  and  cloaks.  Probably  the  only 
^ecinxens  of  this  fabric  will  be  found  in  museums  and  in  the  cabinets  of  the 
wiooa. 

6.  Abtorption  of  odours. — "This  partly  depends  on  colour;  and  Stark's  obser- 
ntioiB  show  that  the  power  of  absorption  is  in  this  order — black,  blue,  red, 
pBon,  yellow,  white.  So  far  as  texture  is  concerned,  the  absorption  is  in  pro- 
pw^  to  the  hygroscopic  absorption;  and  wool  therefore  absorbs  more  than  cotton 
or  linen."! 

7.  Ekctrical  gualitiea. — There  is  little  to  be  said  under  this  heading.  It  is  well 
^uma  that  certain  materials  are  better  conductors  of  electricity  than  are  others, 
^tu,  as  regards  the  commoner  materials  for  dress,  silk  presents  itself  as  a  very  bad 
•lodiictor;  and  then  in  order  of  decrease  come  wool,  flax,  and  cotton.  With 
''fcmice  to  certain  other  electrical  qualities,  Cerviotti  places  dress  materials  in  two 
'■^ories.     (1)   Idioelectric   substances,   or   substances   that   are   able    to    retain 

•oimal"  electricity — e.g.,  silk,  skins,  etc.  (2)  Anelectric  substances,  represented 
v  those  that  are  able  to  disengage  electricity  by  their  friction,  and  to  prevent  it* 
■senfflDlation — e.g.,  wool,  linen,  cotton. 

&  Certain  poiaonoua  dyes. — Certain  dress  fabrics  are  obnoxious,  in  that  thej 
tte  ooloared  with  poisonous  dyes.  The  {X)isoQous  agent  is  usually  arsenic,  and  the 
odous  containing  this  agent  are  for  the  most  part  bright  reds,  magentas,  aniline 
nd^tod  certain  greens. 

TlNDEBCLorniNa. 

I  now  propose  to  ccmsider  the  question  of  underclothing  in  its  general  features, 
Mrring  certain  special  details  for  further  treatment 
WooL — Witiiout  doubt  wool  is  the  best  material  for  all  kinds  of  underclothing; 

*  8m  Uneet,  nd.  i.,  1872,  p.  875.  t  See  Laneet,  toL  U.,  1867,  p.  M4. 

X  ParkM,  loo.  dt 
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and  there  are  very  few  circumstances  under  which  wool  is  not  the  best  materiil  to 
be  worn  next  to  the  skin.  Upon  these  two  points  there  is  a  remarkable  mufaraii^ 
of  opinion  among  those  who  have  the  most  fully  considei-ed  the  details  of  pemml 
hygiene.  The  great  value  of  woollen  fabrics  for  underclothing,  and  especiBlly  fw 
such  clothing  as  comes  in  contact  with  the  skin,  will  no  doubt  be  understood  bm 
what  has  been  already  said.  In  cold  weather  woollen  underclothing  owes  its  w- 
called  warmth  to  its  remarkably  poor  conducting  propertiea  These  properties  illov 
it  to  maintain  the  natural  temperature  of  the  body  by  preventing  the  heat  of  tk 
body  from  being  conducted  away  from  the  surface.  It  prevents,  indeed,  any  Iw  i 
natural  warmth.  Linen  and  cotton  materials,  on  the  other  hand,  being  comparatiTeli 
good  conductors  of  heat,  allow  the  warmth  of  the  body  to  be  conducted  away  fm 
the  surface  and  by  the  loss  of  this  warmth  the  surface  becomes  cooled.  la  hot 
'W'eather,  the  poor  conducting  properties  of  wool  are  valuable  in  another  way.  It 
fails  to  conduct  to  the  body  the  additional  heat  in  the  external  atmosphere.  B 
may  bo  truly  said  to  protect  the  organism  &om  the  heat  by  virtue  of  these  non- 
conducting qualities.  Cotton  and  linen,  on  the  other  hand,  readily  conduct  to  the 
skin  the  heat  that  is  without,  they  serve  as  but  the  feeblest  protection  from  tkt 
heat,  and  allow  the  body  to  be  rapidly  influenced  by  the  condition  of  the  exteml 
atmosphere.  The  great  value  of  woollen  underclothing,  however,  is  shown  by  th» 
manner  in  which  it  prevents  or  modifies  the  evil  effects  of  rapid  changes  of  tempcn- 
ture.  In  this  country,  at  least,  the  climate  is  liable  to  certain  abrupt  fluctoatioK 
A  warm  day  succeeds  a  cool  and  a  cool  a  warm  with  little  notice  or  warning.  St 
temperature  that  during  the  day  has  been  high,  may  &I1  suddenly  towazdi  aaa^ 
and  a  chilly  evening  succeed  a  blazing  noon.  It  is  needless,  moreover,  to  wy  tkt 
like  fluctuations  of  temperature  occur  at  certain  times  and  seasons  all  onr  Ik 
world. 

A  good  illustration  of  the  changes  of  temperature  to  which  the  body  nay  Iv 
subjected  in  a  brief  interval  may  be  found  on  any  warm  day  of  early  sodbv 
when  a  strong  north  or  easterly  wind  is  blowing.  On  such  a  day  an  indiiiw 
sitting  in  the  full  blaze  of  the  sun,  and  well  sheltered  from  the  wind,  may  kA 
p(Mitively  "  hot " :  while  another,  equally  well  protected  from  tiie  wind,  W 
sheltered  also  from  the  sun,  may  feel  but  comfortably  warm  ;  a  third  e:qioM 
to  the  full  blast  of  the  wind,  to  the  rapid  passage  over  the  body  of  a  ookkr  A 
may  reasonably  complain  of  being  chilled.  Now  it  so  happens  that  the  diwrirt 
that  depend  upon  what  is  known  as  catching  cold  depend  for  the  most  part  iji* 
sudden  changes  of  temperature.  "These  disorders,"  says  an  authority,  "■• 
induced  by  the  removal  of  heat  to  an  unusual  extent  from  the  external  or  intenw 
surfcice  of  the  body."*  The  same  writer  recognises  three  bictors  in  the  probiM* 
cause  of  a  '*  cold  " — a  low  temperature,  air  in  motion,  and  moisture  j  and  I  ttBnt 
that  common  experience  teaches  us — d  jtropoa  of  these  factors — that  colds  are  iM*' 
frequent  when  the  weather  is  cold  and  windy  and  wet  Now,  against  the«  «3« 
of  sudden  change  woollen  under-garments  afibrd  a  trustworthy  protectaon.  They 
isolate  the  body.  They  prevent  it  from  being  influenced  by  the  abrupt  chumd  ^ 
temperature  that  are  Euitive  around.  Their  properties  are  sucli  that  they  becoon  the 
*  Seitz.    Zienusen'i  "  Cyclopredia  of  Medicine,"  voL  xri.,  p.  232.    1877> 
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pooffort  exponents  of  tliose  changes.  Linen  and  cotton,  on  the  other  hand,  or  good 
conductors  of  heat,  are  susceptible  to  modifications  of  lempcraturu.  They  render 
the  Iwdy  injuriously  ou  cowrant  with  the  condition  of  the  surroomliiij;  utiQospLere, 
and  would  encourage  it  to  take  part  in  all  the  t-haagea  of  tem[)iTi»tm-e  to  which  that 
KtmoBphere  is  ousocptiblc^  These,  then,  aro  aitioii^  the  reasons  why  it  is  rocom- 
nended  tiiat  at  aJl  times  woollen  materials  should  be  worn  next  to  tlio  skin,  and 
frcRD  these  Cacte  it  will  be  undprstood  why  woollen  undei*clothing  is  ad\'i5cd  for 
those  wlio  visit  the  ^Vrctic  rtgious,  while  it  forms  the  Iwst  material  for  imder-<lress 
tor  sndi  as  are  exposed  to  the  heat  of  the  ti-opics. 

The  body  itself,  moreover,  Is  liable  to  certain  modifications  of  temperature, 
which  althougli  slight  in  degree  may  yet  be  injurious  iii  character,  if  abruptly 
'  brought  about.  1  allude  especially  to  the  cooling  of  tho  body  that  is  ctfoct^^l  )py  tho 
eraporation  of  moistun:  from  its  sur&ce.  Under  certain  circumstances  this  cooliog 
may  be  excessive  and  abrupt,  and  as  a  result  may  arise  disorders  ossodatcd  with 
catdiing  cold.  This  matter  is  somewhat  more  concerned  with  Ixxlily  exercise  than 
with  pxtemnl  t<*mperature,  and  its  relations  to  tho  question  of  undoi-cloUiing  may 
now  be  noted.  Lot  us  suppose  that  two  iudi\Hdnals  undertake  on  a  day  in  summer 
a  similar  exercise,  the  one  being  clad  in  woollen  materials,  tho  other  in  liuon  or 
ooUoD.  If  they  arc  occupied  in  Uic  open  blaze  of  the  sun,  they  wilt  at  the  com- 
DKffioemeint  experienat  aliout  the  same  sensation  of  heut,  pro^nded  that  their  gar- 
ments are  of  the  same  colour ;  for  it  has  been  shown  that  colour  ratlier  than 
texture  modiOes  the  effects  of  direct  solar  rays.  Sliortly  aft*ir  commencing  exertion, 
the  man  wearing  wool  next  to  his  skin  will  feel  warmer  than  Llic  man  wearing  Uueo. 
Ihe  reason  is  this.  Exercise  iucn-oses  tlte  circulation  uf  blood  lu  the  skin,  and 
huhioes  thettiby  n  sensation  of  increased  heat  in  the  [>art.  The  woollen  fabric  by 
its  rough  surface  would  tend  jierltaps  to  irritate  the  skin,  and  by  tlio  friction  induced 
hf  movement  would  probably  still  further  encourage  the  circulation.  Tlioru  would 
be  »  trillitig  riso  of  tem{K.-rature  ou  tiio  surface,  aiid  the  sluu  would  cndeAvoiU'  to 
cool  itself  by  a  copious  perspiration.  Now,  the  wool  as  a  Imd  conductor  would  but 
tardily  conduct  away  this  new  increment  of  heat,  wliile  at  tho  same  time  its  stmcture 
wtmld  cause  evaporation  of  the  sweat  to  be  delayed  and  slow.  The  individual  tliere- 
km  would  not  at  once  experience  tJio  cooling  effects  of  natural  evaporation.  In 
ihe  case  of  the  man  wearing  linen,  ho  would  feel  less  warm  than  his  fellow,  because 
the  heat  of  the  body  would  be  mpi<lly  conducted  away,  and  the  evaporation  from 
the  surface  would  be  free,  because  the  linen  fabric  would  soon  become  wet,  and  by 
adhering  to  the  body  would  still  further  favour  tlie  evaporating  process.  In  pro- 
cess of  time,  however,  t.]i<i  evaporation  in  the  case  of  tlie  individual  clad  in  wool 
vonld  be  better  established,  the  sciisation  of  beat  would  be  less  marked,  and  the 
one  mau  would  feel  as  warm,  or  as  cool,  as  the  otber. 

Now,  snpposA  that  they  both  suddenly  cease  from  their  exertions,  and  rest 
RUTOUudcd  by  the  same  conditions.  In  the  individual  wearing  linen  next  the  skin 
the  cvap<-trating  process  will — for  reasons  alrt-ady  given — be  vigorous,  and  its 
oooHng  effttcts  coming  with  the  cessation  of  exercise  will  be  somuwiiat  sudden.  A 
great  deal  of  heat  win  be  rapidly  removed  from  the  body,  and  the  condition 
for  catching  cold  will  be  established.     In  the  case  of  tiie  man  clad  in 
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wooUen  materials,  the  evaporation  will  proceed  leisurely ;  the  properties  of  the  woirf 
with  regard  to  heat  would  tend  to  prevent  a  sudden  loss  of  animal  warmth,  md 
the  body  would  cool  alowlj.  It  is  needless,  therefore,  to  point  out  that  woollen 
underclothing  lias  overwhelming  advantages,  and  that  wool  is,  of  all  materiali,  tlie 
best  suited  for  the  varying  circumstances  of  human  life.  One  might  conetnde, 
therefore,  by  saying  that  underclothing  should  be  of  wool,  and  that  that  nuteriil 
sltould  be  worn  next  the  skin,  while  under  no  ordinary  circumstanoes  should  Una 
be  worn  next  the  skin.  It  is,  jierhaps,  needless  to  add  that  the  thicknen  and 
density  of  the  fabric  worn  must  be  influenced  by  the  climate  and  season  of  theycu. 

Objections  to  Woollen  Uxderclothino. 

The  chief  objections  urged  against  woollen  fabrics  as  materials  for  under  gBnmtt 
are,  I  believe,  the  following  :  (1)  They  are  heavy  ;  (2)  they  often  irritato  tks 
skin;  (3)  they  are  less  cleanly  than  linen.  (1)  With  regard  to  the  first  objectiaD,it 
may  at  once  be  stated  that  for  an  equal  weight,  wool  is  the  wannest  matsiii 
available  for  dress.  A  woollen  shirt  will  be  infinitely  warmer  than  a  linen  ahitt 
having  the  same  weight  Tliis  may  be  allowed  for  winter  attire,  while  it  ii  niip' 
that  by  wearing  woollen  fabrics  in  summer  unneoessary  weight  is  carried.  Bat  tha 
it  must  be  remembered  that  in  the  summer  woollen  materials  of  quite  unneossMiT 
thickness  are  often  worn,  and  thus  possibly  a  bias  against  such  garments  has  van. 
As  a  matter  of  &tct,  the  body  can  be  properly  clad  with  less  amount  of  weight  bf 
wool  than  by  any  other  material,  and  those  who  complain  of  the  weight  of  wooto 
garments  in  summer  have  not  yet  found  out  a  material  thin  enough  or  light  enoo^ 
for  its  purpose.  The  matter  will  again  be  alluded  to  when  speaking  of  vocdles 
gauze  underclothing.  (2)  It  is  perfectly  true  that  woollen  or  flannel  matezitlB  io 
often  irritate  the  skin,  and  that  that  irritation  is,  in  some  cases,  such  as  to  iutfltfen 
with  their  being  worn.  These  irritating  properties  depend  upon  the  roughnM  or 
coarseness  of  the  material,  and  are  directly  due  to  innumerable  minute  filaments  tkit 
project  from  the  surface.  The  therapeutic  value  of  flannel  depends  to  do  null 
extent  upon  its  power  of  stimulating  the  skin.  It  is  this  power  that  mskM^ 
popular  with  the  old,  and  with  those  whose  circulation  is  sluggish.  Amon^  tk 
poor,  a  common  remedy  for  rheumatic  and  other  pains  consists  in  the  applicstioa  d 
a  piece  of  new  flannel  to  the  part  ;  the  feeble  efficacy  of  this  treatment  depend  I 
imagine,  to  some  extent,  upon  the  irritating  effect  of  fresh  flannel  upon  the  isL 
It  is,  indeed,  in  such  cases  u  "  counter-irritant"  A  French  writer  has  ascrfteil  ■ 
multitude  of  evils  to  the  wearing  of  flannel  next  the  skin.  He  gives  csbm  d 
neuralgia  and  of  various  skin  irritations  that  he  maintains  were  caused  by  wetfiif 
flannel,  and  details  an  instance  of  sleeplessness  that  was  ascribed — apparratly  ^ 
some  truth — to  the  wearing  of  a  flannel  night-dress.  lu  the  great  majority  of  •"' 
the  skin  becomes  accustomed  to  the  irritation  caused  by  woollen  garments,  and  ^ 
stimulation  of  the  skin  that  such  garments  promote  adds  then  merely  to  the  sMiK  '*■ 
comfort.  For  the  old,  the  delicate,  the  scrofulous,  and  the  rheumatic,  flannel  nndif- 
garnients  are  especially  desirable,  and  in  such  individuals  complaint  is  seldom  nude  ox 
undue  cutaneous  irritation.     But  wool  is  worked  up  into  other  fabrics  than  flsai»» 
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uid  those  who  find  tliis  stuff  uiicomfortttble  should  wear  "  merino  "  garments,  or 
idopt  the  finer  kinds  of  wool  Wool  can,  indeed,  be  woven  in  such  a  manner  as  to 
liave  a  sur&ce  almost  as  soft  and  non-irritating  as  the  surface  of  silk.  In  hot  weather, 
jarticularlj  rough  woollen  garments  are  apt  to  bo  uncomfortable,  and  should  be 
■eplaced  by  those  finer  and  thinner  materials  that  are  alone  suitable  for  use  in  sum- 
ner.  Silk  has  pro^wi-ties  as  a  dress  material  that  are  but  little  infttiior  to  those 
KHSessed  by  wool,  and  in  instances  where  wool  does  cause  much  irritation  silk  may 
veil  be  worn  next  to  the  skin.  By  those  who  cannot  well  adopt  this  alternative,  a 
'lattice- work,"  or  gauze  under  garment  may  be  worn;  and  this,  although  made  of 
!Otton,  does  not  have  the  injurious  effect  of  a  cotton  garment,  as  it  actually  covers  but  a 
ractional  part  of  the  surface.  Over  such  a  garment  woollen  materials  may  be  worn 
rithoat  discomfort  (3)  Woollen  materials  absorb  moisture  freely,  and  when  that 
Doisture  takes  the  form  of  perspiration  from  the  body,  its  retention  in  the  garment 
B  not  desirable  for  long.  Unfortunately,  woollen  fabrics  soil  less  readily  than  do 
iuen  structures,  or  rather,  show  less  quickly  the  outward  and  visible  signs  of  dirt. 
X  thus  happens  that  amongst  the  poor  woollen  underclothing  is  often  worn 
rithout  change  for  alarming  periods  of  time.  It  is  needless  to  say  that  this  gross 
>ractice  of  imcleanliness  is  injurious,  and  doubly  so  because  woollen  fabrics  are 
wticularly  adapted  for  the  accumulation  and  nourishment  of  those  animal  parasites 
hat  follow  in  the  wake  of  filth.  A  woollen  garment  worn  next  to  the  skin 
honld  be  changed  as  often,  or  nearly  as  often,  as  a  like  garment  made  of  linen ;  and 
«  the  labouring  classes  are  not  likely  to  adopt  this  advice,  it  must  be  owned  that  on 
he  score  of  cleanliness  wool  has  decided  disadvantages.  With  the  well-to-do  this 
ibjection  does  not,  or  should  not,  hold,  although  it  must  be  confessed  that  even 
docated  people  have  often  very  crude  notions  as  to  what  constitutes  personal 
leanlioess. 

General  Facts  in  Connection  with  TTirDERCLOTHiNa. 

(1)  Loose-fitting  clothiiuj  m — other  things  being  equal — warmer  titan  tight-fitting. 
—A  woollen  shirt,  or  under-vest,  made  quite  loose  will  be  much  warmer  than  a  like 
larment  made  of  the  same  material,  and  of  precisely  tlie  same  thickness  and  texture, 
mt  so  constructed  as  to  fit  the  body  quite  tightly.  In  the  case  of  the  close-fitting 
ptnnent,  the  material  is  kept  in  direct  contact  with  the  skin,  and  is  therefore  able 
the  more  readily  to  conduct  away  the  heat  of  the  body.  In  the  case  of  the  loose- 
fitting  garment,  there  is  a  more  or  less  constant  stratum  of  air  between  the  integu- 
ment and  the  article  of  dress,  and  this  stratum  of  warm  tir  has  an  important 
influence  on  the  bodily  heat.  Air,  it  must  be  remembered,  is  a  very  bad  conductor 
of  he^  and  this  stratum  of  air  next  to  the  skin  acts  almost  in  the  same  way  as  au 
additional  garment  It  is  interposed  as  a  non-conducting  medium  between  the  sur- 
hce  of  the  body  and  the  external  atmosphere. 

(3)  A  material  loosely  looven  is  loarmer  than  the  same  rruUerial  closely  looven. — Thus 
vool  or  cotton,  when  carded  and  spread  out  as  wadding,  is  warmer  tlian  would  be 
^  lame  quantity  of  material  when  spun  into  cloth.  This  depends  upon  the  fact, 
'''Bady  stated,  Uiat  air  is  a  bad  conductor  of  heat,  and  the  loose  material,  by  con- 
"'Bo^  ur  within  its  meshes,  adds  materially  to  its  warming  properiies.  At  the 
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10  tttne, '  it  mtist  be  ramemberDd  Out  a  very  deu:ie  fubrio— micli,  for  exuDplc^  A 
Infi  and  closely-woven  flaiinel — is  peculiarly  wann  as  au  article  for  cIatlting,t)eou» 
■iU  dcniiily  mU-rforea  with  tlio  evftporation  from  the  skin  op  the  one  hand,  udpn 
vents  tho  penetration  of  cold  winds  on  the  other.  Recontty  a  oi&tcrial  bu  bMa 
ihtroduc«d  for  nnderclothing  that  consisfit  of  wool,  cotton,  or  siUc,  tnad«  ap  iiita  ■ 
id  of  nottmg  or  lattice-work.  It  may  he  dilEcull  ut  iirsl  to  undentand  bov  t 
fabric  so  scanty  that  It  has  liUlo  more  material  iii  it  than  &  fiahertuan's  neb  ojold 
afford  Waiiuth  to  the  body.  But  this  inil«tanc(i  alien's  a  large  stratum  of  warn  ut 
to  be  koj^t  in  contact  with  the  boily,  and  to  this  stratum  its  laain  value  as  agannnt 
■'is  owing.  The  fabric  also  allows  of  a  free  and  normal  action  cf  th'-  skin,  and  fitrosa 
10  nuiintcnaiice  of  an  c(|uuble  temperature  about  the  porta  tbat  it  covers. 

(9)  Cicthittg-  worn   in  mcceastve    layers  is  warmer   lAatt  the  tame  ttmouiU  (/ 

■ial  in  a  single  tai/er. — That  is  to  say,  two  shirts,  or  other  garments,  von  tlw 

le  over  the  other,  will  atford  more  waruith  to  the  body  than  would  a  stn^eabut 

containing  the  same  amount  of  material  as  is  reqnired  fOr  the  two  {[^anuenta.    TV 

truth  of  this  statement  can  bo  appreciated  by  noting  what  has  been  already  mU 

respecting  the  oon-condudiDj*  [troperties  of  air.     Moreover,  gunnent*  in  layers  fcoold 

offer  morft  rp-nistonrv.  Ut  the  penerrtitiun  of  cold  winds  and  less  support  to  the  ynom 

f'of  eva[)oratiou  than  would  a  Jiingle  garment  containing  on  equal  amount  of  malaiil 

'(4)  I'nderciatMfUj  shou-ld  Ik  tight  and  porous,  and  free  from  any  onuunentatin 

tbttt  would  Olid  very  materially  to  ite  weight.     It  should  be  pcrmeabU;  to  air,  far 

the  reasons  that  have  alrea^ly  been  fully  detailed.     Tlius  it  will  bo  awn  (hat  Wfj 

She  materials,  such  as  very  densely  woven  Aannel,  arc  often  open  to  objection. 


NlOBT   Am  BE. 

The  above  remarks  apply  to  olotbing  worn  during  the  activo  part  of  the  twfsl^ 
fonrboura.  A  night-dress  should  he  of  linen  or  cotton.  Buch  a  materia]  iaodvia^ 
Inasmuch  as  It  gives  rest  to  a  skin  that  may  have  been  unduly  iit.rmnla£fid  by  woofo 
'tmdergarmenla  during  Uie  day.  It  is,  moreover,  worn  under  couditioua  that  fin«w 
lactivity  of  tlie  functions  of  the  skin,  and  is  therefore  littlo  concerned  in  the  prM« 
^of  cvapomtton.  While  in  bed,  the  body  depends  for  its  warmth  upon  the  bed-dotlA 
that,  as  a  rule,  are  represented  by  a  considerable  amount  of  woollen  materttl  tf 
down.     The  night-dress,  therefore,  fulfils  the  requirements  of  cIoh-  I  pivwied 

Comfort  rather  than  the  primary  dcihIs  of  dretcii     Whilo  in  Ix-d,  i:.  thli  bo^ 

surrounded  by  a  cousidcrablo  amount  of  warm  air.  Under  ordinary  dira* 
stances,  In  this  climate  at  least.,  the  use  of  woollen  fabn'ca  for  night  clothing  is  to  U 
condemned.  Such  garments  may  not  aiford  to  the  skin  a  needed  nwt.  Th«y  vfj 
promote  prrnpinttion  under  circuniHtance.H  when  it  is  neither  deairolde  nor  cuotroOM 
by  ready  craporatioa.  They  may  maintain  the  body  at  an  unnecessarily  hij^  ** 
arator^  and  they  may  tend  to  the  neglect  of  proper  cleanlinesa.  "By  (juite  jubH 
uhildren,  and  by  the  old,  where  the  animal  heat  is  but  fwldy  mnintaiaed,  sa** 
garments  may  be  worn  in  addition  to  the  linen  dress.  Tliey  niay  also  be  adraa^ 
for  the  rheumatic,  and  in  certain  forms  of  delicate  health  and  of  diamao ;  anl  1^ 
may  bo  absolutely  Deoessory  in  veiy  oold  climates. 
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Mai^  Dress. 

TKa  Head, — The  natural  coverings  of  the  head,  and  the  pecnliarities  of  the 
stmctores  wiChin  the  skull,  are  such  that  the  matter  of  dress  as  applied  to  this  part 
requires  to  be  discussed  upon  peculiar  grounds.  In  the  first  place,  the  scalp  is 
dense  and  thick,  and  is  more  freely  supplied  with  blood  than  is  any  other  part  of 
tlie  skin  of  Uke  extent  The  liberal  circulation  of  warm  blood  through  the  scalp 
enables  ita  temperature  to  be  well  maintained,  and  renders  it  to  some  extent  inde- 
pendent of  those  fluctuations  of  temperature  that  exist  without.  The  hair,  more- 
orer,  forms  a  natural  covering  or  dress  for  the  head,  and  being  a  bad  conductor  of 
heat,  it  possesses,  when  tolerably  thick,  many  of  the  valuable  attributes  of  a  woollen 
garment.  Within  the  skull  is  the  brain.  Owing  to  the  density  of  the  scalp,  the 
thickoeaa  of  the  skull-bones,  and  the  many  layers  of  different  tissue  that  intervene 
between  the  outer  world  and  the  brain,  this  organ  is  not  readily  affected  by  external 
nwdificationa  of  temperature.  If  the  head  is  exposed  to  chilling  influences,  the 
individual  may  catch  a  cold,  but  he  is  not  likely  to  develop  a  headache.  The  ill 
e£bcts  of  the  chill,  it  would  a{^>ear,  do  not  penetrate  to  the  brain,  although  cases 
■n  noted  where  inilammation  of  the  brain  or  its  membranes  has  followed,  or  been 
■opposed  to  follow,  upon  exposure  to  cOld.  Such  cases,  however,  must  be  quite 
infrequent.  Heat  has  a  somewhat  less  superficial  effect,  and  an  exposure  of  the 
imperfecUy  covered  head  to  intense  solar  beat  may  lead  to  the  brain  disorder  known 
ts  Km-stroke. 

The  head,  moreover,  seems  peculiarly  susceptible  to  even  slight  degrees  of  heat. 
U  the  head  be  rendered  unduly  warm  by  a  thick  or  heavy  hat,  a  sense  of  discomfort 
u  not!  experienced,  which  is  perhaps  more  marked  than  axv  like  sensations  in  other 
jvta  There  would  appear  to  be  a  generally  expressed  desire  that  the  head  should 
1*  k^'  cool,  and  in  warm  or  moderately  worm  weather  there  are  few  things  more 
nfndung  than  a  temporary  artificial  cooling  of  the  scalp.  The  brain,  like  the 
"•Iter  covering  of  the  ^nll,  is  very  liberally  supplied  with  blood,  and  its  circulation 
vmdily  influenced  by  an  exercise  of  the  function  of  the  organ.  During  iiitMital 
■wrtion  or  mental  excitement,  an  unusual  quantity  of  blood  is  brought  to  the  bniin 
'V  ils  blood- vessela  A  sense  of  heat  and  fulness  in  the  head,  with  |>OKsi1ily  h<^ad- 
«ie,  otay  follow.  Now,  there  are  communications  between  the  blood-vesst^ls  within 
■W  those  without  the  skull,  and  by  diminishing  the  circulation  in  the  latter,  relief 
"SJi'Oi,  to  some  extent^  to  on  engorged  condition  of  the  former.  Tliua,  cold  to  the 
**^niay  relieve  the  discomfort  felt  during  or  after  severe  brain  work,  while,  on 
"*  other  baud,  additional  warmth  to  the  scalp  would  crrtoinly  add  to  that  dis- 
'""'fert.  We  hear  of  students  adopting  the  somewhat  qufstionable  practice  of 
''•^  with  a  wet  handkerchief  round  their  heads,  and  thcrti  is  no  doubt  that  this 
P**ice  would  more  readily  modify  any  discomfort  that  may  attend  prolonged  brain 
***  than  would  the  practice  of  studying  in  a  heavy  black  hat.  It  must  be 
'***'iibered  that  the  skull  is  unyielding,  and  that  an  a<ldition  of  inateriul  to  the 
l"***  within  the  skull  would  soon  be  felt,  even  if  that  addition  is  merely  represented 
■V*  little  extra  blood.  These  and  other  facts  may  ser\-e  to  explain  the  rationale 
^  ^  popular  advice  to  keep  the  head  cool 
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same  time,  it  must  >)e  remembered  that  a  very  dcii^^ 
fine  and  closely-woven  flannel — is  pecaliarly  wann 
its  density  interferes  with  the  evaporation  from  1 ' 
vents  the  p(;notration  of  cold  winds  on  the  oil: 
introduced  for  underclothing  that  (insists  of  ■■ 
kind  of  netting  or  lattice-work.     It  may  be 
fabric  so  scanty  that  it  has  little  more  mut 
alTord  waimth  to  the  body.     But  this  su1>^ 
to  be  kept  in  contact  with  tlie  body,  and 
is  owing.     The  fabric  also  allows  of  a  f  r 
the  maintenance  of  an  equable  temp<  < 

(3)  Clothing   worn   in  awxeasit-- 
material  in  a  single  layer. — ^That  ; 
one  over  the  other,  will  afford  ii> 
containing  the  same  amount  of 
truth  of  this  statement  can 
respecting  the  non-conductii 
offer  more  rosistance  to  tb' 


■r  tlm: 

-'-;:S  aiii 


■  :r  : 


:1   iinof.- 

is  ai>['-  ■■ 


of  evaporation  than  wou^ ' 

(4)  Uitderelothinff  .-' 
that  woald  add  very  - 
the  reasons  that  hav 
flue  materialB,  suci 


The  nbov- 
fonrhoiir  ■ 
inaamiic''  ■ 
undcfL 
inacf 
off 
t!i- 

d. 


■  •.;i,i  ■■■   with  tilt.'  ski:, 

-..;    nilv    mattiT  luhU  to  ii- 

^.^ll,  1111(1    liy  it^   tlfiisi'ii-'-Ss  iio: 

i:  viiijciicc.      -Vs   t'jif    jt.-.    till-  lic.i> 

;  uii  individual  with  so  l:<hm1  a  h'.«i 

■;  ■f  supererogiition. 

■:"  liair  the  greatt-r  is  tin*  urwl  of  r^-^m-' 

.i.-.i  man  such  a  proti't-tioii    iH'C-viiur'.s  aii 

..     ■  .    --  .ivilisation  advances  the    li:iir  l».-c-w^ 

■  i,-::i-'  that,  in  thi^  niattvr  of  hair.  ilii>  iie*i' 

..-.sr.r.:  day  would  not  vduipan^  well  with  li:-- 

.  ■  -    :T:'.#f  ami   matted  locks  histnrv  civt-s  Aini^ 

J     -.'..      pn-valence    of    early    baldin-fts    mav  ii"' 

■  „      ■  r,.:::ious  incident  to  civilisation. 

■     iTr.  ■.nil-  woi-d  may  be  said  iis  to  the  pnu'tia*')! 

■  ^-^'.i-.      Tliis  dirty  and   offi'iisivf^    hiiliii  -   wliii-h  i< 
.  h>     >  ;::•*  rt'lict  of  the  savag*-  taste  for  soakiiiijlli' 

^  ".    .1.  v..  in  Abyssinia  that  certain  nativt-s  di-liir'. 

^  .;.  i'lu-v  i>n  the  head  uiub-r  the  cover  of  n  l^«£ 

.    I   .       ■..    ;..iir.  and  then  nms   tluwn   over   tin-  iwii. 

-..  **,;r;  irTiviil  from  this  pursuit  may  dcpeml  iif^-'Ti 
..  . .  .i^v.  surfaces,  but  I  imagine  that  it  is  nuuiily  ■!* 
■.».  :.'■  '.,ivor  of  so  IkuI  a  ln'Jit  conductor  as  oil  nivis  ^■ 
.  i--'-  ;  :'.  ::iay  .-ierve  to  explain  its  original  usi-  wlf- 
-     »  ■.  ■r;-;.i'.'iv  supplied  by  the  scalp  a  quantity  oi  fit}' 

■  r.ur  ::.  ^iMJtl  condition,  and  theiv  apjx-ars  to  l»'  r-' 
SL-AxVi:  :!>'  hair  with  a  niat-crial  that  dfooiiip«i«-'S  aiM 
V  .'  ■  i.vuniu'.ition  of  dirt  and  thi'  fustcriiii;  of  ixinwi*''^ 
'Jk.    *  :*■  vr-^i^vt  the  head  from  undue  cold  in  tlie  winK 

>..v.-.:r.iT.  :■>  protect  it  fivjm  rain,  to  ofTer  sodw  -"hi'''' 
.■•■■.vr:u:'.i:i''s  possibly  for  adornment. 
■ .-   v-.".:  -'t"  hat   would  meet  perfectly  and  eiiuali^  »■• 
".:  :#  wrticularly  neoessory  tliat  any  hat  worn  slioti' 
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**d.      A   heavy   hat   presses   irith   andue   weight   upon 

^lat  weight  a  sense  of  oppressioii  and  constriction. 

'  ^ood  supply  of  the  scalp  by  pressing  upon  the 

'i  apt  to  injuriously  press  upon  the  nerves 

■\  neuralgia.       It  is   asserted,  moreovw, 

'   the  long  continued  wearing  of  heavy 

■'•'^Mi-(l  to  the  actual  weight  of   certain 

riiat    the   ordinary   tall   black   hat   weighs 

iu'coixling   to   Parkes,  weig^   9|  oz&,    the 

..I'l's   cap    24^028.,    and    the     "bearskin"     37 

.i    it'   it  be  borne  in  mind  that  a  proper  covering 

.  Iirmi  material  weighing,  let  us  say,  3oz&,  bo  that 

;,<  :tii<1  perhaps  protection  from  violence  are  represented 

In  designing  the    "bearskin,"  health   must  have  been 

.  ;!■-■  I,  iwlomment  by  the  figure  10. 

-L. ,-.  :i  liat,  whether  light  or  heavy,  must  be  well  ventilated.     The 

..s  'l<H.-s  the.  cest  of  the  skin.     In  a  badly  ventilated  hat,  the  air  within 

. '!   ill  contact  with  the  head  soon  becomes  fully  charged  with  moistore, 

].>u  i.s  in  abeyance,  the  perspiration  collects  in  visible  amount,  and  the 

mt-uns  for  cooling  the  sur&ce  of   the  part  is  destroyed.     Thus  a  badly 

ifl  hat  soon  produces  a  sense  of  heat  and  oppression.     The  wearer  feels 

aed  to  lift  it  from  his  head  whenever  he  can,  and  if  only  for  a  moment 

1   means   alone  can  he  bring  a  dryer  air  in  contact  with  the  scalp,  and 

tablish   the   normal   process    of    evaporation.      Thus   it   happens    tfiat    a 

tilated  hat  is  very  apt  to  produce  a  cold,  owing  to  the  sudden  fluctuations 

wrature  to  which  the  head    may  be  exposed     For  when  the  hat  is  on, 

will  be  unduly  warm  ;  when  suddenly  taken  off,  its  temperature  will  t«nd  to 

tptly,  owing  to  the  removal  of  heat  by  evaporation. 

8  absurd  to  suppose  that  a  hat  can  be  ventilated  by  a  few  holes  being 
.  beore  and  there.  The  partly  occluded  aperture  in  the  crown  of  most 
s  is  a  riugular  burlesque  on  the  needs  of  ventilation,  and  is,  of  course^ 
f  oaeleBa.  A  hat  that  aims  to  be  properly  ventilated  should  permit  of 
it  of  air  through  its  interior  when  it  is  fixed  upon  the  head,  lliere  should 
nrtore  in  the  crown  through  which  the  air  heated  by  contact  with  the  scalp 
KKpOy  and  apertures  about  the  brim  of  the  hat  by  which  fresh  air  could 
Jereral  hats  fulfil  these  conditions  by  means  more  or  less  ingenious,  although 
d  appear  diflBcult  to  fully  attain  these  ends  without  visibly  increasing 
snaona  of  the  head  covering. 

votect  the  head  against  cold,  the  covering  should  bo  made  of  some  feeble 
daoting  material,  should  be  light,  well  ventilated,  and  of  dark  colour, 
think  that  the  best  hat  for  winter  in  this  country  is  one  made  of  felt 
s  wot^en  cloth  dyed  black,  free  from  rigidity  and  properly  ventilated. 
b  extreme  cold,  the  fur  cap  worn  by  Arctic  travellers  fulfils  its  purpose 
?he  for  is  a  poor  heat  conductor,  while  the  skin  to  which  it  is  attached 
a  a  good  protection  against  penetrating  winda     Owing  to  the  inactivity 
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of   the  skin  in  an  atmosphere  of  extreme  cold,  the  veatilatioii.  of  snch  %  of 
is  practically  a  matter  of  no  importance. 

As  a  protection  against  solar  heat,  the  head-dress  should  be  li^bfc  in  oolour, «,  if 
possible,  quite  white.  It  should  be  perfectly  ventilated,  and  free  frrai  erea 
a  fraction  of  unnecessary  weight.  It  should  possess  either  a^  broad  bria  cr 
be  of  helmet  shape,  so  that  it  may .  afford  some  protection  to  the.  &n  ud 
bock  of  the  neck.  For  the  summer  in  this  country  no  bead  oOTering .  could 
be  better  than  a  common  yrhit^  straw  hat,  provided  tiiat  its  texture  be  Vxm 
enough,  and  coarse  enough  to  aUow  of  a  free  passage  of  air  thnmgh  .ill  te 
parts. 

For  hotter  climates — as,  for  example,  for  India — a  somewhat  more  elaborate  beid 
OQvering  is  required.  "  The  heod-dreas^  to  be  effective,"  wys  (me  writer,. "  ibovU 
ppesefi%  such,  resisting  powers  fta.to  ward  off  entirely  the  whole  lyja  of  .tbe m 
throughout  an  exposure  to  its  action  of  any  duration,  and  not  only  from  tb 
skull,  but  also  from  the  sides  of  the  head,  face,  and  nedc  It  ought,  also  to  tamit 
so  copious  4. ventilation  over  the  he»d  as  to  encourage  the- perapuratio&  to  on^pcnto 
freely  from  it  At  the  same  time,  such  a  head-drras  should  be  no  more  combmi 
than  is  neoeasary  to  fulfil  all  these  conditions  completoly.-'*  •  The  head-dresiBS  TBOt 
strongly  advised  for  wear  in  India  .lire  made  of.  pith  or  bamboo .  wicker■vad^ 
and  are  covered  with  white  cotton  (Parkes).  Especial  arrangements  an  mdi 
for  the  perfect  ventilation  of  the  interior,  and.  the  whoile  structure .  is  tjiti— il? 
light  For  many  reasons,  the  helmet  shape  is  the  heab  that-can  be  ado[Aedt  aaditi 
•outline  is  peculiarly  favourable  to  pi-oper  arrangement^  for  vantilation.  ■  Itoif 
be  well  to  note  that  *' sun-stroke,"  or  "heatstroke,"  does  not  lA-naamalsf^qaA 
upon  the  direct  action  of  solar  rays.  SunnBtzoke  may,  indeed^  oocnr'VliBa  Ai 
sun  is  not  shining,  and  at  least  one  writer  upon  the  subject  has  aamted  tW 
"  the  direct  influence  of  the  fun  has  nothing  whatever,  to  dorwith  iti»  pnductioa't 
The  symptoms  of  sun-stroke  would  appear  to  be  due.to  mttny.caiueB,,idLo£  iriliA 
.are -dependent  upon  an.  abnormal  increase  in  the  temperature  <tf  the  bedyv  It 
.is  .well  known  how  the  .occurrenoe  of. the  malady  ia^€svoured  by  TioiakteMrav 
during  periods  of  extreme  heat,  and  much  stress  .has  :.be«n.laid  Aptm  &  illniii^ 
-Activity  of  -the  heart's  action  as  an  essential  featore  in  this  Hftnim  Tt  '*\ 
however*  .wry  certain  that  the  liability  to  Bttn*«troke<isjgceatly-4iimi]Uihid  If 
»propOT  head  covering,  although  it  must: not  be  oonolnded  that murtnikaxRaMt 
.ooQur  when  such' a  head-dress  i&.wom.  :    -      :      

In  the  matter  of  particular  head  coverings,  the  ordinuyi  tall  Uack  hat  > 
perhaps  the  greatest  .number  of  -  bad.  points  and  disadvantage&i  ■       .. 

It  is  heavier  than  a  hat  need  be,  it  is  rigid,  it  is  impervious  to 
it  compresses  the  scalp  in.  an  unyielding  line,  and  usually  presenta  .no  Ofyortawl'f 
for  ventilation.  To  these  disadvantages  it  adda>  the  feature  of ,  beii^  ptaiStij 
Uj;ly.  This  hat,  moreover,  i&  worn  both,  in  oold  weather  mA  in  hotyr  ani  )* 
particularly  affected  by  those  who  may.  reasooaUy  .be'sappoaed.  4o-iie  i 
.u£,  V  keeping  their  heads  oooL"  ..This  eooentricity.in.  modeia  i}r«n  ia  faad.i 

•  "ThsIMtIkh  ArmytflTodU.^'  B)r  J;  JeffMji.    baiAm,18Bft'.  ^ 

»«h»^.  t  Mstfai»cd..ZiuBMn'a  f'GyloiMidU.otlUdicia<r"»oV  lii  ,ijig>«l,    -la^m,  Wt. 


vhen  worn  in  winter,  bat  u  a  covBring  for  the  b«iul  tliirii]^  the  heigUb  of  guuimer  it 
wild  hasdly  he  morv  unsuitablK. 

Tb<j  ttoft  black  f<:Ii  Imts  worn  hj  ccrtua  dergjmea  and  othen  an  good  koad 
ooTeriugn  fur  tb«  wiuter,  but  in  tbe  hot  aeaaons  of  the  year  thnjr  ant  objoctionablq 
by  reason  of  th^ir  colour  und  their  density  of  stmctunL  The  HkuU-cap  luut  ibu  fez 
liave  drAwbarks  in  that  tbry  cloK-ly  embrace  tbi:  Ueadf  and  we  uautdl>'  of  so  close  n 
texture  m  to  {irwviuit  tbo  fscapu  of  ibe  tooiator*  from  the  ekiiL  The  atmw  bat 
ChvoutmI  by  the  boAting  worM,  and  by  tlioae  *'  who  go  down  to  the  sea  in  Rhi|is," 
aa  well  aa  the  lij;bt  vliita  cap  of  the  oriukater,  are  eenttble  and  suita))k  for  reasons 
alreuly  giren.  The  black  and  liuavy  hclmetn  of  the  police  force  uitut  \>o  mild 
SMaos  of  torture  during  the  dog  dayx  and  in  Uie  "  baking  sti-eeta."  The  head  gear 
of  the  army  is  open  Ui  many  objections  on  the  ground  of  boalth,  albbough  at  tlto 
preeeut  time  ita  evils  aro  lossonod  by  tlie  moditications  it  ondergOM  when  Uie 
wearer  i«  subjoctod  to  cxtremea  of  climate.  lAatJy,  the  coUege  cap^  or  "  mortar- 
board," while  toIoratMl  out  of  respect  to  ancient  custom,  is  an  oOanoa  agaiiwt  Uw 
laws  of  health  by  itd  weight,  ita  uniform  black  hue,  and  ita  scanty  provinoAS  for 
TeniiUtion. 

To  what  (^!ttcjit  the  robust,  and  ecipeoially  those  who  are  both  robust  and  young, 
c»n  dispeiu«e  with  head  coverings  altogether  ia  illuKtratfid  by  the  puptU  of  Christ's 
Hn^itaL  They  api^car  to  snlTer  no  inconrenience  from  ihcir  pt^cuUar  atUret 
althoogh  M>m«  protection  for  the  bead  is  considered  neoeHary  when  they  ara  exposed 
to  the  beat  of  tbc  sun  in  summer.  Soro«  thousands  of  street  Arabe  in  tbe  Great 
Ci^  thrive — ho  far  as  suoh  mortaU  oan  t}iri%'e — with  no  oovming  for  the  head  but 
a  mat  of  dirty  hair ;  and  it  is  not  uncommon  in  the  country  to  see  men  and 
womeii  labuoring  in  the  fields  with  no  IiMul-dreM  other  than-  that  prorided  by 
natore. 

And  now  as  to  the  covering  of  the  bead  at  night :  a  man  might  aa  well  sloop  ia 

hia  boota  as  nevk  npoea  in  a  night-cap.     With  but  very  few  exceptions,  ibu  ortiolo 

of  droa*  is  entirely  aupertiuouB,  even  when  not  injurious.     During  the  nighti  tJie  soilp 

has  an  op[iorluuity  of  recovering  itself  from  any  evils  that  continueti  hat-woanug' 

mn  .  '        '  : '  'iiglvt  about,  and  that  o]>portunity  should  be  seiaed.     In  the  tima  of  wigs, 

a  I.  _  u/as  not  only  t;xcusable,  but  even  essential,  to  prevent  too  sudden  a 

^OUkgp  of  temjKTaUuv,  incidf-nt  upon  tlie  removal  of  a  heavy  mass  of  fabw  bain; 

?or  certain  dedicate  individaals  at  the  present  day  such  a  head-coTaring.  may  bn> 

Mceasaiy.     It  may  be  of  U'uefil  also  to  the  old,  to  the  slieuinatic,  and  certainly  to 

the  bsld.     Jtut  for  the  majority  of  in(liviilual»  the  niglit-cap  is  no  more  an  eeeential 

to  baalth  tlian  it  is  a  cputributton  to  ptirBonal  beauty. 

The  Keei. — The  neck  contains  many  structure  of  importance^  I|i  it  run  the 
P«>t  Uood-vcascbi  (tbe  carotids)  that  supply  Ibe  iacei,  bead,  and  bnun,  and  the  great 
*^(the  jtiguhu^)  tliat  return  tho  Mootl  from  tboaeparta.  lu  the  mid<Ue  line  i« 
'"^o^tod  the  larynx,  or  organ  of  voice,  nn<l  also  tbe  trachea,  or  wind-piim.  Itcbind 
'Ma  structures  is  pUoed  tbe  gollcL  At  the  aidea  of  tbe  pharynx,  or  upper  part  of 
^{pUet.  the  tonsihi  are  located,  and  U-u««tli  tbc  skin  of  the  neck  are  cUiatorad.a 
^    '         iyoiphatic  gtaads  that  «rQ. apt  to  be«Q0WLeaUi;gdd  and  JnflonuKl  undw. 
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In  discussmg  the  question  of  dress  as  applied  to  this  part  of  the  body,  ifc::,  j 
necessary  to  consider  (1)  the  advisability  of  constricting  the  neck  on  the  one  h%^(/ 
or  of  allowing  it  free  movement  on  the  other,  and  (2)  the  importance  of  entix-e/^ 
covering  up  the  part,  or  of  leaving  it  improtected  by  clothing.  1.  The  necV  i 
susceptible  to  many  and  frequent  movements.  Its  proportions  are  altered  in  nearfr 
every  motion  of  the  bead.  Duiing  the  acts  of  d^lutition  and  Tocalisatioii  iig 
outline  undergoes  a  visible  modification.  It  is  indeed  a  part  seldom  left  at  rest 
Any  constriction  would  seriously  hamper  these  movements,  and  tend  to  interfere 
with  the  functions  to  wliich  they  administer.  Constriction,  moreover,  has  taa/i 
effect  upon  the  blood-vessels  of  the  part.  It  may  lead  to  more  or  less  compresBoa 
of  the  veins  that  are  bringing  the  blood  frooi  the  brain  and  head,  and  thus  indace 
some  congestion  of  the  parts  whence  these  vessels  have  issued.  The  neck,  Aen- 
fore,  should  be  so  clothed  that  all  its  movements  nnd  the  changes  in  its  proportioni 
remain  unhampered.  Stiff  stocks  and  high  collars,  that  reduce  the  neck  of  nun  to 
the  condition  of  the  neck  of  a  plaster  figure  are  in  many  ways  obnoxious.  EqaaDf 
objectionable  are  tight  scarves,  neckcloths,  or  collars.  They  interfere  with  mow 
than  one  important  function,  and  are  apt  to  hamper  the  blood  circulation.  For  tliii 
latter  reason,  any  constriction  of  the  neck  by  an  article  of  dress  is  pecQliarif 
objectionable  in  the  plethoric  and  in  those  whom  the  laity  denominate  "  apoplectic' 
Perhaps  the  evils  inflicted  by  tight  scarves,  &c.,  upon  these  individuals  have  been 
exaggerated,  but  their  possibility  can  certainly  not  be  ignored.  3.  The  question  m 
to  whether  the  neck  should  be  entirely  covered  up,  or  left  more  or  less  unprotected, 
must  be  settled  rather  by  an  appeal  to  individual  cases  than  to  general  prindpki. 
As  a  rule,  it  should  be  but  slightly  and  but  partially  covered.  Indeed,  duiing  wv 
weather  and  when  in  the  house,  the  less  the  neck  is  protected  by  clothing  the  better. 
A  scanty  amount  of  clothing  about  the  neck  allows  of  an  opportunity  for  ventilatii^ 
the  surface  of  the  trunk  (if  such  an  expression  may  be  used)  and  allows  lU 
movements  to  be  unimpeded.  In  very  cold  weather,  and  in  delicate  individoilii 
it  is,  needful,  of  course,  that  this  part  of  the  body  should  be  well  and  warmly  did. 
Custom  has  great  influence  upon  this  matter.  The  sailor,  whose  neck  is  someiriiit 
obtrusively  bare,  is  no  more  liable  to  affections  of  the  part  than  is  the  soldier,  in 
whom  the  neck  is,  peiJiaps,  too  entirely  protected  by  clothing.  I  can  imagine  tint 
if  the  sailor  were  suddenly  to  adopt  the  neck  costume  of  the  soldier,  or  the  ■oldiK' 
that  of  the  sailor,  some  inconveniences  might  arise.  These  evils  would  serve  to 
illustrate  the  fact  that  the  body  resents  abrupt  changes,  while  it  tolerates  those  tint 
are  of  slow  development. 

On  the  whole,  and  so  far  as  the  climate  of  this  country  is  concerned,  the  maniitf 
in  which  the  neck  is  clad  at  the  present  day  would  appear  to  be  well  in  accord  with 
the  dictates  of  health.  It  avoids  the  extremes  of  the  Byronic  attire  on  the  en- 
hand,  and  the  extensive  neck-dress  worn  about  the  time  of  the  French  RevoIotJcn 
on  the  other. 

The  Trunk  and  Extremities. — In  the  matter  of  male  attire  as  appUe<l  to  tJ» 
trunk  and  extremities  little  need  be  added  to  what  has  already  been  stated  i* 
dealiDg  with  the  comparative  value  of  certain  dress  materials  and  the  subject  A 
underclothing.     The  outer  garment  should  conform  to  those  rules  that  are  dicte^d 
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J  a  oonsidentiou  of  the  primary  purposes  of  clothing,  and  should  aim  at  properly 
rotecting  the  body,  and  at  maintaining  it  everywhere  at  an  equable  temperature. 
hese  garments  should  be  so  constructed  as  to  avoid  compression  of  any  part,  and 
lonld  be  free  from  snperfluoas  weight  With  regard  to  this  latter  point,  it  is 
fficnlt  to  give  sound  data  witiiout  at  the  same  time  entering  into  many  and 
MsdlesBly-minute  details.  It  is  possible,  however,  to  appreciate  the  weight  of 
Dtfaing  worn  by  those  whose  costumes  are  uniform  and  liable  to  but  slight  moditico- 
nn  from  time  to  time.  As  examples  of  such,  we  may  take  the  dress  of  soldiers  and 
iltwsL  According  to  Br.  Parkes,  the  weight  of  clothing  worn  on  the  person  of  an 
ifantry  soldier  amounts  to  about  10  lbs.,  this  estimate  including  the  shako,  winter 
onsOTB,  and  l^^fings.  The  infantry  great  coat  weighs  on  an  average  from  5  lbs. 
I  6  Iba.  Dr.  Buck  gives  9  lbs.  as  the  average  weight  of  the  cloUiing  usually  worn 
f  Bailors,  lOid  13  Ibe.  8  ofa  as  the  weight  of  the  entire  suit,  including^he  overcoat, 
ip,  and  shoes. 

Becapitnlating  what  has  been  already  stated,  it  may  be  said  that  woollen  outer 

irments  should  be  worn  in  cold  weather ;  while  in  summer  the  material  is — other 

lungs  being  equal — of  less  importance  than  colour,  and  in  hot  weather  the  best 

nter  garment  is  one  made  of  cotton  or  of  like  substance,  either  white  or  of  light 

oloar.     Qarments  worn  in  successive  layers  are  warmer  than  a  single  garment 

■outaining  the  material   of  many.     The   dress   fabric   should   be   porous   within 

naonable  limits,  and  should  not  be  worn  too  tightly  applied  to  the  body.     It 

■Bost  not  be  supposed — as  some  would  appear  to  believe — that  one  simple  garment 

ii  equally  well  adapted  for  both  hot  weather  and  for  cold.     In  this  country,  among 

aeertain  class  of  men,  one  Tiniform  black  coat  is  worn  throughout  the  year,  quite 

intspective  of  changes  of  temperature  and  climate.     The  laws  of  society  are  opposed 

to  the  indiscriminate  use  of  healthy  dress ;  and  in  selecting  attire  there  are  many 

viio  must  conform  to  social  dictates  before  they  can  attend  to  the  demands  of 

l>nltlL    To  a  professional  man  a  black  frock  coat  may  be  a  suitable-enough  garment 

■w  m  English  winter,  but  the  usages  of  society  would  not  tolerate  the  spectacle 

cf  >  i&ysician  visiting  his  patients  in  the  summer  clad  in  white  cottob  trousers  and 

'nttoQ  blouse,  with  a  white  straw  hat,  and  a  neck  innocent  of  collar  or  scarf. 

IVoQsers  should  be  suspended  from  the  shoulders  by  means  of  braces.  Belts 
■od  vaistbands  of  all  kinds  are  objectionable.  They  involve  more  or  less  con- 
*K&)n  of  a  part  that  is  often  seriously  affected  by  constriction,  and  that  especially 
I'T'ireg  freedom  of  movement.  In  men  the  outline  of  the  body  is  such  that  there 
"bottn  ins^nificant  amount  of  waist,  and  the  hips  when  compared  with  those  of 
*'**en  are  not  prominent.  The  practice  of  bracing  a  belt  tightly  round  the  waist 
••'tti  about  to  commence  vigorous  exercise  is  particularly  objectionable,  and  may 
■•i-«  one  writer  has  pointed  out — to  the  development  of  rupture.  Braces  should 
•*  of  elastic  rather  than  of  non-elastic  material,  in  order  that  they  may  conform 
■"We  readily  to  changes  in  the  posture  of  the  body.  The  braces  commonly  used  t<v 
"■pend  the  nether  garments  are  objectionable  in  that  they  involve,  in  to  and  fro 
"'^'^ciaents  of  the  body,  a  considerable  amount  of  friction,  and  some  slight  amount 
"«stnin  upon  the  shoulders.  This  objection  would  be  met  by  a  brace  so  constructed 
^  the  part  eroanng  Uie  shoulders  would  remain  unmoved  during  changes  in  the 
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posture  of  the  body,  vbile  thu  oecesury  movement  wfts  thrown  ujiou.  UiU  jp^ 
tho  bracti  tliut  is  attached  to  Uie  tivusers. 

Tight  leathern  brf>ccb»s  arc  injuiious  in  that  th&y  interfere  with  moicukr  an^ 
meiit,  and  hamper  the  proper  uxurcbui  of  the  muscles,  while  at  the  ibiiip  lslllll^ 
harass  the  atu-ruce  circulutiou  of  thu  Hub,  luid  iiru  apt  to  inaku  thu  thigh  ouU  lal 
ufteu  numb.  These  evils  arc  iiiicn!u5t<d  when  tho  giuoncut  iii  not  only  too  «kii|f 
applied  to  the  extremitiijA,  but  servta  ti>  couKtriat  olsii  the  regiiw  of  th4  greitt. 

Dress  a-H  applietl  to  Lhu  iiaiuU  and  Ft^  will  be  discussed  in  dealing  wilJtlb 
eubjoct  of  womon's  drees. 

Fbhalb  D&xss. 

Tha  ilfod  and  JV«I:. — The  general  circumstances  that  infiueooe  the  jimim 
clothing  of  the  head  and  neck  have  been,  already  considered.  It  remains  la  l«kr 
note  of  some  few  {xiints  that  are  especial  to  women  in  connection  with  those  nffm> 
If  the  niaU-  head  actually  rcquircfi  but  little  covering,  t)ic  f'?maie  head  is  OBrtainljfgi 
need  of  still  ktks.  lu  lite  liret  place,  womon.  ure  pru^ultd  miiL  a  more  deuMisJ 
a1>undaDt  covering  of  hair  thait  men  c&n  boast  of,  and  it  is  possitile  for  that  hairto 
be  80  arranged  olmat  tlie  head  as  to  discharge  nearly  aU  tlie  functions  of  a  p«lltf 
hat.  Tht;re  im,  or  was,  for  example,  a  fashion  of  "  doing  "  the  haii*  that  ooosistcd  0 
fi>nuing  it  into  sevcrul  [ilaits,  that  were  then  lightly  ouiled  around  kheLc*d  wh 
to  evenly  cover  it  over  Uio  greater  jmH.  of  its  extent.  £y  tliis  mcoBS  th«  hrmi  m 
provided  with  a  natural  cap,  made  of  a  matertol  that  of  all  others  would  appeui  tob 
the  mont  suitable  as  a  covering  for  it,  that  was  light,  easily  peuutrat«d  by  air,  pannl 
to  moisture,  and  notrcadily  influenced  by  change  of  tempetutur&  In  ancientOmtt 
the  luiir  ujipeara  to  have  been  so  worn  us  tu  render  the  head,  under  onliaify 
circumstances,  independent  of  artificial  protection.  This  was  effocted  by  keopin|i 
moderately  short,  and  by  massing  it  more  or  less  evenly  over  thu  hnul.  Tbe  ivr 
waa  tlius  kept  loose,  and  the  scalp  free  from  unnecessary  compruHsiatL  Am  W 
other  example  may  be  noted  the  ^hiou  of  wearing  the  hair  short,  ood  of  tfhn^ 
it  up  into  a  thousand  small  curls  that  evenly  covered  the  head  with  a  UgfalM 
(efficient  covering.  In  such  a  method  the  scalp  is  jurotected  by  owana  that  fiad  ihiv 
most  complete  fulfilment  in  tlie  woolly  head  of  the  negro^ 

lu  the  next  place,  women  are  much  leas  ex|)osed  to  tho  vagari>s  of  rlimiils  Ah 
are  mou.  They  are  not  (or  should  not  be)  exposed  to  a  scocchiiig.  amn  fet  m^ 
hours  while  engaged  in  some  laborious  work,  nor,  under  ordinary  cirouraAtatMM,  M 
they  required  to  battle  with  wind  aud  rain ;  their  life  is  such  that  it  im  KpiBai.nli0 
under  shelter  than  in  the  open,  and  even  their  outdoor  amuseuumta  do  not  vohIf 
call  for  muoh  intimate  acquaintance  with  the  ^'eleuenta" 

lastly,  the  parasol  must  be  regarded  aa  akind  of  hai  X  would  not  fur  a  otomc^ 
iMlvocate  thu  use  of  this  impedimentum.  But  its  adoption  ia  veiy  g^^Hcalf-aid  jt 
may  fairly  Ui  considered  as  affording  a  covering  for  the  head.  The  thaakanftdil^ 
hair  and  the  exoellcut. blood  supply  of  the  scalp  afibnl  saUtontial  pn^m^km^gfif^ 
cold,  but  agunst  solsr  heat  tha  oivilised  female  requires  arlifi^u*!  aid.  -  Xk*  F*o^ 
ia  certainly  not  the  l>ost  means  of  4kabrding  that  OAsistanae.,  It  haa  tn  ba  aapftctal 
over  tlie  head,  imd  is  otm  of  tho  many  litfcla  obatylni  in  thA.«ay,  ol  .aci.  mt 
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gmreful  ouri^ge.     That  wozuca  c&n  witiiouk  dotnment  gf>  witb  th«  htad  praoiipatly] 
lijif) — if   we  exampL  Uia  umbivlia  uiid  suuitbada  u»  licad-({oiir — wait,    I   it 
pnctiatU/  demonitjntsd  khdo  };cml»  mgo,  whan   Uiu  l>ousei  wns  reiiaced  to 
uucrosoupio  diioausioiLS  Uiat  by  no  a(n)tch  of  Ungiuge  ooulii  it  bo  s&id  to  ba«t] 
Mnerod  the  h(<«d. 

^HVP^liatfirer  urtificdai  cuTaring  is  adoptiNl  iur  'the  fnuiide  hemA,  it  idkould  lUi 
nT«!  tiittiMj  cjuuliiiaituuu)  :— It  tthutdd  bo  lij^litt  Mid  pOTviuuv  to  lur  &ud  uioittUtrv.     I( 
ibould  muiutaijj  tite  head  at  all  porta  ut  mi  otjiuUdu  tomperaturp,      li  slrould  rtot 
BOOStxict.UiQ  scalp,  sad  it  ahould  h»  competant  to  {iroiMit  the  eyrs  from  the  glora  of 
the  Bun.     There  is  a  tendoiu^,  parbaps,  in  womam  b>  carry  too  muoh  ratlior  than 
too  littk;  tt^oa  the  head.     Coaddering  the  hair  as  a.  heail  covedng,  it  is  often  most 
uidiacx«etljr  used.     It  i»  oUowed  ta  grow  too  long,  auii  to  opprcM  tho  h««d  by  Us 
Deedleaa  wci^t :  ut  it  id  mafitiud  into   knolis  and  protiibcvaniMM,  that  leav»  one 
part  ot  tli(?  actdp  almost  laru  and  anothtu-  part  unduly  oovered  up  \  or  liiu  aliotnl-j 
Datiou  o{  lalse  tinir  is  indiil^cd  iu,  and  collectioiia  u£  this  faat«nal  aru  ioeatod  upoiil 
tiiQ  Jodp  iu  apota  iDdiuittd  by  faaliion,  with  the  rrwit  that  undue  pro»iire  ia 
brought  to  bear  upon  the  skiu,  and  the  tempcrstun)  of  tho  head  ia  diatarbed,  and 
'  :    I   luifqual     Apart  Jrom  xXuik.  thoru  ara  doUiJs  naeDoiated  with  false  hair 
-T<i  not  at  all  pleasant  to  conUuupUte. 
^  With  rofiirttioe  to  bonnctn,  ihuy  aru  olten  gendafad  unduly  heavy  by  sn| 
oruuDcnt.  even  U  juot  u£  much  weight  in  UittKuuivaa,     Boaneta  and  haia,  mcoaovai^] 
uv  £requeoUy  poised  on  ouu  acgincul  o£  the  boad  dbXj.     Th»y  have  boea  wonB*] 
Nit  tlie  )>ack  of  Ui«!  head,  ao  as  tn  leave  a  oonsid'vahle  portion  of  the  vai 
n« ;  imd  have,  uu  the  othnr  baud,  been  worn  su  jar  forward  aH  to  approa^' 
t^  ej^})rxnfx     iicqineta  should,  if  possible,  protect  the  eyes  froa  iha  gkn  of  the 
son.      At  present   tlus  pt-oleetimi  is  afTorded  by  the  j>anu»i,   which   is  tolerated 
tiecattae  juAt   now  it.  i»  iinfAAliion»l)h<  to  exhibit  upon  Uie   clieeks  Uie  signs  of 
liealth.     The  edicts  of  fashion  a>«eri  tlmt  thr  complexiou  muxl  bo   "  pre«erv*ed,"  a 
lickly  pallor  is  moro  to  be  deaitvd  thau  a  ruddy  skin,  and  then'  ia  noum  vulgnrity 
mrriiutMling  th«  "nut-browu  uuud."     ^  lonf^  tbercConv  a*  tho  uatural  efiboU  of 
lUnli^bt  and  a  freshening  bre«ze  a|Mn  tbn  healthy  cheek  ore  vulgar,  ko  huti[  wiU 
pa^msolg  bo  a  nceewitj.    When,  bowuver,  the  popular  taste  will  allow  tlisL  thoroara^ 
boiaties  in  health  as  well  an  in  diMABo,  the  suusluLda  may  Y»  case  aside,  the  iJaoe 
Wl|)r.  ho  fnslicat;d  by  bua  and  wind,  and- a  bonnet  may  be  wuru  uu  c<uuitruct«d  aa  to 
ghad^  the  eyes  frani  glare. 

B^Lword  with  regiinl   to   rtdU.     Tltey  are  wiini,  I  ain  told,  for  many  Masons, 
Hip  the  hair  from  lieing  blown  al.>out ;  they  help  to  maintain  a  bonnet  in  it 
;  and  they  yorvf  to  iiide  a  coarse  sklo,  and  to  nuidify  the  ofiiect  of  a 
"     '  *    '    '  r       '    t..  to  judge  whellior  these  oliieobi  are  auffiaiiintly  wei| 

i'  dnwa  that  nuist  undiir  any  circumstancea  be  at 
1  do  not  ior  one.  momeut  bcliere  the  statemnnta  that  luve  Utiuadvancad 
Ti'i-i    rl  ni  Veils  canae  itli'^rt-«'ijtlitedn<.'»tti,  ao'MPtingt  and  blittdoau^' alUiMi^ 
•  <  a  little  wiUi  virion  wbou  wotJL  ,       •> 

W  tnm  uirruiU  over  the  inouLli,  they  itoon.  become  aaturatad  with  raaiatuns  ao^. 
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thereby  oaose  all  the  air  that  is  inhaled  to  be  unduly  charged  with  dampnaa  Hbb 
can  scarcely  be  other  tluui  a  disadvantage.  The  veils  thus  moiBtened,  momonr, 
may  in  cold  weather  lead  to  chapping  of  the  skin  and  to  cracked  lipB^  an^l? 
means  of  the  poisonous  dyes  that  they  sometimes  contain,  may  indnoe  oertw 
conspicuous  eruptions  of  the  face. 

The  Neck. — The  observations  that  have  been  already  made  upon  the  clotimig  cf 
the  neck  in  males  apply  equally  to  the  opposite  sex.  But  few  especial  points  bm 
to  be  noticed.  Perhaps  the  most  common  fault  observed  in  the  neck  clotiiiDg  d 
women  consists  in  the  frequent  changes  that  are  effected  in  the  amount  of  miterU 
worn  round  the  part  at  various  times.  At  one  period  of  the  day  the  neck  nuy  be 
well  covered  up  to  the  chin,  while  at  another  period  (as,  for  example,  when  u 
evening  dress  is  donned)  it  may  be  suddenly  left  absolutely  bare.  To  ke^  tlw  Deek 
eonatantly  well  protected  by  clothing  may  not  be  an  evil,  nor  may  it  be  iujnriooito 
leave  it  con»UirUly  entirely  bare,  but  it  certainly  is  an  evil  at  one  time  to  protect  tk 
part  elaborately,  and  at  another  to  leave  it  free  irom  all  covering.  Sudden  flnctoft- 
tions  in  the  circulation  and  temperature  of  the  skin  are  not  weU  borne  in  any  put 
of  the  body,  and  the  neck  forms  no  exception  to  the  rule.  As  to  what  may  be  4» 
actual  manifestations  of  this  unwise  practice,  it  is  perhaps  difficult  to  q)eak  vilk 
precision.  I  think  it  will,  however,  be  allowed  that  women  are  more  prone  ^ 
men  to  sore  throats,  to  colds,  to  mild  attacks  of  laryngitis,  associated  with  sow 
loss  of  voice,  and  to  swellings  of  the  lymphatic  glands  in  the  neck.  It  may  not1» 
incorrect  to  assume  that  these  evils  are  often  to  be  traced  to  tie  uncertain  corciiaK 
of  the  female  neck,  and  to  the  abrupt  fluctuations  of  temperature  to  which  thiipirt 
is  sometimes  exposed.  Women,  perhaps,  indulge  more  frequently  than  men  in  'S» 
practice  of  wearing  tight  collars  and  bands  around  the  neck.  This  practice  appoB 
to  be  less  common  since  the  admiration  for  a  "  swan-like  neck  "  has  waned,  iwl 
since  it  has  been  demonstrated  that  such  a  neck  is  generally  ^e  outcome  d  v 
undesirable  degree  of  emaciation. 

Dr.  Vaughan,  in  his  remarkable  essay  on  dress,  observes  that  "  three  timtt  ■ 
his  life  he  has  seen  them  (collars)  so  tight  as  to  break  while  tJie  ladies  who  *ff* 
them  were  dancing."*  These  accidents  are  certainly  less  common  at  the  prMSt 
day,  but  at  the  same  time  it  is  desirable  to  remember  that  any  constrictiott  of  A* 
neck,  however  slight,  cannot  be  other  than  injurious. 

The  Trunk  and  Extremities. — Under  this  heading,  which  practically  invoh* 
the  consideration  of  tiie  whole  attire  of  women,  a  great  deal  has  to  be  aid.  R 
must  be  confessed  that  the  dress  of  women  at  the  present  day  is  in  many  pnn^ 
extremely  bad,  that  it  is  as  a  whole  unreasonable,  and  in  many  details  purpoadMi 
and  that  it  tends  to  be  injurious  to  health,  and  to  interfere  with  tbe  proper  fondi«i» 
and  development  of  the  body.  Much — possibly  too  much — has  been  said  of  h*P 
upon  the  evils,  both  real  and  imaginary — of  the  female  attire  of  the  present  i^ 
and  vigorous  reforms  have  been  instituted  for  its  improvement  These  attempt'* 
a  dress  reformation  Jiave  been — like  other  reforms — often  violent  and  premttm*- 
They  have  been  ushered  in  with  exaggerated  statements  as  to  the  evils  of  moifciw 
dress  on  the  one  hand,  and  the  benefit  of  some  "  hygienic  costume  "  on  the  oftc* 
*  "  An  Enft7,  Philoaophical  and  Medical,  concerning  Modem  Clothing."    London,  1792^    Afi  H. 
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not  a  lifctla  has  been  done  to  delay  the  progi-e.s8  of  a  sound  reform  by  tlie 
!iae  action  of  the  apoatlea  of  change.  It  is  neccsgary,  thereioiv,  in  dftaiin}^  \sitli 
this  matter,  to  procc««t  with  caution,  luid  upon  Uie  lines  only  of  simple  fact,  avoiding 
extremes,  and  especially  the  hysterical  utt4?rauces  of  tJie  idurmiKt^  uud  taking  into 
some  oonxideration  exiating  tasuw  and  what  may  he  fairly  oonaidered  as  existing 
interesta. 

I  propose  to  Ural  point  out  the  defects  and  evils  in  tlie  female  attire  of  the 
present  day,  and  then  to  indicate  the  maimer  in  wliieh  those  wWa  may  be  remedied, 
the  lioefi  apon  which  a  healthirfr  form  of  dreie>  may  be  constructed. 
Underclothing. — Before  attempting  any  criticism  upon  thix  matter,  it  ia  well 
to  bear  in  mind  thi'  nxiuirements  of  healthy  dress.  They  are,  the  perfect  covering 
of  the  body,  the  muiuceuiuice  iii  all  jwrts  of  uu  erjuublL-  leuipvi-ature,  the  absence  of 
saperfluoua  material  and  needless  weight,  and  the  uon-interfereuce  with  any  of  the 
nomud  functions  of  the  orgauiam. 

In  the  first  pUice,  the  material  worn  next  to  the  skin  by  perhajwt  the  majority  of 
women  ia  either  linen  or  cotton.  The  total  miHuitability  of  audi  materiahi  for 
imderohstbing  has  been  already  pointed  out  It  ia  true  that  women  are  not  oom- 
moniy  exposed  to  such  ejctiemes  of  temperature  aa  men  often  endure,  hut  at  the 
same  time  they  are  probably  mort;  susceptible  to  fluctnatiomt  of  tompemtnre,  and 
more  liable  to  sutTer  injury  from  such  clumges.  It  ia  very  desirable^  therefore,  for 
EWBOUS  that  have  been  already  given,  that  woollen  fabrics  should  replace  those  now 
ao  commonly  woni  ni>xt  to  tlie  nkin.  In  the  summer,  and  by  thotio  [wnmua  whose 
abas  are  unduly  irritable,  a  aiJkpn  material  or  a  gauze  fabric  may  b«  worn  in 
ooQiact  with  the  l>ody,  but  there  are  no  ordinary  circumstance.^  that  render  linen 
ir-garmenta  either  deairable  or  likely  to  be  free  from  injuricjuH  effectK. 
The  ordinary  linen  or  cotton  garment  that  ia  almost  universally  worn  over  the 
u  in  many  rospecU)  a  ridiculous  article  of  droiss.  It  leaves  the  nock  and 
half  of  the  chest  Wre.  and,  )>eing  sleeveless,  it  aQbrds  no  covering  for  the 
'tnii.  It  is,  moreover,  neediesaly  loose,  and  instead  of  fitting  the  body  and  clothing 
't  evenly,  it  becomes  thrown  into  folds  about  the  waist,  that  add  to  its  unequal 
I^^pertieH  as  a  mointainer  of  the  warmth  of  the  iH^dy.  As  an  article  of  dresRf 
'**»ofore,  it  ia  very  defective,  and  somewhat  purposeless,  and  involves  an 
*^pauUture  of  materia!  oat  of  proportion  to  ita  valoe  as  an  element  of  healthy 

Boferrtng  mora  generally  to  the  unequal  distribution  of  warmth  that  women's 

"'^W  enooungea,  it  mnst  be  noted  tliat  in  the  case  of  u  female  clad  tii  the  ordinary 

*^y,  the  cliaracter  and  arrangomeitt  of  her  garments  are  such  that  thn  lK>dy  is  found 

^  he  most  unevenly  covered,  and  that  certain  parts  are  kept  unduly  warm,  while 

'^^hera  are  allowed  to  become  unnecessarily  cold.     A  prvpov  oi  this  matter,  it  is, 

Pvdapa,  needless  to  refer  to  the  loie-iucixd  dreug.     This  costume  has  lieen  ao  exten- 

^^f  and   so  systematically   abused   tlwt    further   condemnutioD   of    it   may    '^ 

^iMeOBHUy.     Certainly,  few  forms  of  attire  could  exhibit  more  glaring  errors,  or  be 

ha  eoQsistenc  with  tlie  requirements  of  health. 

To  come,  however,  to  every-day  attire :  the  condition  of  a  woman  dad  as  the 
peat  majority  of  the  »ex  are  clad,  u  thus  graphically  described  by  an  American 


^ 
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lady  *  vfib  hus  wrHtcn  much  on  dran : — **The  Hiubti  bavejaot  hElf  U»  uaatnit  d 
eovmng  whirh  is  put  upon  the  trunk  of  the  body.      Many  giirmtrntK  have  noriMm, 
ftnd  what  slcti^-es  there  are  either  come  to  an  end  a  ftiw  mchus  below  thn  shoDliI(r,« 
ihey  arc  loose  and  flowing  at  Uic  wruta,  so  us  to  expose  the  ana  os  fftr  u  tbe  dbn 
to  the  oold  air.     An  to  thn  legn,  the  elothing,  which  bhontd  incroam  in  dinsctnft 
to  the  distance  from  tha  bo<ly  to  the  feol,  diminishes  in  the  same  mtia     Tliin  drwwi, 
thinner  stockings,  and  wind-blown  nkirts  wliich  keep  up  constant  eurrenl«  tif  lit, 
supply  litlle  warmth  to  the  limls  beneath.     The  feet,  ha]f  clad  and  ptnchcxl  in  tigH 
boots,  are  chilled  in  consoquence.     The  tmnk  of  Uift  body  has  as  many  ^-arli'd  ms 
of  teinperaHiro  as  the  plflnet  it  inhabits.     Ita  fHgid  zone  is  above,  on  the  shoulilm 
and  chest ;  for,  although  tbe  dress-body  extetidM  frtitn  the  neck  to  tlie  watst,  no*!, 
if  not  alii  of' the  garmeutti  worn  Ix^ncat^  !t  are  low-uedt^     Tlie  tenipente  vtb 
lies  betwf>eb  the  nhoulders  and  liio  belt,  for  that  re^oo  receives  tfa0  addHioari 
covering  of  under-vcet,  corsi:t^  and  chemise.     Tho  torrid  tone  li^ins  vtth  Uw  Wj 
and  hftntlB,  and  cxt^^nds  tti  the  lirabs  below,  for  all  the  upt^^r  garments  ara  amtii^^| 
Ijelow  the  belt,  and  all  the  lower  garmentn  come  irp  as  far  m  tho  belt,  wa  tU^V 
clothing  over  the  whole  hip  n^ion  must  bo  at  least  double  what  rt  is  orcr  any  rtM 
ijoclion.     "Bnt  it  is  more  than  double  ;  it  in  qnadmple.  for  »■'  '  ■■w 

garments  have  a  enperfluons  fidnesa  of  materirtl  whirh  iabro  i  ,  jtff 

gsthem  or  li^  pl&itR.''  Tiideed,  the  ordinary  fnnalo  dn«t,  ahhongh  it  tnay  ba  ptk 
in  qnantity  and  good  in  quality,  is  yet  very  pi-ooe  to  be  bad  by  the  nraniMr  in  wUA 
tbe  materials  that  compose  it  are  distributed. 

Tills  imeqnnl  distribution  of  beat  over  the  sorface  of  tbe  liody  is  on  oAaet 
against  definite  physiological  laws,  and  cannot  prova  other  than  injnriona.  Ttmf 
be  that  the  injury  inflicbpd  is  in  many  cases  ^ght,  but  H  is  not  on  thml  NODmrtM 
be  f^ored.     On  the  other  hand,  it  most  be  aflserted  thnt  under  r,       '  intslaiw* 

\\\t>  ills  thftt  mny  arise  from  this  faulty  protection  of  the  IwHy  'i    .  -  -y  pft, 

and  proved  the  source  of  special  disease  and  "  delicate  health "  to  many  wosat 
The  clnstofTlig  of  many  garments  about  the  waist  is  obnoxious  in  sM-erml  wmya  h 
the  first  pTuce,  the  plan  must  cause  some  cunstriction  lA  tho  waist  and  aume  |>iu*w* 
■itpon  tlio  abilonicn  ;  and,  in  tho  aecond  place,  it  must  maintain  the  \nti  tn  sa 
undesirable  state  of  warmth  when  compared  with  Uie  surfare  temperuture  cj(»fc» 
Tesfnf  the  body.  A  lady,  writing  upon  this  subject,  asserts  tjiat  it  m  possiWeftr* 
woman  dad  in  winter  attire  to  have  her  waist  encircled  by  fovrteen  by«n  rf 
clotlmig  material.  This  somewhat  alarmmg  announcement  is  exp'^jftf^  Hr  tk 
statement  that  the  garments  attached  about  tho  waist  are  nsnaJly  '"* 

Hooblo  band"  in  rsuih  instiuioe-.  "nnis,  tlw  fourteen  layers  repnueikt.  m-.."!  ^isJ 
garments,  TTio  waist  is  the  district  between  the  lower  ribs  and  Um  hm  hnnrt  R 
IB  a  part  readily  constricted,  wid  around  it  these  ^\<■  "^ 

There  is  no  doubt  that  some  portion  trf  the -weight  of  ■  -    -  ■  *^ 

hip-bone  direct,  and  isi,  therefore,  oomparativoly  hannless,  esp<H!tially  is  vobms  *il^ 
Itrominent  hips.  But  a  certain  amount  of  support  fWr  tho  garments  nv  -  '  '  •'^■^ 
front  direct  pressure  of  the  waiijt,  and  this  must  )jo  still   more  cocuj  ^ 

stout  and  in  those  who,  like  the  youn^  have  slight  hipa    ThiM  eonMrictMii  <m— * 
*  Hn.  WooboD.    "DranuidHiidtli."    Uoslnal,  IttSa 
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iMo  be  iftjariou.  It  interfertes  Willi  the  proper  action  of  ih«  abUomiruU  mtuclea 
Hi  wiUi  the  functions  of  thosQ  Tuoera  that  come  vithia  tlie  tine  of  prrteore. 
ActR  pcrrhAfM  Tuo«t  JnjarirtiiAly  nxmn  the  organs  mpeciaJ  to  Mromm,  and  Uip  chan^ 
tile  position  of  the  womh  that  a  tight  buid  aronntl  the  waiHt  cnu  produce  has 
ie«  demunsirutyd  by  a  wcll-known  writer  on  the  diaeoac*  peculiar  to  the  aex. 
think  ihat  without  doubt  a  mmiber  of  thwie  dispasw,  wliich  anj  of  alarming 
eqaeney  and  oT  no  trivial  cluiracter,  niaj  ove  their  ori^  to  Ihia  heavy,  erer- 
■gging  ooil  around  the  mist,  and  in  caaei  irhere  wnne  other  oanae  can  be  ascribed 
■4m  maliuhf,  I  imagine  that  this  constant  downward  preggure  and  canatrieting 
roe  is  all  active  agent  in  exapgi-rating  tho  diaeue. 

tSt  tnuat  not  be  presumed  tliat  Uio  preasura  efieots  of  many  gartnonta  attached 
^^  the  wfthit  am  obviated  by  ireartng  a  ooraet  beneath  theni.  The  preasure  is 
^P^  iBodUled  and  Teditrtrihutrd,  while  not  one  fraction  of  the  weif^ht  ir  rcmored. 
HAHb,  igUB.  Utii  mnlUtado  of  bonds  above  and  alraut  the  htpa  tends  to  keep  the 
glan  unihily  w«rnr,  vnd  to  lead  to  congestion  of  the  pelvic  viscera.  These  visoeraf 
bMv*  tedvilo  libe  organa  wpeelal  to  worni-n,  are  from  their  position  peculiarly 
iKf  otfHgratlon;  and  it  is  not  difficult  to  nndenttAnd  that  many  layers  of  warn 
(n  thrt  vicinity  of  these  organs  will  incrrasn  that  tftndenry. 
iJtf  tlu*  liip  rvgion  is  somewhat  too  wi>ll  providud  with  clbthiug,  tlie  lower 
[traakitiea  are  imperfectly,  and  certainly  injudiciously,  eoveml.  As  an  American 
irri  '  '-^  it,    "  Tbo  legs,  clad   with    one  thiolrni'KS   of  cotton,  go 

idfhi   „         ^  t'lUlnon."     This  brings  ua  to  the  considiTution  of  Ui« /Wfioftoi 

I  IB.  kKicle  of  clothing,  and  especially  as  A  ooverinf{  for  the  lower  Umba.  This 
inn*«it  If,  no  doQbt^  of  infinite  value  among  primitire  communities,  where  it  forms 
ba  »le  attire  of  th»^  female  poiiulation,  but  it  doea  not  appear  to  be  suited   to 

ta  nee^  nor  in  it  thr  most  sonirible  or  economi«\l  way  of  rlothing  the  lower 
utiea.  One  wonM  iiuagino  from  the  attire  of  the  onHnnry  woman  that  she 
one-lee;2(<d  animfil.  To  vaguely  smrouud  two  distinct  limbs  with  one  garment 
■By  thA  l<>axt  dirrft  mrrthod  of  clothing  thrnn,  and  to  supotimpooe  a  second 
Mvver  the  tint  when  increased  warmth  in  nordi>l  la  a  proceeding  as  lacking 
H^namn  as  ft  is  prorligal  in  materiuL  Patticoats,  however  well  they  may  suit  tl»e 
JKafatire  asprcte  of  drtss,  are.  rut  articles  of  clothing,  bad  in  many  ways.  Their 
•'^ht  Is  oontidefable  ;  they  acrinusly  impede  movement ;  by  hampering  the  action 
ifftn'  lowiT  Hmbe  they  invohre  an  nnneceiRtry  expenditure  of  muicolnr  force,  and 
if  l(iti|e  oiough  to  reach  the  groond,  they  serve  to  accumulate  dirt.  Thi*»*o  wretched 
B**!!!!*  limit  immensely  the  oat-door  amuNomenta  of  women — they  put  a  tax  upon 
^ffirmnHt  nxtyrvinf  '■  ■■H-e  a  use  of  tht?  lower  Hmb*.     They  art)  an  actual  drag 

"P**  the  wearer,  siv;  "( the  main  obstach-n  in  tlie  way  of  tlie  proper  physical 

■•^(l^pmenli  of  women.  It  is  of  titll*^  nw  to  attempt  to  advise  a  woman  to  take  a 
*•  milrt'  walk  on  a  winter's  morning,  in  the  place  of  sitting  at  home  over  a  fire,  if 
■•valk  invoIvM  tlm  dmcuinK  «l»out  of  a  great  weight  of  clothes  that  by  dangling 
*"'  iddft  to  the  bnrden  to  l>e  home.     Suroly,  the  most  reasonable  way  of 

y'''  ^  :..  luWfT  extTMnities  is  by  clothing  each  limb  separately.  Such  a  plan 
'""^^m  tbo  need  of  only  one  garment  (In  addition  lo  the  outer  dretai  or  gown), 
^  *ttte  ivbMher  the  weatiwr  bo  wann  or  cold,  for  when  additional  warmth  U 
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j-oquired  it  can  be  obtained  by  simply  increasing  the  cliaiacter  (nr  tiie  thichtaicf 
the  material  tised.  If  in  winter  women  were  to  clothe  their  lower  extmnitia 
separately  with  some  suitable  woollen  fabric,  they  would  be  in  no  more  need  (rf 
petticoats  than  are  men.  Instead  of  the  lower  part  of  the  body  being  hunpend 
with  a  multitude  of  garments,  there  would  be  two  only — an  outer  dress  and  a  pnfcr 
under-dress  for  the  extremities.  If  a  petticoat  be  needed  for  decorative  purpoHi  it 
could  be  added,  but  only  then  as  an  element  in  the  ornamental  province  of  cbo 
Such  a  costume  would,  I  pi-esume,  present  the  same  external  appearances  u  an 
shown  by  the  ordinary  dross  of  the  time  ;  and  in  practically  abandoning  pettionti 
and  clothing  the  lower  limbs  in  a  sensible  fashion,  women  would  be  introdadngM 
very  terrible  imiovation.  I  think,  moreover,  that  this  method  of  clothing  the  lonr 
extremities  would  be  somewhat  more  decent  than  is  the  petticoat  arrangemoi^  od 
would  render  the  position  of  a  woman  on  a  windy  day  less  embarrassing. 

The  evils  that  have  just  been  alluded  to  are  exaggerated  by  long  8kirt%  bf 
-"tied  back  dresses,"  and  by  heavily  ornamented  gowna.  Every  additional  onnoeof 
weight  in  the  garments  that  surround  the  limbs  meana  so  much  additional  moaealu' 
exertion,  and  the  dress,  elaborately  decorated  by  much  superfiuoua  mataiill 
represents  a  terrible  and  superfluous  amount  of  work  for  muacles  that  are  perinf* 
already  burdened  enough. 

Tight  Sleeves. — The  evils  attending  upon  the  wearing  of  tight  sleeves,  altlM^ 
not  considerable,  are  yet  sufficiently  pronounced  to  render  such  a  form  of  dotkiag 
objectionable.  Sleeves  that  tightly  embrace  the  limbs  interfere  with  ih»  vnos 
circulation  of  the  part,  and  tend  to  make  the  fingers  bluish  and  cold.  In  cua 
where  the  tightness  extends  well  up  into  the  arm-pit,  some  swelling  of  the  hitA 
and  other  inconveniences  may  follow.  Pressure  upon  the  nerves  of  the  lin^  iriiidi, 
for  the  most  part,  nm  at  no  great  depth  beneath  the  skin,  may  lead  to  mmifit 
pains  in  the  extremity,  or  more  probably  to  some  numbness  of  the  fingn 
Moreover,  the  tight  sleeve  interferes  seriously  with  muscular  action,  and  mlrieli 
the  range  of  movement  of  the  arm.  It  is  impossible  for  a  person  to  gra^  so  Saif 
with  the  arm  compressed  by  a  sleeve  as  when  the  limb  is  free  from  constrictioii,  tai 
there  is  probably  not  a  very  great  number  of  women  who  can  Jre«ly  make  tWr 
hands  touch  over  their  heads.  Dr.  Yaughan — ^to  whose  essay  reference  has  almdf 
been  made — adds  still  another  inconvenience  to  the  tight  sleeve.  "  I  onoe  kite«,^ 
he  says,  "  a  woman  come  to  be  bled  whose  gown  sleeve  was  so  ti^t  that  the  bloed 
could  not  be  stopped  till  she  was  persuaded  to  cut  it." 

Tight  Lacing. — ^The  subject  of  tight  lacing  has  been  for  many  yean  the  pHet  i0 
resistance  of  all  who  have  dealt  with  the  hygienic  aspects  of  dress.  ^Hie  fopaia^ 
lecturer,  the  popular  writer,  and  the  popular  artist  have  all  expended  cMukknU^ 
pains  and  energy  upon  the  subject.  It  has  been  attacked  with  the  most  violn* 
abuse  and  condemned  with  the  bitterest  invective,  and  there  are  few  ills  to  «lucl> 
flesh  is  heir  that  have  not  been  ascribed  by  some  one  or  another  to  this  fasli'mmlit*^ 
practice.  In  dealing  with  the  matter,  there  would  appear  to  be  a  tendesi^  W 
reckless  exaggeration  and  sweeping  assertion,  and  a  disposition  to  treat  the  snlJM^ 
with  explosive  and  hysterical  vigour.  The  practice  of  ti^t  lacing  is  no  doobt  fai^ 
in  more  ways  than  one,  but  the  disappearance  of  the  fashion  is  not  likeljr  f> 
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ie  brought  about  by  ill-considered  abuse  and  imperfectl7-<ubatantiated  statftmcnts. 
Pew,  fw  axamplef  could  treat  with  other  than  an  incredulous  smile  the  assertion  oC 
III  Aroeriffitn  i^ysician  that  tight  lacing  "  baa  done  more  within  the  last  century 
han  war,  pestilence,  and  famine  towurda  the  physical  deterioration  of  civilised 
iuul"  And  coming  more  to  facts  one  can  only  regard  as  remarkable  tlie  experience 
£  a  lady  doctor  whi^  at  a  post-mortem  examination  of  some  women  with  "  the 
nroad  peasant  waist,"  found  that  "  in  one  cose  the  liver  had  been  completely  cut  in 
wo,  ami  was  only  held  together  by  a  calloused  bit  of  tissue."  This  condition 
ai^t  have  existed  in  the  case  refen-ed  to,  but  there  would  be  few  who  would 
e  bold  enough  to  ascribe  it  to  faults  in  <lrcHH  in  a  female  with  "  the  broad 
«a8Bnt  waist."  I  shall  endeavour,  therefore,  iu  tbu  following  remarks  to  keep  an 
losely  as  possible  to  actual  facU,  and  to  avoid  conclusions  that  may  be  open  to  the 
barge  of  being  strained  and  biassed. 

Although  the  corset  is  comparatively  speaking  a  modem  "production,  yet  the 
ractioe  of  constricting  the  waist  would  appear  to  be  of  some  antiquity.  Contem- 
oraiy  with  the  origin  of  the  fashion  there  no  doubt  came  solemn  warnings  as  to  its 
Tils,  and,  according  to  Ccniotti,  Hippocitites — who  died  ac.  361 — vigorously 
eproached  the  ladies  of  Cos  for  too  tightly  compresHing  their  ribs,  oud  thus  inter- 
Bring  with  their  breatbiug  powers.  Those  who  aro  interested  in  the  history 
i  this  extennvely-abused  article  of  dress  will  find  a  good  account  of  its  supposed 
iri^  and  of  its  gradual  development  in  Dr.  Leroy's  monograph,  "  Kechcrches  sur 
es  habUlements  des  fenunes.     Paris,  1772." 

In  the  first  place,  as  a  matter  of  common  sense  it  must  be  owned  that  tight 

lacdng  cannot  occupy  a  very  hi^'h  position.     Considering  the  subject  quite  apart 

Eran  any  Esthetic  grounds,    and  quite  apart  from  any  hygienic   influences,    the 

oompressicm  of  the  ribs  and  abdominal  walls  in  a  young  and  perfectly-developed 

VQtnaa  most  ai>pear   strangely   unreasonable.     I  do  not   0]>eii   up   the   question 

tt  to  how  far  women  whose  figures  are  ill-formed  or  unsightly  aro  justified  in 

tij^t lacing  to  produce  a  more  uoiinal  appearance,  but  take  I'atlier  the  simple  fact  of 

tlsnsle  in  robust  health  and  of  perfect  outline  who  thinks  tit  for  certain  reasons  to 

idana  the  body.     In  the  strictest  sense  of  the  tenn.  the  boily  of  a  normal  woman 

^  is  tiglit  laced  must  be  regar\Ied  as  dcformeil.     Through  most  ages  and  among 

BMitt  peoples  some  deformity  of  the  body  has  been  at  one  time  or  another  fushion- 

•We.    Professor  Flower,  in  his  admirable  little  book  on  "  Fosliiou  in  Deformity," 

^  dealt  with  many  of  these.     Certain  Indians,  for  example,  think  fit  to  flatten 

**  liead  by  means  of  pressure  applietl  to  the  gi*owing  skull.     The  Cliinese  lady 

''^mps  her  foot  until  it  is  neither  tit  to  look  at   nor   to  walk    upon.      Among 

"'^  nations  it  is  fashionable    to   wear  a  bone  thrust  through  the  nose,    or  to 

^^^tna  the  lower  lip  by  inserting  a  disc  of  stone  or  metal  beneath  the  skin.     The 

***uiaed  European  of  the  present  day  prefers  to  compress  Ikt  nba,  and  to  pro- 

^  a  certain   modification    in    the    outline    of    the    body.      As  'evidences  of 

*Wligence   and   of  a   reasoning   faculty,  these  iiroctices  must  all  occupy   about 

*'»me  low  level,  and  it  is  remarkable  that  in  liiglily  civilised  nations — prone  to 

'•Wgniie  the  absurdities  of  other  less-favoured  p«;o[)le8 — the  production  of  bodily 

^'^^miities  should  still  be  an  essential  item  in  fashion. 
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Aa  a  matter  of  beauty,  the  claims  of  the  constaricted  waist  have  been  lonewbit 
aererely  criticised  and  opposed.  Many  of  t^ose  who  acknowledge  that  ^it  \ms% 
may  possibly  be  injurious  to  Uie  health,  and  own  that  the  practice  in  the  atatnctii 


Tig.  1.— The  Tenos  de  Uedid,  ■howii^ 
the  natiinl  ontlme  of  the  bodf . 


Fig.  8.— The  ontUne  of  the  bodr  prodoead  ir  tlffU  ^"^ 


not  sensible,  would  yet  contend  for  its  maintenance,  on  the  grounds  that  the  uno^ 
waist  adds  to  the  beauty  of  the  outline  and  is  the  subject  of  much  admiratioiL  B 
desire  to  be  attractive,  and  a  love  for  admiration  are  potent  influences  on  the  faosW 
mind,  and  but  a  scanty  knowledge  of  human  nature  would  assure  us  that,  with  rftff 
those  influences  will  outweigh  distant  fears  of  impaired  health.  In  discosiing  tlof 
matter,  therefore,  it  is  impossible  to  avoid  some  consideration  of  the  Ksthetic  dais' 
of  the  narrowed  waist  In  an  anatomical  sense,  the  most  perfect  outline  of  4* 
female  figure  would  bo  representee!  by  that  of  a  nude,  young,  normally  derekpaC 
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vouuui.     Such  a   &gure  would,  it  U  well   known,  present  a   waist  some  26  or  27 

iaclies  in  clrcuuifcrviicc ;  tiiut  woulJ  \yi  r(-;^unluU  by  nmuy  with  ulwolulu  horror. 

Now,  in  &U  the  most  o^xccllent  att«.mipt.s  that  ai-t  lias  mode  to  give  expre^iou  to 

female  loveliness,  this  outline  of  the  hoaltliy  and  pK^rt'cctly  constructed  M-oman  h&a 

always  been  reverautly  ju'eserved.     It  is  the  outline  that  has  been  made  famous  by 

the  grandest  statuary  of  ancient  and  modem  times,  and   that  has  been  the  glory  of 

the  painter  since  the  torUest  days  of  art      Such  an  onttine  is  well  represented  by 

the  fiuDOUs  Venun  di  Medici  (Fig.  1).  Side  by  aide  with  the  drawing  of  this  luaiblo  is 

«  Kpresentation  of  a  narrow  waist — by  no  means  extreme — which,  U>  insure  freedom 

from  exaggeiKtioii,  has  been  lakeu  froui  u  photoj^-aph  (Fig.  2).     There  are  souiu  who 

inmld  say  tliat  the  Venus  is  coarse  and  unwieldy  iu  outline,  and  maintain  thnt  the 

more  modem  Hgun.*  gives  a  pleasant  impiT«sioii  of  trimneHS,  and  pn»cnt>>  altogntlier 

a  more  agreeable  configuration.      Without  discusHing  the  matter  at  length,  it  can 

only  be  pointed  out  tliat  Uie  figure  of  VenuH  is  the  figure  of  auatoniical  perfection, 

o(  complete  development^  and  of  perfect  health.     If  the  outline  be  coarse  and  n-pul- 

o've^  then  is  nature  ooarae,  and  th^  oxpres&inii  of  simple  bodily  vi<,^our  a  thing  to 

olfVnd  the  eye.     In  the  Venus  tliere  is  a  gentle  sweep  from  the  shoulder  to  tlie  hip, 

4JI   ports  are  in  proportion,  and  the  Hctual  outline  of  tlie  body  precisely  accords  with 

ti:s<:  principles  of  beauty.     In  tlie  modern  figure  there  is  an  abrupt  t-onsLricUou  of 

tl*^  waist;  the  sliotddcrs  and  hijw  appear  ponderous  l»y  com|>oj*isoii,  the  outline  is 

)>^^C3iuninoed  and  lacking  in  simple  ease,  and,  so  f ar  aa  tlie  anatomical  eye  can  view 

ifc^      the  proportioiia  of  the  body  are  lost 

One  point  remains  to  be  noticed;  there  are  some  who,  while  they  acknowledge  the 

**'^s^^iity  of  the  outline  of  the  uude  figure,  maintulu  that  that  outline  is  not  adapted  to 

''*^  body  when  draped  with  clothing.     They  assert  that  the  jierfeetly  develo)Hid  nude 

"^i  •uo  cannot  be  ocoepted  as  the  st4Uidard  upon  which  to  judge  tlie  httest  outlioe  of 

'***-^  dothed  figure.     Tliey  assert  that  the  dress  concealft  the  outline  of  the  lower 

•^ftrcmities,  and  substitutes  an  outline  that  is  jwrfectly  different,  niid  that  is  not 

'^^^K^iigtent  with  tlie  configuration  of  the  normal  waist     It  is  insisted,  moreover,  tliat 

^'^'^Amuch  as  in  the  female  the  uatund  outline  of  the  extremities  catmot  be  decently 

'^Jsnscnted  in  the  clothed  figure,  the  entire  proportions  of  the  body  uro  altered,  and 

t'*    altered  as  to  render  a  waist  of  nnturul  rfimnnhions  no  longer  deJiirable.     Thus 

^    opened   up   tlie  question  as  lo  how  far  any   form  of  garment  that  rejiroduccs 

*■**«  configuration  of  the  nude  figure  is  to  be  admired.     Those  who  advocate  the 

^ewsjust  detailed  miuntaiii  that  some  constriction  of  the  waist  is  necessary  to  the 

"*tnale  figure  when  dressed,  in  onirr  to  restore  proportions  thut  have  been  lost  by 

^  coDoealment  of  the  lower  limba^  aud  support  their  argument  by  mathematical 

*ltta.     I  imagine  that  the  decision  of  such  u  matter  must  bo  a  question  pui'ely  of 

uidiridual  taste  and  judgment,  and  to  such  n  censorship  the  subject  must  be  loft 

■tpraWEDt      For  inv  own  part  [  hnld  the  belief  that  that  dn-ss  i.H  th<>  ino^t  l>ecoming 

to  women  which  tiie  most  accurately  reproduces  the  exquisite  outline  of  the  nude 

£gare,  provided  that  such  a  costume  olTends  in  no  way  the  stricteat  dictates  of 

ntodcaty. 

One  erroneous  impression  us  to  the  anatomy  of  the  female  body  may  be  oon- 
Teniently  noted  in  this  place.     It  has  been  many  times  declared  that  the  amount 


no 
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of  "  vaist  "  varies  in  <tiffereDt  women,  and  that  Bome  are  naturally  provided  villi  t 
tapering  wniirt.  In  anHwer  to  those  wto  are  iniprosstd  wiUi  thJH  Wlict  it  narbi 
said  that  tho  amount  of  constriction  thai  constitutes  the  waist  docs  not  wj  Is 
bodies  of  tike  sizo  and  of  like  development  Likn  all  other  anatomical  propoftidBi^ 
tho  propordonB  of  the  waist  are  constant,  otiter  tluQgs  lieingf-'jual.  If  ' 
hipfi  axtt  Dndnly  prominent,  or  nnduly  dwarfed,  ihs  waist  may  Hpp< .. 
cast*  more  distinct  and  the  other  Iwra  obvious.  Obraity  may  obliterate  the  waat,iiJ 
emaciation  nndcc  it  wore  pronounced.  Young  children  and  young  girla  harpkltN 
definite  waisi,  owing  to  the  (act  that  tlmirhip-bonofl  ara  mtativety  aa  well  aa  acUulh 
iimallei'  tliau  are  tliQ  same  parte  in  the  fully  develojK'd.  No  womaii,  howevig*.  utfoa 
tlhis  world  with  the  "waspliko  waist"  rc-ady  made,  and  under  no  circunts-tAnon ofl 


.  3.~StAatwi  Tana  «f  Uw  Cb«*t  ud  Bihs. 
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lionable  conKtrictlon  be  developed  without  artiiicial  meana     Thia  a— iti* 
h  not  aQVct<;d  by  tho  fact  that  the  narrowing  of  tho  trunk  is,  in  8ume  indrndak 
[  teore  easily  produced  than  in  otfacra. 

We  arc  now  in  a  position  to  consider  in  detail  theefiecUDTti^t  lacing  npoaA«llL 
The  natural  waist,  such  hs  it  is,  consists  of  a  narrowing  of  tho  eruule  to  U* 
inter\'al  bt-twf'pn  the  last  (d  the  rilw  and  the  to[i  of  the  hip-bone.      A  rBfcrsncr  *> 
the  nonual  skeleton  will  show  that  this  interval  is  by  no  moans  cxteradvp.  ain!  'Ja* 
It  aftbnlg  tho  only  opportunity  for  the  development  of  a  natural  <oQsi  '"^ 

■oft  parts.      A  study  of  the  same  diagram  will  df>moiiittrate  that  no  t  *" 

even  moderate  degree  of  conrtriction  would    bo  potfsibli«  without  a  -^ 

^bending  in  of  the  lower  riba     The  human  skeleton  is  provided  with  ? 

ffldft     Tlie  seven  upper  ribs  are  tolerably  finnly  tixtsl  to  the  spiLi - 

UiD  brcast-bono  in  fronts  so  that  tlietr  position  cnnnot  be  groatly  oltravtl  li^  a^ 

Bon.     Tlio  fire  lover  ribs  aro  tennnl  *>  false  "  ribs,  and  ar«  only  tndtreettr  oA- 

with  the  breast-bone  in  front ;  the  Ust  rib,  and  the  Ust  bat  onc^  bsn^qidir 

from  any  attiiehmrntA  in  front.      It  thus  hapixms  that  th<«»  llv*  kmr  HH 

sving  lomeH-hat  insecure  union  with  tho  body,  are  so  elastiu  tiiab  tfaey  can  fee  MV* 
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reaied  out  of  place  without  great  expenditoie  of  force.  Indeed,  I  bare 
naed,  in  experiments  made  upon  the  dead  body,  to  fiad  to  That  a  con- 
altraation  in  form  these  parts  will  submit  if  much  pressure  is  brou^t  to 
L  them.  In.  tight  lacing  advantage  is  taken  of  these  well-named  *'  false  " 
it  is  upon  them  that  the  brunt  of  the  constricting  force  is  made  to  coma 
or-f^ass  figure  produced  by  extreme  tight  lacing,  the  narrowest  part  of  the 
raist  correspoods  to  the  site  of  the  natural  waists  The  touring  outline 
s  represents  the  result  of  the  compression  of  the  lower  ribk  But  below 
^the  natural  waist,  the  line  of  the  body  curves  out  again  with  considerable 
8,  the  curve  representing  the  bip-bones,  that  from  their  substantial  build 
Mnnections  are  unaffected  by  the  pressure.  The  alteration  produced  in 
my  of  a  woman  who  laces  tightly  to  any  d^pree  is  very  oon^erabt^  as 
1^1  by  comparing  the  two  skeletons  depicted  in  Figs.  3  and  4. 
.  tight  lacing  is  first  commenced,  the  false  position  the  parts  are  made  to 
I  only  temporary;  but  when  the  practice  has  been  long  continued,  the 
becomes  more  or  less  permanent,  and  the  constriction  of  the  trunk  is 
marked  when  the  stays  are  off  as  when  they  are  on. 
ircumference  of  the  waist  in  a  perfectly  developed  and  normal  woman  is 

0  27  or  even  28  inches.  This  may  be  considered  as  the  proper  measnre- 
the  part.  The  size  of  the  artificial  wust  of  course  variea  During 
■hen  narrow  waists  were  particularly  fashiou- 
vnchman  observes  that  a  perfect  female  waist 
asure  no  more  than  1 6  inches — a  measurement 
t  corresponds  to  the  circumference  of  the  neck 
hletic  man.  The  fashionable  waist  at  the 
me,  is,  I  am  told,  from  about  20  to  22  inches 
mfcrence  that  indicates  no  small  amount  of 
on.  It  must  be  noted  also  that  tight  lacing 
liters  the  dimensions  of  the  waist,  but  it  also 
changes  its  outline.  Tlie  normal  waist,  as 
orizontal  section  of  the  body  (see  Fig.  6),  is 
less  oval  in  outline,  whereas  the  artificial 
ir  should  be,  perfectly  round  {Fig.  7). 
fleets  of   this  practice   upon   health  may  be 

1  under  the  following  heads : — (1)  The 
3n  the  viscera  or  internal  organs  (2)  Upon 
Q.  (3)  Upon  the  circulation  and  the 
tion.  (4)  Upon  the  muscular  apparatus  of 
;  and  (5)  upon  the  general  outline  of  the  body. 
»  Viscera. — The  position  of  the  cliief  organs 

is  shown  approximately  in  Fig.  5,  that 
he  anatomy  of  the  Venus  of  Milo.  Arching 
e    body  and  separating  the  cavities  of  the 

abdomen  is  the  great  muscular  partition — the  diaphragm.      On  the 
1a    this    extends    nearly    as    high    up    as    the    nipple.      Above    tha 


Fig.  6.  — Tha  Traot  of  Ulo. 
■howinir  the  natnnl  poaiHon 
of  thft  Tiaoarm. 


Tltfl   JJfFLU£yCS   OF   DSSSS   OJT   HSALTB. 


diaphragm,  and  resting  upon  it,  arc  the  heart  and  the  two  XxmfffL  Betow  U 
is  wen  the  liver,  a  large  gland  that  Rtrrtches  newly  from  one  mde  of  tk» 
abdomen  to  the  other,  and  that  should  extend  no  lower  than  just  bejood  the  liw 
of  the  right  ribs.  Above  the  liver  extends  as  high  up  as  the  diaphragia,  will 
which  it  is  in  contact.  Below  the  lirer,  on  the  left  side,  ia  the  stomach,  and  beyond 
the  stomach  the  spleen,  covered  by  the  ninth,  tenth,  and  eleventh  ribe,  *l»il» 
between  the  lower  ril>s  and  the  hii>-bone8  are  the  two  kidneys.  The  rest  of  HMt 
abdomen  is  occupied  by  tijc  pancnjas  and  tntestinea  Now  all  those  viaccrt  QOM 
more  or  less  within  the  grip  of  the  constricting  force,  although  in  the  lin«  of  the 
narrowest  part  of  the  waist  will  only  ho  found  the  intestines,  and  perhaps  the 
kidneys.  The  abdominal  viscera  sufl'er,  of  course,  the  moat,  while  the  heart  vA 
lungs  are  only  indiructly  acted  upon.  Tlierc  is  a  common  impi'easion  that  thcni> 
plenty  of  empty  since  sonifwhere  inside  the  body,  and  if,  by  uarrowuig  Ihe  vMSt, 
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the  origans  an  pressed  out  of  their  proper  plare,  then  they  simply  occupy  Kt» 
port  cf  the  spare  mom  with  which  the  human  l>ody  is  supposed  to  be  so  Iftviihir 
provided.  I  need  scai-c^'ly  say  tliat  there  is  not  one  fraction  of  an  inch  of  superflwn* 
space  in  the  >.ixly  of  man.  The  organs  lit  the  one  against  the  other  so  cIoscIt  thit 
if  one  become'  eiilatge<l  or  dispkced  the  effect  of  the  change  in  obwirved  upon  it* 
surroundings.  In  Fig.  C  the  intimate  mutual  relations  of  the  chief  Tisoen  *• 
shown.  Jind  the  closeneaB  with  which  thty  6t  the  one  against  the  other.  If  iV 
natural  waist  be  constricted  to  a  si?*  represented  relatively  by  Kig.  7,  it  wUl  ■*»« 
bo  obvious  that  something  mnst  happen  to  the  viscera.  They  must  either  be  piwW 
np  or  puHhed  down,  as  then?  is  no  iw>m  for  them  in  the  line  of  tlie  constrictive  foK* 
Fig.  8  shows  diagi-ammaticaliy  a  horizontftl  section  through  the  lower  part  of  **» 
chest  It  will  be  seen  from  the  dmwinjjs  t4mt  any  movement  upwards  of  the  Ii« 
or  any  increase  in  its  diincusions  must  artect  the  organs  that  are  here  adja^nA  toil 
—viz.,  the  heart  and  lungs.  I^et  all  those,  therefore,  who  practiae  tight  taring  (■ 
even  to  a  slight  extent)  distinctly  undtrstand  that  the  narrowini;  of  the  wairt  * 
«flfeoted  mainly  at  the  expense  of  the  internal  organs.  The  smaller  the  waist  yt" 
wish  to  obtain,  the  more  must  you  comprftsa  those  organs.  It  is  no  qnestkn  mmv^ 
of  aqueezing-in  skin,  and  nmscle:  and  bone — it  is  a  question  of  squeedn^u. 
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stomauli,  Anil  liver.  An  cxiuuinaUon  of  the  Ixxly  after  death  of  those  who 
limre  pmctuetl  »ev*-iti  tight  lucing  shows  forcibly  the  cficcta  of  the  pmcUcc.  Tho 
liver  is  found  pushed  down,  and  more  or  leas  duitodged  from  itd  proper  place. 
Moreover,  it  will  appear  indented  by  the  ribs,  aud  these  indentations  mean  th&t  tho 
ribs  have  been  bo  forcibly  drivon 
into  the  liver  as  to  leave  perms^ 
nent  indications  of  thnt  fact.  In 
like  manner  the  stomach  will  he 
dragged  out  of  poRition  and  is 
often  stmctnrally  altered.  Tlie 
diaphragm  is  pushed  up,  tbc  lun^^ 
space  is  encroached  upon,  and  the 
heart  often  Huflbm  no  inconaider* 
able  displacement  * 

How  does  all  tliin  aflcct  the 
health  I  The  liver  is  an  oi^n 
wbone  important^  in  the  general 
economy  cannot    l)e    well    exuggeratfld. 
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Scvtimi  ot  tlin  hoAj  throDtCli  the  lower  |i«li^  of  the 
ch«st,  ahowinir  th«  TUc«r»  •lki>l»c«d  by  ti^lit  Ucidk. 


Through  it  passes  the  blood  concerned 
in  digestion,  and  iu  ad<dition  lo  this  tliu  organ  itself  takes  an  imjiortant  aiid 
eaaentia]  part  in  the  act  of  digestion.  The  result  of  the  pressure  from  tight 
Iftcing  is  that  the  circutation  tfjrongh  tho  liver  may  become  impeded,  and  the 
function  of  the  gland  disturbed.  As  a  result  of  this  (aided  by  changee  elaevhere) 
various  forms  of  dysi>epRia  become  common,  and  following  upon  them  may  come 
some  part  of  that  general  msl-nutritiou  often  note^.!  in  the  miuiature-waisted.  It  luis 
been  pointed  out  that  the  malady  known  as  gall-atones  Ls  more  common  in  womeu 
than  in  men,  and  It  has  been  BU^Mtod,  witli  BOUie  rcanon,  that  this  disproportion  is 
due  to  the  peculiarities  of  female  dress,  t  Pressure  upon  tho  stomach  may  cause 
gnstmlgiflk  indigestion,  nausea,  vomiting,  and  other  inoonveniencea  A  serious  and 
■oroetimes  fatal  disease — nloer  of  the  stomach — lias  been  shown  to  be  capitble  of 
being  produced  by  the  practice  of  tight  lacing,  and  to  the  same  prsictice  miiy  often 
bo  assigned  many  forms  of  colic,  and  thut  iiilmynt  known  to  the  laity  as  "sjMisina" 
Upon  the  orpuis  peculiar  to  the  fomale  the  pressure  e ffecta  of  tight-Iaoing  have  a 
particularly  baneful  effect,  aud  thf-re  is  no  question  but  that  the  practice  has  led  to 
lerioas  and  incurable  affections  of  tliose  parts.  A  recent  author,  dealing  with  these 
i1iia«iiiirii.  recognises  improprieties  of  dress  as  a  frequent  and  vigorous  cause  of  these 
ipecial  ailments,  and  {Ktints  out  the  manner  in  whicli  displacements  of  the  womb  can 
be  produced  by  constricted  waists.  % 

2.  Jie^ration. — The  diaphragm  is  a  muscle  conoemed  solely  in  the  aot  of 
hreatliing,  and  its  function  therefore  is  of  the  highest  importance.  It  unfortunately 
faappGUS  that  the  attachment,  or  base  of  action  of  tlits  muscle,  is  rcpi-csentcd  by  tlie 
TOry  ribs  that  help  to  form  the  hour-glass  waist.     The  result  is,  that  in  a  ilglitly- 


*  Por  BUM  exAmiotfil  nfter  Joath/tM.  t»  flxuuples,  Zaaett,  voL  i,  1871*  p-  350.    JUd. 

Ih  67r>.     JUd.  rol.  i.,  1661,  i>.  5  (two  oMCi). 
t  Mid.  Ax.  Train,  vol.  t  .  1881,  p.  18. 
X  Dr.  Thotnu:  "Pnctical  Trastiw  on  tho  Diaeuc*  of  Women,"  1881,  p.  45. 


vol.  L( 


tm  TSE    INFLUENCE    OF    DRESS    ON    HEALTH. 

laced  iadividuat  the  diaphragm  can  have  but  little  action,  and  the  breathing  pover 
becomes  thus  seriously  restricted.  A  simple  experiment  with  the  spinnueter  will 
show  that  a  woman,  even  if  she  adopts  but  a  slight  constriction  of  the  wust,  hu 
much  greater  breathing-capacity  with  her  stajrs  off  than  with  ^em  oa.  Ik 
breathing  in  tight  lacing,  however,  is  not  only  impaired  by  interferraice  vi^  Ae 
diaphragm,  but  by  the  constriction  also  of  the  ribs.  In  the  act  of  requratuc  the 
ribs  move  freely  up  and  down,  but  when  the  body  is  gripped  by  a  conet  the 
movement  of  the  lower  ribs  can  be  scarcely  possible.  In  addition  to  thete  evib, 
the  longs  themselves  must  be  subjected  to  a  more  or  less  serious  compmnoiL 
It  is  easy  to  surmise  how  this  tampering  with  important  organs  will  afiect  tiie 
general  health.  Air  is  essential  to  life,  and  it  must  be  breathed  freely  and  fullf. 
There  are  few  who  have  not  some  idea  of  the  effects  of  an  insufficient  sq>pl7  of 
pure  air.  The  tight^laced  individual  may  be  surrounded  by  plenty  of  ox^en,  but 
80  compressed  are  her  breathing  organs  that  she  cannot  draw  it  into  her  loagL 
She  is  in  the  [wsition  of  a  person  starving  in  the  midst  of  plenty.  Any  one  idio 
has  watched  a  wasp-waisted  lady  after  a  dance,  must  have  noticed  the  unsightly  Um! 
exaggerated  heaving  of  the  upper  part  of  the  chest,  which  is  merely  an  expresnon 
of  Nature's  efforts  to  obtain  a  proper  supply  of  air. 

Apart  from  these  immediate  effects  there  are  certain  remote  effects.  Ammg 
theac  may  be  mentioned  the  languor,  the  unfitness  for  vigorous  exertion,  tlie 
sensation  of  lassitude  of  which  so  many  tightly-laced  ladies  complain — sympUw 
due  to  no  small  extent  to  the  persistent  and  gross  interference  with  the 
natural  act  of  breathing,  aided  by  the  mal-nutrition  incident  upon  impsind 
digestive  functions. 

3.  Circulation. — As  already  stated,  undue  constriction  of  tie  waist  may  cu* 
some  displacement  of  the  heart,  but  it  also  serves  to  seriously  embarrass  the  geunl 
circulation.  This  is  effected  mainly  by  an  interference  with  the  blood-carrtnt  in 
the  lungs  and  great  abdominal  viscera,  wliereby  an  unnecessary  strain  is  thniB 
upon  the  heart.  The  victims  of  miniature  waists  are  often  troubled  with  pal{tttati(ii. 
and  are  liable  to  faint,  or  at  least  feel  uncomfortable,  after  unusual  exertion,  tw 
or  three  cases  have  been  recorded  in  the  medical  journals  of  death  from  apopkoy  i» 
young  women  who  were  extravagantly  tight  laced.  A  visible  disturbance  o£  ti* 
blood  circulation  of  the  face  has  long  been  popularly  associated  with  the  tnpr^g 
waist,  and  it  is  a  common  taunt  to  assert  of  a  much  constricted  woman  that  hC 
corset  is  too  tight  to  allow  her  to  sit  down  without  her  nose  becoming  red. 

4.  The  muscular  system  of  t/te  trunk, — The  injurious  effect  of  tight  coraetai^oo 
the  musck\s  of  tlie  back  is  very  obvious.  Tlie  spinal  column  is  kept  erect  by  a  Uig^ 
number  of  important  muscles  that  run  down  the  whole  length  of  the  trunk.  Iti* 
well  known  tliat  the  more  a  muscle  is  exercised  within  reason,  the  lai^;er  and  nw* 
vigorous  does  it  become ;  the  disused  muscle,  on  the  other  hand,  becoming  WBitadi 
flabby,  and  greatly  impaii-ed  in  strength.  When  close-fitting  and  rigid  corseti «« 
used,  the  responsibility  of  supporting  the  back  falls  to  a  great  extent  ap«i  th* 
corset ;  the  function  of  the  muscles  is  more  or  less  superseded,  and  fnnn  fcnf 
continued  disuse  they  become  wasted,  shnmkcn,  and  enfeebled.  They  undago, 
indeed,  the  same  changes  that  the  muscles  of  a  man's  arm  would  under^  slunld  be 
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fit  to  keep  tho  limb  &fitMieil  to  A  board  for  any  length  of  time.  The  hack  of 
VouuLD  who  hiLi  long  worn  stnytt  i«  eniph&tically  ngly.  It  will  be  fonnrl  to  hvrn 
cfc  its  ogTCwable  outliuo  ;  llic  Kliriiiking  of  the  raaiicles  will  Uavn  cutund  the  bonM 
I  appear  Qntluly  prominont.  (tinl  th«  i.»piw?ml  Mfwct  of  the  p«rt  will  bo  flnt,  inort, 
id  expreadve  of'  -ni^nt     Durtna;  Ihp   i»fn-itKl   of    growth    tbo 

1m  r«qoirv  fo'ij  •  \fTciw  ;  and  if  young  girlfl,  &nd  cTon  yotuuf 

persistently  wmr  stay*,  it  follows  that  their  muMles  nuSkr  uniuuiUly  ;  tlw 
31)  of  those  nttucles  is  abeorbed  by  the  oonot,  ami  tho  tongi?r  theso  so-callnl 
An  worn,  thft   more   induKp^nwble  do  ilipy  l«coine,   and   thn  uiord 
t)t«ly  arc  they  railed  apon  for  ttw  xupport  of  this  moAt  important  part  of  tho 


Mii»T)lar  weakness  iii  the  atnicturfa  that  niaiutain  tlio  erect  poflitioii  of  the spuno 
Ay  lead  to  cnrvuttu^  and  other  defonuitie>3  of  the  Ikuck,  nitd  thus  it  in  that  tho  uao 
[frigid  oonw'ta  iu  young  |K'U]tl'*  has  been  no  giMitrolly  condemned  by  Burgeons  as 
^■it  effleinnt  means  for  producing  iqiinal  aJImonto, 

^U  tlw  some  way  the  use  of  corseta  tends  to  weaken  the  abdommal  munlei,  beoauMi 
lMy»  to  a  oertain  ejiUmIs  abaorb  the  function  of  those  masetfls,  and  allow  them  to 
nite  from  disuse.  Thus  somo  undue  protuWrnw^-  of  the  abdonion  is  not  unoommon 
tttluMe  who  hare  long  worn  nlAyR,  and  thin  ailditionnt  deforntity  haa  neoesKitaled  an 
ktiitional  evil,  in  the  form  of  certain  abdominal  belta. 

Tfi^  i/ritmtl  mittift*  of  t^^  bixttf. — Xot  only  dtws  tiglit-lnrii         ~    '   '^»  oatline 

l)«  lijfure  at  liii.*  waist,  but  it  must  pn>du<y.'  chnti^w  almt  in  i ,  '  .  irntion  of 

■partJiof  tho  body.     It  tendit,  in  the  first  instanoo,  to  make  the  »ihonld««rH  liich 

i]aar&     Thin  it;  dne  to  an  t^xpanMon  of  the  upper  part  of  the  chmt  thnt  in  ontn- 

to  the  coinpre«don  of   the  lower  pitrt.     At  first  the  hiyh  and  wiuaro 

nldere  of  tii^hlly-lncwl  womeji  may  not  Im  connidrrcl  to  U<  ti»»ii'hily.     Thf»  bndy 

^^<Rtahily  made  to  aesiimu  a  somewhat  triangidar  outline,  und  the  graceful  nlope  of 

^■Aonkltfr*  hi  loat    Bnt  this  change  in  fignre  is  tolerated  a»  seeming  to  exaggerate 

^pulluH  of  the  waiKt,  for  the  wider  the  Mhnnlder^  and  the  broader  the  hipn  tlie 

^^ ndoroompio  don  the  waist  npp*ar.     Ah  yeani  atlvnnee  this  deformity  of  Iho 

•'•ppwpart  of  the  body  nunally  l)pcame«  more  pronouneed,  nnd  m  «iinjiHgi%t<'dly  njrly. 

*■*  bigh  shoiddrrB  beconif  round,  cumhronB,  nnrl  iinnightly,  while  the  incrpated 

^'Miiog  efforts  of  years  will  Imvo  caused  an  undue  promtnenoa  of  the  nppor  part 

^  the  chMt,  that  adds  (o  the  general  ahapclexmem.     Tii^ht  InHng,  morvtver,  cao, 

^Jj*r  allow  of  a  gmc^'nl  and  easy  carrio^.     The  introduction  of  a  rigid  stiflbcOT 

^the  ni'MIe  of  the  body  will  tpiite  prevent  titat,  and  will  render  mont  of  tho 

ata  «onxtrA\n<><l  and  angnlnr.     If  tht*  |iower  of  ti<>ht  laeing  for  cansing 

'  of  nniicle  hr  boiTie  in  mind,  it  wilt  lie  undcrstootl  llial  of  all  means  that  the 

Bally  of  man  could  di'%-ise  for  prwwnHng  thf  youthfulnesx  of  Uio  figure,  tbero  is 

none  tlial  will  prove  more  uwelees,  or  tJiut  will  more  completely  defeot  its 

Iporpoae,  titan  the  persistent  wearing  of  an  nmtngpmentnf  steel  and  whaleboua 

ai  Oi'i  (■  the  matter  we  might  approach   the  qoestion  so  cft'^u 

■'/?"     Many  women  assort  timt  they  derive  gr*»l  com- 

Etays,  that  thoy  support  tho  body  admirably,  and  that  witltont  them  tho 

bah)  hwitned  to  **dnip  to  piecesL"     All  thiii  may  be  perfectly  true.     Bnt 
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what  significance  must  ve  attach  to  the  statement  that  certain  vomea  cannot  poaabl  j 
do  without  stays  1     Do  they  mean  for  one  moment  to  assert  that  the  human  body   u 
so  ill-constructed  and  so  badly  adapted  for  its  purpose  in  life  that  it  has  to  depend 
for  its  int^rity  upon  the  productions  of  a  corset  maker  1     Such  an  aasumptioii  k 
simply  outrageous,  the  true  explanation  being  that  by  the  persistent  use  vH  sUji 
the  muscles  of  the  back  have  become  so  enfeebled  (from  prolonged  disuse)  that  tbg' 
are  no  longer  able  to  support  the  spine.     Those  who  declare,  therefore,  that  tlief 
cannot  do  without  stays,  adopt  the  argument  of  the  opium-eater  who  maintains  tint 
he  cannot  do  without  his  opium.     The  long-continued  use  of   the  drug  has  so  in- 
paired  his  system  that  he  feels  a  constant  craving  for  it.     And  those  who  caniiot 
exist  unless  braced  up  by  corsets  have  so  enfeebled  a  part  of  their  system  tint 
they  cannot  do  without  the  support  upon  which  they  have  so  long  depended. 

Such,  then,  ai-e  the  principal  evils — and  they  are  nether  few  nor  insignificantr- 
that  exist  in  the  ordinary  female  attire  of  the  present  time.  It  now  remiiu 
to  endeavour  to  indicate  the  means  whereby  these  evils  can  be  done  away  vitb, 
and  to  point  out  in  a  general  manner  the  requirements  of  a  healtiiy  form  of  iaa^ 
dress. 

A  Hygienic  Costume. — In  the  first  place  woollen  materials  (tf  some  kind  or  in- 
other  should  be  worn  next  to  the  skin,  and  should  replace  Uie  linen  garments  tbt 
are  so  commonly  worn  and  that  are  for  so  many  reasons  objectionable. 

The  garment  that  comes  in  immediate  contact  with  the  dciu  should  be  shaped  to 
the  outline  of  the  body,  so  that  it  may  fit  comfortably  and  without  compression,  and 
in  order  that  superfluous  weight  and  needless  folds  and  creaeee  about  the  waist  may 
be  done  away  with.  The  garment,  moreover,  should  be  provided  with  sleeves,  so  a* 
to  clothe  entirely  the  upper  extremities,  and  should  reach  as  high  as  tiie  root  of  th^ 
neck.  A  continuation  downwards  of  the  same  article  of  apparel  may  clothe  in  * 
like  complete  manner  the  lower  extremities,  and  by  such  arrangemrait  avnd  th^ 
suspension  of  needless  garments  about  the  waist.  Additional  warmth  for  the  low^ 
limbs  should  be  provided  by  additional  clothing  applied  to  each  extremity  separately* 
and  the  wearing  of  petticoats  should  be  avoided  so  far  as  is  consistent  with  the  i^* 
quirements  of  decency  and  a  reasonable  demand  for  ornamentation  and  dispb*'- 
The  Viscountess  Harberton  has  designed  a  dress,  known  as  the  "  divided  skirt,"  th*' 
is  intended  to  meet  some  of  the  principal  objections  raised  against  the  ordiavT' 
female  costume  of  the  tima  By  means  of  Uiis  dress  each  limb  is  separately  clothe<' 
by  its  own  "  skirt,"  and  the  extremities  are  thus  clad  by  what  are  practically  tmiia*- 
By  an  ingenious  arrangement  of  the  material,  however,  the  division  between  ^^ 
two  limbs  is  scarcely  obvious,  and  the  general  aspect  of  the  oostome  is  modi  ^^ 
pronounced  than  may  be  imagined.  This  form  of  garment  is  certainly  atmaiABw 
and  fully  in  accord  with  hygienic  principles,  and  it  only  remains  to  be  seen  bov  fi*' 
it  will  fulfil  the  sentimental  and  sesthetic  requirements  of  modem  dress  (P^-  9)> 

Under  no  circumstances  should  any  portion  of  the  dress  be  allowed  to  omitrirf 
the  body  or  press  unduly  upon  any  part.  If  garments  have  to  be  applied  from  A* 
waist,  they  should  be  suspended  rather  from  the  shoulder  by  braces^  in  tlie  av* 
manner  as  are  the  nether  garments  of  men.     Or  if,  by  reason  of  sloping  ihooUai 
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Other  canMs,  braces  are  nhjeotinnnble,  the  giinn^ntR  thnt  require  fPiRpnTirion 

attached  by  buttciui  to  a  "*  bodice  "  made  c^  iinmft  fairly  ntiff  niatoi%l,  and 

im1  over  tho  aliouldom.     All  bands  about,  the  waist  are  highly  objectionable, 

rooreovpr,  qaitr?  nofdleai,     Specially  Khoiild  core  hn  taken  tliat  the  orticlea 

are  eo  arranged  as  to  cover  the  body  evenly  and  mointAin  it  everrirhere  at 

temperature.     The  weight  of  the  garmenta  worn  should  be  reduofld  to  a 


Z^ 


fit-  #.— T»a  l^trmiu  Bern. 

IQIB,  and  all  fnich  alisunl  appsndagm  as  "bnatlea,"  "panniera,"  and  "crinoletles  " 
I  be  rigorvtufdy  confletnned,  not  only  on  account  of  their  weight  and  the  need- 
eaj  vamitl)  thnt  th.*y  encourage,  but  Itecanse  they  ap|iear  somewhat  inoonsis^ 
^th  the  intelligencn  of  a  people  who  are  by  no  many  generations  reinovwl  from 
bravagantly  attired  savage. 

tit  regard  lo  stays,  I  would  say  that  coracts  cotnpoeed  of  rigid  bars  of  steel 
'  many  whiJpbone*i  are  necessary  to  no  woman  who  is  neither  diseased  nor 
kd.  I  would  not  go  »o  far  as  to  say  that  stays  of  all  kinds  shonld  l>e  rntirely 
vp^  but  would  allow  that  in  certain  indiriduals  a  raodifieil  corset,  slightly 
Id,  aad  incmpable  of  exercising  constriction,  is  neoesoarjr  for  the  sake  of  both 
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comfort  and  appearance.  Under  no  circumstance  doea  a  young  girl  require  sUyiof 
any  kind,  and  in  the  majority  of  young  women  they  are  equally  needless  and  tlmoK 
equally  injurious.  One  sometimes  hears  the  remark  that  a  young  girl  vho  it 
growing  rapidly  reqiiires  some  support  for  her  back,  and  it  naturally  foUows  tint 
that  support  is  supplied  in  the  form  of  stays.  Ko  delusion  can  be  more  ocMnplfltc 
than  this.  The  weakness  that  is  usually  experienced  in  the  back  of  a  young  pA  U 
muscular  weakness.  The  muscles  in  ninety  cases  out  of  a  hundred  have  not  been 
properly  exercised,  and  tlie  child,  instead  of  being  allowed  to  romp,  has  bea 
kept  propped  up  on  a  music  stool,  for  hours  daily,  "practising."  If  the  nrasdea 
that  support  the  spine  require  strengthening,  let  them  be  strengthened  in  the  ool; 
way  that  nature  provides,  viz. — ^by  exercise.  Let  the  child  ;modi{y  her  pursuits,  and 
indulge  in  some  more  reasonable  form  of  muscular  morement  than  is  at  present 
considered  proper  for  most  young  girls.  To  wear  stays  is  actually  to  increase  die 
evil,  and  would  only  be  equalled  in  folly  by  tiie  action  of  a  man  who,  finding  the 
muscles  of  his  arm  weak  from  disuse,  would  proceed  to  bandage  them  up  and  ezerdie 
the  limb  still  less.  Witli  regard  to  fully  developed  women,  I  think  that  no  apedes 
of  corset  is  necessary  for  those  who  are  thin  and  slight  in  Bgtna  For  the  puTposei 
of  appearance  and  for  the  more  ready  adjustment  of  dress  tiiey  may  wear  a  bodice 
composed  of  some  stout  material,  but  a  cage  of  whalebones  and  pteels  is  as  neetflen 
as  it  is  injurious.  On  the  other  hand,  for  women  who  incline  to  rtoutness  or  tI» 
present  an  undue  prominence  of  the  bust,  as  well  as  for  those  idio  are  mothen,  t 
modified  and  simple  form  o£  corset  is  necessary  for  comfort,  if  fisr  no  other  reasoa 
The  corset  should  be  made  of  some  stiffened  material,  should  be  slight  in  mtkt, 
free  from  all  rigid  materials,  and  devoid  of  any  constricting  bands.  It  itill  fulfil 
all  the  points  that  the  more  temperate  in  dress  consider  neceasary^  and  at  the  aw 
time  will  have  in  no  way  an  injurious  effect  upon  the  health. 

The  Hands. — The  hands,  like  the  face,  require  very  Utt4e  covering,  while,  on 
the  contrary,  their  usefulness  is  apt  to  be  somewhat  interfiered  with  by  glont 
The  blood  supply  of  the  hand  is  liberal,  and  the  dnmlation  within  it  free,  aiui  it 
is  thus  well  able  to  resist  ordinary  cold,  and  to  be  indifferent  to  ordinary  fluctnt- 
tions  of  temperature.  Except  in  quite  cold  weather,  gloves  may  be  regarded  raths 
as  ornamental  than  as  necessary  to  a  perfect  attire.  The  constant  wearing  of  ti^ 
kid  gloves  must  somewhat  iniiwir  the  circulation  of  the  ps^t,  and  render  the  han^ 
attenuated  by  discouraging  the  proper  use  of  its  muscles.  A  white  and  enw«jit«4 
or  "  delicate  "  hand,  is,  however,  at  the  present  time  admired  in  ladies,  and  there  it 
therefore,  some  reason  for  constant  glove  wearing.  Indiriduals  with  feeble  drcd*' 
tions,  as  well  as  those  who  are  liable  to  chilblains  on  the  hand  and  to  chapping  <* 
exposure,  are  obviously  more  in  need  of  some  hand-covering  than  are  persons  ^ 
perfect  health.  According  to  Dr.  Buck,  silken  and  woollen  gloves  are  more  tpt  ^ 
lead  to  cliapping  than  are  gloves  made  of  kid  or  dog-skin.  The  kid  glove,  W  tb^ 
density  of  its  structure,  affords  protection  ag:iinst  wind,  but  as  a  protection  sfu^ 
cold  it  is  comparatively  valueless. 

Tlie  muff  must  be  included  in  the  consideration  of  hand-clothing.  Ihis  stru^* 
appendage  is  probably  regarded  as  purely  ornamental,  for  as  a  means  for  keepuf 
warm  the  hands  it  is  ridiculously  extravagant     It  haa,  I  presume,  the  doabHti^ 
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dvantage  of  allowing  ladiea  to  wear  thin  glores  with  impanity  during  cold  weather, 
(nt  against  this  advantage  must  be  placed  the  weight  of  the  appendage,  the  muscular 
Bbrt  required  to  support  it,  and  the  impediment  diat  it  offers  to  an  easy  gait  by 
ewiMiHing  that  die  wearer  should  walk  with  her  hands  pinioned  in  front  of  her. 
J%e  Feet. — The  blood  circulation  in  the  ffx)t  is  neither  so  copious  nor  so  free  as 
is  in  the  hand.  This  depends  partly  upon  the  more  de^iendent  position  of  the 
ctremi^,  and  pardy  upon  its  greater  distance  from  the  heart  as  the  centre  of  the 
!ood  supply.  It  is  desirable,  therefore,  that  the  foot  should  be  well  protected,  and 
» covered  as  to  best  prevent  any  loss  of  the  normal  animal  heat.  A  multitude  of 
rils  have  been  ascribed  to  cold  feet,  many  rightly,  and  many,  perhaps,  without 
ifficient  reason.  A  greatly  diminished  amount  of  blood  in  the  lower  extremities 
leans  an  onneceeaarily  large  amount  elsewhere,  and  consequently  an  unequal 
renlation.  It  is  not  difficult  to  understand  that  this  irr^ularity  in  the  blood 
ipply  may  cause  various  evils,  and,  whether  injurious  or  not  injurious,  it  must  at 
■st  be  owned  that  cold  feet  are  not  comfortable. 

Stocking$  and  soeki  should  be  made  of  some  woollen  material  that  may  vary  in 

licknfBS  and  density  according  to  the  time  of  the  year  and  the  general  i-eiinirc- 

lentB  of  climate.     Woollen  fabrics  are  selected  on  account  of  their  feeble  conduct- 

ig  properties,  and  for  the  other  reasons  that  liave  been  already  mentioned.    Cotton 

toddngs  are  in  every  way  to  be  oondenmed.     In  cold  weather  tliey  do  not  afford 

nfficient   warmtji   to  the   extremities,    and   in   warm   weather  they   are   apt   to 

noour^e  those  abrupt  fluctuations  of  temperature  that — as  already  pointed  out — 

n  so  nndeairable.     Those  whose  skin  is  unduly  susceptible  to  woollen  substaneeH 

Bay  wear  silken  stockings  in   hot  weather,  and  in   cold  weather   the  necessary 

vooUen  foot-oovering  may  be  separated  from  the  skin  by  a  thin  stocking  made  of 

■ilk.     It  is  most  desirable  that  iha  sock,  or  stocking,  should  not  fit  so  tightly  as  to 

compress  the  foot  or  alter  the  position  of  the  toes,  and  ])artioular  objection  must  be 

tiken  to  such  stockings  as  are  pointed  at  the  extremity.      A  proper  foot-covering 

dioold  accurately  fit  the  foot,  and  be  of  the  same  shape  as  the  sole  when  pressed 

vpoB  the  ground.     Stockings  that  are  too  short  are  bad  in  that  they  cramp  the  toes, 

irtrile  those  that  are  too  long  involve  a  mass  of  superfluous  material  at  the  extremity 

«  ttie  boot.     Children  are,  perhaps,  the  greatest  sufferers  in  this  latter  respect, 

''Wig  often  provided  with  shapeless  socks  that,  with    the   economical  object  of 

"■Bovance  for  growth,"  ctmtain  an  amount  of  superfluous  material     In  1792,  Dr. 

vuj^Lui  of  Hochester*  strongly  urged  that  "  stockings  should  be  made  with  toes,  as 

pwa  are  with  fingers."     Such  digitated  stockings  are  to  be  advised,  inasmuch  as 

"*y  more  completely  clothe  the  feet  than  do  ordinary  stockings,  they  are  probably 

''"R  cleanly,  they  prevent  an  imnecessary  mass  of  material  at  the  extremity  of  the 

wo^  and  they  do  not  permit  of  tlie  formation  of  soft  comsi  between  the  toes. 

•oekings  shotild  be  supported  by  means  of  '*  suspenders,"  either  attached  to  a 

I'O'ilder  braoe,  if  such  be  worn,  or  to  the  bodice,  by  moAns  of  buttons.     Garters  are 

*«erywaytobe  condemned.     They  compress  the  superficial  veins  of  tlie  limb, 

■Bd,  hy  driving  the  blood  into  the  deeper  parts,  are  instrumental  in  causing  the 

fvniiul  sense  of  weariness  that  is  often  complained  of  in  the  limbs.     Moreover, 

*  "  An  "Emaj,  FhOoKiphiesl  and  Medical,  conccniing  Modem  Clotbing, "  i«ge  llOk 


no 
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Fig.  10.— Bactfon  <A  tlie  Foot. 


tJiis  compression  of  the  veins  is  more  or  leas  certain  to  lead  in  time  to  the  deTelop- 
ment  of  varicose  veins. 

Boots  and  Slioea.  — Before  considering  the  question  of  boots  and  shoes,  it  will  be  itU 
to  draw  attention  to  some  general  points  in  the  structure  and  configuration  o£  UiefaoL 
The  human  foot  is  composed  of  twenty-six  bones  of  various  shapes  and  warn,  IkU 
together  by  a  number  of  strong  ligaments.  These  bones  are  so  ananged  that,  vlule 
by  the  size  and  compactness  of  some  of  them  great  stability  is  given  to  the  foot,  bj 
the  number  and  articulation  of  the  others  the  member  derives  its  elasticity  and  'A 

power  of  modifying  the  effects  of  ifaodi 
transmitted  to  the  body.  The  foot  premto 
two  main  arches — one  extending  in  the  bag 
axis  of  the  foot  from  tiie  base  of  the  toei  ts 
the  heel,  the  other  passing  transversely  aaw 
the  sole  about  its  centra  These  ardkes  bong 
of  greater  degree  in  one  part  than  in  tmtfaa', 
it  happens  that  the  inner  side  of  the  foot  jn* 
sents  a  much  greater  amount  of  onmtOR 
than  does  the  outer  side  To  the  ardi  &■ 
rendered  so  obvioiis  on  t^e  inside  of  the  foot 
the  name  of  the  instep  is  commonly  given.  A  section  of  the  foot  (Fi^  10)  ahon 
that  while  the  hinder  part  of  the  long  arch  of  the  foot  is  composed  oS  two  Ingt 
bones  only  (os  calcis  and  astragalus)  the  front  part  or  pier  of  the  arch  is  made  op  of 
many  small  bones,  presenting  a  variety  of  outlines.  By  this  arrangement  it  eonei 
to  pass  that  the  posterior  part  of  the  arch  gives  stability  to 
the  foot,  and  supports  (through  the  heel)  the  main  weight 
of  the  body,  while  the  anterior  segments  give  spring  and 
elasticity  to  the  member.  The  comparative  value  of  these 
two  parts  of  the  arch  can  be  estimated  by  jumping  from  a 
height  and  alighting  first  on  the  heel  (or  rigid  part  of  the 
arch)  and  then  on  the  bases  of  the  toes  (or  the  elastic  portion 
of  the  arch).  The  integrity  of  the  pedal  arches  is  main- 
tained by  ligamentous  and  muscular  structures,  and  is 
essential  to  the  proper  function  of  the  foot  and  to  a  perfect 
mode  of  progression.  When  from  various  causes  the  natural 
foot  arches  are  lost,  the  individual  is  said  to  be  sufiering 
from  "  flat  foot "  or  '*  splay  foot." 

The  mechanism  of  the  act  of  walking  is  somewhat  complicated,  but  so  &r  u  <V 
present  purpose  is  concerned  it  ia  merely  necessary  to  note  one  important  &et.  H^ 
essential  to  proper  progression  is  the  series  of  transverse  joints  that  ran  acrVi 
the  breadth  of  the  foot  at  the  part  known  as  the  "  tread  of  the  foot "  or  **  the  teb 
of  the  toes."  This  spot  is  indicated  in  Fig.  11  by  the  letter  "a."  In  the  acnf 
walking  a  free  bending  of  the  foot  at  this  part  is  indispensable,  to  allow  of  the  pR^ 
formance  of  certain  necessary  lever  movements.  If  the  line  of  the  foot,  what  ^ 
rests  on  the  ground,  is  represented  by  a  straight  line  (as  in  tlie  front  foot  in  f^ 
1 1),  then  when  the  heel  is  lifted  from  the  ground  in  the  act  of  walking,  that  tiv 


Fig.  U.— A«tfaBci<ttllW 

in  WhIUbc. 
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Kill  no  longer  be  straight,  but  will  become  angolar  opposite  the  bend  of  the  foot 
(as  in  the  hinder  limb  in  Fig.  11).  It  will  be  seen  at  onoe  that  a  boot  with  a  rigid 
lole  will  quite  prevent  this  action ;  but  of  this  more  will  be  said  presentlj. 

In  taking  note  of  the  outline  of  the  sole  of  the  foot  it  will  be  seen  (Fig.  1  2a) 
Omt  the  front  part  of  the  sole  is  broader  than  is  the  heel  part,  and  also  that  the 
great  toe  is  parallel  to  the  axis  of  the  whole  foot  Now,  in  the  shaping  of  a  boot  it 
vill,  I  presume,  be  allowed 
that  the  boot  ou^t  to  be  A 

■ade  to  fit  the  foot,  and 
not  the  foot  a  boot  having 
la  arbitrary  outline  de- 
eaded  by  the  fashion  of  the 
time.  It  happens  that  the 
xdiiiarf  shoe  has  little  or 
wa  zelatioa  to  the  natural 
mtline  of  the  sole  (Fig. 
13).  Hie  fsshionable  boot 
ternuDates  in  front  in  a 
more  or  less  pronounced 
pointy  and  the  part  occu- 
pied by  Uie  toes  is  usually 
its  Tery  narrowest  part 
'She  <»dinaiy  shoe  is  made 
on  the  prindpleof  bilateral 
tfmmetry,  and  apparently  <»i  the  assumption  that  each  foot  is  divided  into  two 
perfectly  symmetrical  parts.  As  one  writer  on  the  subject  well  observes,  the 
bshionable  shoe  is  made  of  a  certain  shape  "as  if  the  human  foot  had  a  great 
^     toe  in  the  middle  and  a  little  toe  at  each  side,  like  the  foot  of  a 

-I  —  • 


Fir.  IS.— A.  NAtniml  Foot    B.  Foot  with  oirtttM  of  boot.    C.  Foot  dis- 
torted bj  boot.    (Fi'om  Pro/  Flomr'i  "  FaiUra  m  D^ormity.") 


goose. 


Why  this  particular  shape  should  be  admired  it  is  difficult  to  say. 
There  is  nothing  unsightly  in  the  perfect  human  foot,  and  it  is  hard  to 
understand  why  a  boot  that  more  or  less  completely  reproduces  the 
normal  outline  of  the  member  should  be  considered  as  repulsive. 
The  active  spreading  toes  of  a  child's  foot  are  certainly  more  to  be 
admired  than  are  the  crushed  and  distorted  toes  of  the  shoe  wearer ; 
and  the  perfectly  shaped  feet  made  familiar  by  good  statuary  have 
surely  an  outline  that  is  in  itself  more  agreeable  than  is  the  rigid 
and  wedge-like  outline  of  the  fashionable  shoe.  Fig.  13  shows  the 
kind  of  impression  that  would  be  left  upon  the  ground  by  a  noruial 
foot,  and  the  utter  lack  of  resemblance  between  that  impression  and 
the  outline  of  the  ordinary  boot  sole  is  somewhat  unpleasantly  con- 
spicuous. 

If  well  developed  feet  are  placed  side  by  side  and  heel  to  heel,  the  two  great  toes 
nil  be  found  to  be  parallel  to  one  another,  and  to  touch  one  another  almost  to  theii* 
*  **Th«  Foot  ud  ita  Coreringi,"  bj  Juaei  Dowie.    London,  1861. 
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very  ends.     If  the  same  feet,  clad  in  the  shoes  of  the  period,  are  i^aced  in  the  noe 
position,  it  will  be  found  that,  while  the  heels  are  in  contact,  the  inner  boirdenol  the 
two  soles  divei^,  and  that  the  tops  of  the  two  great  toes  will  be  separated  \sj  a 
considerable  interval.     Kow,  for  the  proper  perfoi-manoe  of  the  functions  of  the  foot 
it  is  essential  that  all  its  movements  should  be^  unrestricted,  that  the  toes  dunU 
have  free  play,  and  that  the  great  toe — which  is  so  indispensable  to  the  act  of  pro- 
gression— should  have  a  free  range  of  motion,  and  mainf^LiTi  its  }»Tallelism  to  llie 
long  axis  of  the  foot.     What  effects,  however,  do  ordinary  shoes  have  upon  the  feet) 
The  toes  become  crushed  together,  and  are  often  made  to  overlap  one  another;  tlie 
great  toe  is  no  longer  in  a  line  with  the  axis  of  the  foot,  but  is  pushed  outviniU 
towards  the  middle  line  of  the  sole.      The  joints  between  the  many  bones  ut 
rendered  rigid ;  the  muscles,  being  unable  to  act,  waste ;  the  ligeunents  shrink,  ind 
the  foot  becomes  a  deformed,  rigid,  and  inert  block.     In  addition  to  these  ill  c&els 
the  delicate  arch  of  the  foot  becomes  broken  down,  the  natural  spring  and  fiexihOi^ 
of  the  part  is  lost,  and  by  this  loss  of  movement  in  the  foot  a  greater  expenditnn 
of  muscular  power  is  demanded  in  other  parts  of  the  body. 

The  distorted  member  becomes  decoitited  with  corns  and  bonions,  inl 
occasionally  presents  the  condition  known  as  '*  in-growing  nail."  Bobbed  <£  ite 
natui-al  outline,  of  its  elasticity,  of  its  very  strength,  and  shrunken  by  long  inactiTi^ 
and  pressure,  tlie  foot  that  has  long  worn  the  fashionable  shoe  is  in  truth  a  taaj 
object.  So  general  is  some  deformity  of  the  foot  from  boot-wearing,  that  amongtha 
great  majority  of  the  population  a  normal  foot  is  a  thing  difficult  to  be  met  vith 
So  long  ago  as  1857,  Bonomi  laments  that  "  from  the  antique  alone  can  any  bw- 
ledge  of  what  is  beautiful  in  the  adult  human  foot  be  derived,"*  and  it  is  indnd 
possible,  if  the  passion  for  badly  shaped  boots  sliould  be  of  long  dnration,  thftt  tfae 
proper  configuration  of  the  adult  foot  may  become  a  mere  matter  of  liistory. 

A  boot,  to  be  properly  shaped,  should  conform  to  the  normal  outline  of  tltt  nl't 
and  should  exactly  reproduce  the  natui-al  proportion  of  the  foot.  The  foot  sboold 
hot  be  measured — as  is  usual — while  it  hangs  inert  and  removed  from  the  groDMl 
but  the  estimate  of  the  proper  shape  of  the  member  should  be  formed  when  it  mli 
upon  the  ground,  with  its  parts  spread  out.t 

From  what  has  been  already  said  about  the  act  of  walking,  it  will  foUov  tbit 
some  flexibihty  in  the  sole  of  the  boot  is  indispensable.  This  is  provided  for  by  *W 
is  known  as  the  "  waist "  of  the  shoe,  but  this  waist  is  placed — so  far  as  my  on 
impression  on  the  matter  goes — too  far  back,  and  too  much  i-emovod  from  tbe  tnv 
of  the  foot  whera  the  natural  movement  actually  occurs. 

A  perfectly  rigid  sole  to  a  boot  destroys  the  main  action  of  the  foot  in  the  let  * 
walking,  and  entirely  prevents  that  bending  of  the  front  port  of  the  foot  that  haibsto 
abready  alluded  to  (Fig.  11).  The  evil  effects  of  an  entirely  rigid  sole  aww^ 
illustrated  by  the  boot  commonly  worn  by  the  agricultural  classes.  In  this  boott 
not  only  is  the  solo  of  enormous  thickness,  but  it  is  rendoi-cd  still  more  rigid  by  the 
addition  of  a  multitude  of  formi<lable  "  hob  nails."     It  is  stated  tliat  the  ordinuf 

•  "  The  Proportiona  of  the  HumiiTi  Figure."'    London,  1857,  p.  19. 

f  In  conneotioD  with  the  prenent  lubjcct,  see  "T)ie  Human  Foot  and  the  Hnnuut  Huul.*  ^  A> 
Hamphry  (London,  1861) ;  alw>  "  Vfhy  the  Shoe  Pinches,"  by  HenoMin  Meyer  (Edmburgh,  ISO)). 
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nny  pattern  Blncher  requires  a  weight  of  28  lbs.  to  bend  the  waist  of  its  sole,  bo 
bat  the  wearer  of  each  a  boot,  to  use  the  foot  properly  in  walking,  would  have  to 
ipend  an  amount  of  superfluous  muscular  energy  equivalent  to  28  lbs.  weight  at 
ach  Etep  taken.* 

The  absolutely  rigid  solo  of  the  bucolic  boot  serves  to  account  to  a  great  extent 

3r  the  ungraceful  gait  of  the  ordinary  yokel.     The  natural  play  of  the  foot  and  toes 

eing  loat,  and  the  motion  of  the  ankle  much  impaired,  he  has  little  use  for  his  leg 

loscles,  and  these  becoming  atrophied,  produce  the  shapeless  and  comparatively 

mall  calf  Hmt  he  will  usually  present      The  yokel  walks  mainly  by  a  swinging 

movement  from  the  hip,  and  so  far  as  his  feet  are  concerned  he  would  walk  more 

legantly  if  he  were  to  have  them  amputated  and  a  rounded  stump  affixed  in  their 

ilaoei     The  common  wooden  sabot  is  even  less  obnoxious  than  is  the  absolutely 

igid  boot  of  the  English  peasant     The  sabot  has  a  curve  to  its  sole  that  allows  of  a 

(dling  movement  of  the  foot,  not  unlike  the  natural  bonding  of  the  foot      More- 

iwBTf  it  is  generally  loose  enough  to  allow  of  considerable  play  of  the  foot  and  ankle 

cunt  in  the  act  of  walking.     The  sabot  is  also,  I  imagine,  of  less  actual  weight  than  is 

he  foot-covering  of  the  so^nlled  clodhopper.     The  sole  of  any  boot,  therefore,  that  is 

lot  as  flexible  as  it  should  be  will  tend  to  cucourage  in  a  minor  degree  some  of  the  evils 

hat  are  so  conspicuous  in  the  wearer  of  a  slioe  with  a  perfectly  unyielding  foundation. 

Boots  should  be  made  of  leather  that  is  as  soft  and  pliable  as  is  consistent  with 

itrength.     Some  of  the  thin  frail  boots  that  are  worn  by  ladies  are  mere  apologies 

^  a  foot-covering.     They  con  neither  afibrd  a  common  protection  to  the  foot,  nor 

dueld  it  from  the  cold,  nor  preserve  it  from  wot  and  damp.     Cotton  stockings,  and 

ti^t  boots  made  of  the  thinnest  passible  material,  aro  among  the  main  causes  of  the. 

cold  feet  so  commonly  met  with  in  women.     Elastic  sides  to  boots  may  prove  a 

Mmice  of  evil  by  unduly  compressing  the  foot  and  thereby  interfering   with  its 

drculation.     It  so  happens  tliat  two  of  the;  principal  veins   that  return  the  blood 

fasn  the  feet  run  just  beneath  the  skin,  and  ure,  therefore,  very  readily  afifccted  by 

PRBBure.     Hie  blood  being  forced  from  the  supcrficuil  veins  tends  to  produce  an 

Qigorgement  ofthe  more  deep1y-!?eated  vessels,  with  ci^rtain  possible  inconveniences. 

A  CUQ  has  been  recorded — in  the  person  of  a  medical  man — where  severe  pain  in 

^  ules  of  the  feet  was  induced  by  wearin;:!  elastic-side  boots.     The  pain  ceased 

'ith  the  removal  of  the  elastic  portion  of  the  boots.+ 

Certain  obvious  advantages  attend  the  wearing  of  boots  the  upper  parts  of  which 
ue  made  of  cloth  or  some  like  material.  Such  boots,  however,  could  only  be  worn 
^^  certain  conditions.  Boots  or  shoes  that  arc  too  short  not  only  ctamp  the  toes 
•"i  tend  to  bend  tiiem  up,  but  they  are  also  apt  to  produce  a  curving  of  the  nails 
■■tnjsy  lead  to  the  troublesome  ailment  kno^vn  as  in-growing  toe-nail.  While  it  is 
•IWed  that  boots  that  are  too  tight  are  bad,  it  must  also  bo  borne  in  mind  that 
'"Ws  that  ore  too  large  may  prove  to  be  objectionable.  Such  boots  allow  the  feet  to 
*wt  about  within  them,  undue  friction  i.s  thus  encouniged,  and  feet  encased  in  too 
"^ple  shoes  are  apt  to  become  abraded  and  to  develop  corns.  Moreover,  the  loose 
wiiiiections  between  the  foot  and  its  covorina;  render  walking  hms  easy,  by  creating 
^wttiand  for  some  additional  muscular  exertion. 

*  LoHeett  Tid.  L,  ISW,  p.  4S8w  t  Latud,  vol.  ii.,  1866,  p.  71B. 
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'  14. — Tmnavene 
cUonof  Foot. 


Sigh  SeeU, — Into  the  matter  of  the  comparatiTe  beaaty  of  high  heeh  and  Ao 
heelfl  I  do  not  propose  to  enter.  Shoes  require  heels  of  some  kind,  bat  they  should 
not  be  out  of  proportion  to  the  rest  of  the  foot  The  bed  of  a  boot  for  a  fuUj- 
grown  man  should  not  exceed  three-quarters  of  an  inch  in  height,  should  bs  placed 
well  back,  and  should  be  as  large  as  the  natural  heeL  The  height  of  boot-heels  for 
other  individuals  can  be  ^timated  from  this.  Unduly  high  heels  to  shoes  an 
objectionable  in  many  ways,  especially  when  they  are  diiqnopor 
tionately  small.  In  the  iirst  place,  they  diminish  the  stafaililj 
of  the  foot  by  placing  beneath  the  natural  heel  one  mote  s^mot 
in  the  support  upon  which  the  weight  of  the  body,  as  tni» 
^  mitted  through  the  leg,  must  rest  (Fig.  14).  Theyprodooea 
false  position  of  the  body  by  tilting  up  the  heel,  and  bf 
thereby  placing  the  foot  in  the  position  it  assumes  when  the  itt- 
dividual  walks  on  tiptoe.  (Fig.  16.)  The  mechaniHm  (^  the  fint 
is  impaired,  and  undue  muscular  exertion  is  demanded  in  tlie  set 
of  walking.  Muscles  are  induced  to  act  irregularly,  some  Yt^ 
ments  are  stretched  while  others  are  relaxed,  and  the  whole  loii| 
framework  of  the  foot  is  weakened.  The  muscles  of  the  eaU 
that  are  attached  to  the  os  calcis,  or  bone  <^  the  heel,  an  »■ 
laxed,  and  act  at  a  considerable  disadvantage,  while  the  nuudv 
on  the  front  of  the  foot  and  1^  are  elongated  and  weakened.  The  astmgaliu^  or 
bone  of  the  foot  that  enters  immediately  into  the  ftmnation  of  the  ankle  jdn^  ii 
thrown  somewhat  forwards,  and  the  ankle  joint  itself  is  therel^  greatly  weskened. 
For  these  and  other  reasons,  sprained  ankles  and 
ungainly  limbs  are  very  commonly  associated 
with  the  wearing  of  these  needless  appendages  to 
the  boot  Moreover,  the  heel  being  elevated,  the 
foot  is  pressed  forward  into  the  toe  of  the  shoe, 
the  toes  are  apt  to  become  crushed  up,  and  a 
curving  of  the  toe-nails  is  not  in&equently  in- 
duced. These  evils  are  augmented  when  the  heel 
is  placed — as  it  often  is — ^far  forwards  on  tho 
sole  of  the  boot  In  this  advanced  position  it 
will  be  found  to  be  placed  just  beneath  the  arch 
of  the  foot,  and  by  its  presence  in  that  site  it 
not  only  weakens  the  pedal  curve,  but  also 
deprives  it  of  its  action  as  a  spring  to  modify  shocks  transmitted  ^kaO^ 
the  solo  of  the  lower  extremity.  As  Dr.  Buck  well  expresses  it,  a  heel  in  tto 
position  has  the  same  effect  as  has  a  block  of  wood  when  placed  under  the  qin^ 
of  a  carriaga 

High  heels  are  dangerous  not  only  on  account  of  the  general  instabHitr  tW 
they  give  to  tho  foot,  but  also  by  their  weakening  effects  upon  the  muscles  of  th< 
limb  and  tlic  connections  of  the  ankle  joint  Their  small  size,  moreover,  reiMkK 
them  liable  to  trip  up  tho  indi\-idual,  and  not  a  few  serioas  accidents  have  b«* 
ascribed  to  these  fashionable  impedimenta.     A  graceful  carriage  ia  inocmaistoit  wiv 


Fig.  15.- Longitudinal  Section  of  f  ost 
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li  heeli,  although  by  long  and  patient  practice  women  attain  a  {air  degree  of 
zj  in  the  almost  acrobatic  feat  of  walking  upon  their  tilted  shoea. 
>  the  comparative  merits  of  hooU  and  sftoesy  I  think  it  may  be  asserted  that, 
■dinary  conditions,  the  shoe  is  more  consistent  with  a  perfectly  healthy 
1  of  the  foot.  The  foot,  like  the  rost  of  the  surface  of  the  body,  perspires, 
1  this  perspiration  is  free.  It  is  dusimljle,  as  has  been  already  explained, 
perspiration  should  bo  allowed  to  evaporate,  oi-,  in  other  words,  to  escape. 
being  practically  impervious  to  moisture,  will  prevent  the  proper  evaporation 
akin  if  the  foot  be  entirely  enveloped  in  that  material  The  foot  requires 
ntilated,  and  in  tho  shoe  that  object  is  more  easy  of  accomplishment  than 
ihe  boot  When  the  foot  is  covered  with  a  boot,  the  only  chance  of  the  air 
Lcceas  to  the  skin  is  afforded  by  the  loose  connections  of  the  boot  about  the 
by  any  open  space  in  tho  line  of  the  laco  or  buttons.  Boots  have  been 
.th  especial  apertures  for  ventilation,  but  suclt  arrangements  are,  for  the 
%  very  incompleto.  Shoes  have  the  additional  advantages  of  leaving  tho 
e,.and  of  being  considerably  less  in  weight  than  are  ordinary  boots.  It  is 
Lt  that  the  foot  covering  adopted  by  those  engagorl  in  vigorous  exercise 
Lally  the  form  of  the  shoe,  and  thus  we  have  "  cricketing  shoes,"  "  running 
lawn-tennis  shoes,"  and  the  like. 

aaid  that  shoes  may  lead  to  a  weakening  of  the  ankle,  while,  on  tho  other 
!  hear  frequently  of  tightly-laced  boots  as  excellent  means  of  strengthening 
JL  Assuming  that  tlie  bones  are  sound,  the  integrity  of  the  ankle  joint 
ained  by  tho  muscles  and  ligainonts  about  it.  A  weak  ankle  means 
I  muscles  or  relaxed  ligaments  :  a  strong  nnkle  implies  vigorous  muscles  and 
raments.  If  muscles  are  weak  tlioy  can  only  bo  strengthened  again  by 
xerdsT,  while  tho  vigour  of  ligaments  is  maintained  by  a  constant  and 
se.  The  worst  treatment,  therefon*,  that  can  !«  adopted  for  a  weak  ankle 
Me  it  in  a  high,  tightly-laced  Ixwt,  Such  a  practice  tends  to  exercise  the 
still  less  than  they  were  before  fxereiswl,  and  tho  rigid  boot  taking  tht; 
the  ligaments  to  a  great  extent,  offtrs  no  oi)portuiiity  to  those  structures  for 
lomplete  development.  Dr.  Humpln*ey,  speaking  of  this  practice,  remarks 
has  its  parallel  in  the  idea  of  strfiiErtlioning  tho  waist  by  stays.  The  notion 
rth  instances  fortified  by  tho  fart  that  those  persons  who  have  been 
led  to  the  pressure,  either  ujwn  tho  ankle  or  the  waist,  feci  a  want  of  it 
is  removed,  and  are  uncomfortable  without  it.  They  forget  that  the  feeling 
has  been  engendere<!  by  tho  appliancp."  Cliildren  arc,  unfortunately,  tho 
tims  of  this  mistakou  treatniont  of  wcik  ankles,  ami  I  can  fully  endorse  tho 
it  that  "there  can  bo  no  surer  way  of  producing  permanently  weak  ankles 
■  lacing  them  up  tightly  duiing  childhootl,  and  so  preventing  the  natural 
nent  of  their  ligaments.* 

TnE  Dress  op  Infaxcv  axd  Childhood. 

gBneral  principles  that  have  been  alrfady  laid  down  witli  regard  to  a  preiier 
g  for  the  body  for  adults  apply  oqiuilly  to  tlie  circumstances  of  the  young. 
*  BrUiA  <md  Forci'jn  Mcdico-Ckirwjical  Review',  18(52,  p.  121 
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There  are  certain  conditions,  however,  incident  to  childhood  that  render  the  dnn 
of  tJiia  period  of  life  a  matter  for  special  consideration. 

1.  Infants  require  to  be  clothed  warmly  ;  not  that  the  temperature  of  the  bod; 
in  extreme  youth  is  below  that  of  the  adult,  but  because  in  very  early  life  the  heit- 
producing  powers  of  the  organism  are  feeble,  and  therefore  proper  dothing  it 
needed  to  prevent  undue  waste  of  such  animal  heat  as  ia  generated.  For  t^e  fint- 
year  or  so  of  life  this  lack  of  vigour  in  the  heat-producing  powers  of  the  bod; 
is  obvious,  and  young  duldren  have  therefore  the  same  need  of  warmth  in  tkor 
clothing  as  have  those  still  younger.  There  is  a  somewhat  prevalent  notion  thtt  b; 
clothing  children  lightly,  and  by  exposing  them  at  an  early  period  to  oold,  Uuj 
become  accustomed  to  fluctuations  of  temperature,  and  are,  to  use  the  term  of  tie 
advocates  of  the  practice,  properly  "hardened."  The  hardening  process,  it  n 
perhaps  needless  to  say,  is  a  delusion  and  a  snare,  and  is  accountable  fw  no  nuQ 
contribution  to  infknt  mortality.  On  the  other  hand,  scarcely  leas  objeetUMi  ii 
to  be  taken  to  the  plan  of  "  coddling  "  children  up,  and  of  keeping  them  at  all  tim 
in  the  atmosjihere  of  a  hoi>-house.  The  point  to  be  aimed  at  is  the  maintenanoe  d 
an  equable  temperature  about  the  child's  body,  a  temperature  that  will  avoid  extnoM^ 
and  be  free  from  abrupt  fluctuations. 

For  reasons  that  have  been  already  given,  some  woollen  material  should  be  va 
next  to  the  skin,  and,  owing  to  the  sensitiveness  of  the  int^ument  of  quite  yom^ 
childi'en,  it  is  desirable  that  the  fabric  used  should  be  of  the  finest  possiUe  texton. 

2.  The  body  should  be  perfectly  and  evenly  covered  with  clothing.  Hiis  point 
has  been  already  insisted  upon  in  dealing  with  the  attire  of  adults.  In  in&ntmd 
children  it  is  a  point  very  constantly  ignored.  On  examining  the  ordinu; 
dress  of  an  infant,  it  will  be  found  that  round  the  abdomen  and  back  are  seroil 
closely  applied  layers  of  flannel,  in  the  foi-m  of  what  is  known  as  a  **  binder,"  vhik 
the  neck  and  shoulders  are  covered  but  partially  with  some  linen  garments,  and  tlie 
arms  are  quite  bare.  To  complete  the  system  of  the  unequal  distribution  of  cktlunft 
a  vast  amount  of^  totally  superfluous  and  ornamental  material  is  clustered  ^wnt  t^ 
lower  extremities  of  the  victim.  In  older  children,  moreover,  while  the  bod;  I 
is  perhaps  properly  covered,  the  neck,  arms,  and  legs  are  left  bare,  and  thus  ertj 
inducement  is  oflercd  for  an  unequal  distribution  of  blood  and  an  irr^lar  d^ 
culatioa     These  defects  in  attire  are  not  difficult  to  remedy.     It  would  ba  W^ 

if  the  infant's  garments  were  lessened,  in  number  and  made  so  as  to  cover  the  ho^ 
in  a  less  fragmentary  manner,  while  for  older  children  it  would  be  not  unreasooib)' 
to  require  a  covering  for  the  legs  and  arms  at  least  as  complete  as  that  that  pertiiB* 
to  adult  dress.     The  infant's  head  should  be  kept  cooL      At  birth  the  aktitboo^ 
are  vei^  thin,  and  in  parts  defective,  and  the  covering  provided  for  the  hr»«* 
is  therefore  comparatively  slight     Thus  it   happens  that   the  circulation  withi" 
the  skull  is  moi-e  readily  modified  by  external    conditions   of   temperature  th*"* 
it  is  in  adult  life.     Tlie  system  of  enveloping  the  head  in  flannel,  or  of  allowing  tJ>* 
head  to  bury  itself  in  a.  feather  pillow,  tends  to  draw  more  blood  to  the  part  than  ** 
necessary  or  perhaps  comfortable ;  and  the  ridiculous  helmet-like  hats  that  are  oft** 
inflicted  upon  infants  when  out  of  doors  are  simply  barbarous,  not  only  firam  tb^* 
warmth,  but  from  their  weight  and  the  pressure  they  may  exercise  np<HL  the  scalp- 
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3k  The  dotiung  should  be  free  from  constrictions  of  all  kinds.  In  the  first  place, 
Koeption  most  be  taken  to  the  "  binder  "  that  is  commonly  worn  by  infants  daring 
le  first  few  months  or  even  years  of  their  existence.  XTntlL  the  fragment  of  the  um- 
ilical  oord  has  separated,  some  light  bandage  round  the  body  is  desirable ;  but  the 
bject  of  tightly  encircling  the  body  for  some  eighteen  months  with  several  layers  of 
uinel  is  totally  unintelligibla  This  article  of  clothing  helps  to  maintain  an  unequal 
isbribation  of  animal  heat ;  it  mnst  be  applied  tightly  or  it  will  slip,  and  thus  it 
rta  as  a  oonsfcriction  upon  a  part  of  the  body  that  should  be  kept  quite  free.  By 
iperaeding  to  some  extent  the  action  of  the  abdominal  muscles,  the  binder 
nst  hinder  the  proper  development  of  those  muscles,  and  may  lead  to  the  develop- 
ent  of  an  unduly  pendulous  abdomen.  The  ooUc  of  young  infants  is,  I  imagine, 
Iten  dae  to  causes  in  which  the  binder  takes  no  insignificant  share. 

Children's  gannents  should  be  loose,  and  should  exercise  undue  pressure  upon 
)  part.  Dr.  Lewis  Smith  has  recorded  the  case  of  a  young  infant  who  is  supposed 
I  have  died  from  embarrassed  respiration  due  to  too  tight  clothing.*  If  constriction 
I  bad  for  adults,  it  must  be  infinitely  worse  for  the  young,  for  those  whose  bodies 
e  in  actiTe  growth,  whose  tissues  are  delicate,  and  whose  bones  are  but  imperfectly 
Aiidi£ed. 

At  the  same  time,  it  is  desirable  to  avoid  the  other  extreme ;  and  it  should 
» I>ome  in  mind  that  a  child  may  be  clad  too  loosely.  This  especially  applies  to  the 
oaenees  of  children's  clothes  about  the  neck.  So  loose  are  the  under  garments 
id  dress  that  it  is  often  possible  to  see  the  entire  length  of  a  child's  back  by 
mply  drawing  back  the  clothes  at  the  neck.  This  very  free  admission  of  air  to  the 
itegoment  is  rather  more  lavish  than  is  dcsireble,  and  often  involves  certain 
dditional  garments  in  order  that  the  child  may  be  kept  warm. 

4.  Under  no  circumstances  should  any  garments  be  attached  to  the  waist  Any 
xmstriction  of  the  waist  of  a  growing  child  is  nothing  less  than  a  barbarity.  The 
inm,  the  petticoats,  &c.,  should  be  supported  by  proper  means  from  the  shoulders, 
«  be  attached  to  some  loose  bodice  that  descends  as  low  down  as  the  waist 

5.  The  garments  of  children  should  be  as  few  in  number  and  as  light  in  weight 
u  ii  oonsiBtent  with  a  proper  protection  of  the  body.  The  attire  of  a  young  infant 
ii  uoally  a  serious  ofience  against  this  proposition.  It  is  enveloped  in  a  number  of 
pnients,  some  insignificant  in  size  and  others  of  extravagant  proportions  It  is 
^'t^Jbed  down  by  robes  and  elaborately  decorated  gowns,  and  on  special  occasions 
s  VQcumbered  with  a  cloak  containing  enough  mateiial  to  clothe  the  shoulders  of  the 
Bone  who  carries  it 

^  remedies  available  for  these  and  other  defects  in  juvenile  dress  are  matters 
tf  eommon  sense  merely,  and  their  adoption  would  undoubtedly  add  some  comfort 
***  ^  apparently  troubled  existence  of  a  young  child. 

•  "DiMMW  of  Infanoy  and  Childhood."    London,  1881,  p.  b9. 
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Nature  of  our  Surroundings. 

i  snnouudings  of  a  man  are  those  influences,  material  or  immaterial,  which  form 
i^mosphere  in  which  he  livee,  which  give  colour  to  his  daily  life,  and,  often 

naelves  unseen,  are  prraent  with  him  for  good  or  evil  tihroughout  the  whole  term 

tiis  existence. 

As  he  is  composed  of  body  and  soul,  so  the  agents  which  affect  him  are  material 
immaterial — the  one  evident  to  his  faculties  of  sense,  the  other  appreciable 

T  by  the  inner  consciousness,  yet  boUi  powerful  in  their  results  on  his  physical 

We  have,  therefore,  to  consider  two  sets  of  agents  always  in  action  which 
uence  man's  condition,  and  we  must  also  describe  the  mode  by  which  they  act  on 
Ofganisation. 

It  is  this  double,  or  as  some  say  triple,  composition  of  every  man — body  and 
1,  or  body,  soul,  and  spirit — wrought  into  a  living  unity  which  renders  him  not 
y  the  subject  of  so  many  influences,  but  brings  it  to  pass  that  yon  cannot  afiect 
>  portion  of  him  alone,  the  whole  being  r^ponding  to  whatever  influence  is  brought 
bear  on  him,  whether  it  be  primarily  directed  to  his  body  or  to  his  souL  Agents 
t^y  physicaJ,  as  heat  and  cold,  thus  become  psychical  in  their  effects,  while 
■olioDs,  and  all  which  disturbs  the  soul's  life  or  manifestations,  react  on  the  body, 
i  exalt  or  depress  its  powers.  This  complex  being,  man,  is  momentarily  the 
3{aeiit  of  influences  which  affect  the  oTgauisation  which  we  have  called  life— 
M!t  it,  that  is,  in  its  two  portions,  and  one  cannot  feel  or  suffer  without  the  other. 
The  common  conditions  of  bodily  health  are,  no  doubt,  primarily  most  influenced 
physical  causes,  such  as  air,  climate,  food,  and  dress  ;  but  unless  the  man  be 
y  low  in  the  scale  of  humanity,  the  othei-,  or  immaterial,  plays  a  prominent  part 
ail  well-being  or  the  reverse. 

Besides  influences  bearing  on  our  merely  physical  condition,  life  and  health  are 
Kely  acted  on  by  stents  immaterial  or  psychical.  The  lives  and  well-being  of 
iiffls  and  individuals  owe  their  colouring  to  these.  They  belong  to,  and  form  part 
dvilisation.    The  savage  feels  them  scarcely  at  all,  but  they  are  essential  parts  of 
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the  education  from  which  springs  the  character  of  a  peopla  Higher  edncation 
results  in  the  elaboration  of  such  agents,  and  although  they  are  not  its  prinuir 
.  effects,  yet  they  are  not  the  less  potent  in  influencing  the  results,  and  even  the  dim- 
tion  of  our  exKtence.  Man  is  a  compound  being,  each  part  of  which  must  be 
nourished  in  order  to  be  healthy.  Such  agents  are  called  psychical  as  are  addreaed 
to  the  soul.  The  manifestations  of  soul  are  seen  in  our  emotions  and  higher  aB[m- 
■ '  tions,  in  our  sense  that  we  are  part  of  the  infinite,  although  with  finite  bodiei  in 
which  we  temporarily  reside,  but  from  which  we  must  part 

Our  appreciation  of  the  infinite  and  of  the  meaning  and  problem  <rf  our  life 
belongs  to  this  soul,  and  on  it  many  impalpable  agents  act,  and  tiiroagh  it  on  tlu 
body. 

Were  bodily  requisites  alone  supplied,  man  would  vegetatej  but  as  he  is  ml^ 
to  evil  influences  from  without,  so  is  he  to  good.  Evil  surroundings  depress,  kwer, 
exhaust,  and  reduce  him  to  the  level  of  lower  animals.  His  animal  part  Duy 
survive  the  deprivation  of  soul  influences,  but  morally  he  yields  to  the  lower  pasDOD^ 
which  stifle  the  soul  and  engender  bodily  diseases.  The  predominance  of  ptitiaB 
over  wiU,  the  yielding  body  and  scarcely  resisting  spirit,  tend  downwards,  n^ 
doubtless  man  would  descend  in  the  animal  scale  were  his  bodily  appetites  to 
predominate  for  successive  generations,  just  as  he  has  gone  up  in  the  scsle  w 
civilisation  and  moral  training  have  advanced. 

But  influences  come  from  without,  and  reach  ua  through  the  senses.  It  ii  w* 
sufficient  for  man  to  be  told  from  books  or  by  teachers  what  is  beautiful  or  noUfc 
He  must  be  approached  by  the  senses,  and  the  sight  and  hearing,  even  the  toiei 
and  smell,  are  capable  of  influences  of  great  importance  to  the  growth  of  ib«< 
moral  nature,  and  to  its  emiobling.  It  is  for  this  reason  die  surronndiDgs  of* 
man  affect  and  alter  his  nature  and  his  happiness. 

Again,  each  individual  man  stands  the  living  representative  of  hCTrfiltfT 
antecedents  and  of  national  peculiarities.  These  are  the  result  of  climate,  gonn- 
ment,  and  of  varied  social  conditions ;  but  individually  he  is  the  subject  of  all  tk 
influences  which  have  helped  to  form  his  family  or  his  race. 

The  form  of  governments,  their  freedom  or  tyranny,  liberal  institutions,  or  ■* 
rule  restricting  social  life,  narrowing  the  field  of  intellectual  occupation,  compdl^ 
youth  to  serfdom  or  to  celibacy,  forbidding  knowledge  to  enter  the  land,  and  limitii? 
education,  influence  the  intellect  and  the  spirit  of  a  people,  whose  phyneal  *'■■ 
dition  invariably  degenerates  under  such  misrule.  Mental  and  moral  depi*''' 
ment  coincide  with  bodily  degradation,  and  courage  decays  with  hones^.  ^ 
elements  of  national  character  and  of  national  greatness  are  found  aasociaied  ^ 
bodily  health  and  vifjour,  or  rather  the  latter  seem  dependent  on  the  iormec. 

This  question  of  the  elements  of  the  power  of  various  races  is  so  lai^  tW  '^ 
can  only  be  hinted  at  here,  but  illustrations  abound  in  the  history  of  natiooa  ^ 
decay  and  fall  of  the  Roman  power  was  preceded  by  the  enervating  influenco** 
luxury  at  home.  When  wealth  increasetl  at  the  capital,  and  the  vices  whid  '*' 
engenders  pervaded  all  cla.sses  from  the  Emperor  to  the  slave,  when  ftwaP 
mei-cenarips  were  sent  to  fight  the  battles  of  the  Empire,  and  the  youths  wffP"* 
long'^r  trained  to  arms,  the  invincibility  of  Borne  ceased,  and  she  fell  a  victiin  ^ 
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oceniTe  invajdons  of  hardy  northerners.  With  effeminato  vices  came  bodily  decay 
.d  cowardice.  Or  to  come  nearer  to  oar  own  time :  look  at  the  Spanish  race, 
x»  powerful  and  inTincibla  With  the  conquest  of  South  America  came  luxury, 
eed  of  gold,  cruelty  and  lost ;  and  now  represented  in  their  own  colonies  by  a 
jced  race  of  Indians  and  Spaniards,  they  have  in  those  colonies  degenerated 
yvically  and  mentally,  and  are  incapable  of  sustained  efforts  either  for  war  or 
ac&  Compare  this  race  with  the  (jrermana,  who  are  full  of  young  life  and 
donality — mentally  and  bodily  vigorous. 

A  comparison  of  the  natives  of  Hindostan  with  Europeans  is  very  familiar  to 
rselvea.  The  canses,  it  will  be  said,  are  complex,  and  include  climate  as  well 
government  J  but  we  may  say  that  the  race  is  of  inferior  stature,  deficient 
muscular  and  nerve  power,  as  compared  to  the  European,  and  that  the  causes 
)  to  be  found  in  centuries  of  tyrannous  nilo,  the  limits  of  caste,  and  the 
STalence  of  efTominate  habits  in  a  hot  and  moist  climate.  The  native  Indian 
3  is  of  shorter  duration,  and  is  so  regaixied  by  the  English  insurance  companies. 

Compare  Turkey  with  England  or  the  United  States,  or  modem  Italy  under 
9  Pc^tes  with  "  Italia  Libera."  The  influences  of  climate  can  hardly  fail  to 
ike  OB  shying  the  character  and  temperament  of  race.  The  **  hardy  northern  " 
a  proverbial  expression,  uid  all  history  testifies  to  the  more  robust  frames,  the 
^er  coun^e,  and  the  superiority  of  mental  vigour  in  the  races  who  inhabit  tern- 
rate  climatea  This  may  be  seen  in  our  Norse  and  Danish  ancestors,  and  in  the 
twee  and  intelligence  of  the  Normans. 

Even  at  the  present  day,  the  northern  part  of  France  and  Italy  are  inhabited 
r  people  of  superior  energy  to  those  of  the  soiitK  Piedmont  and  Naples, 
ormandy  and  I^nguedoc,  serve  as  illustrations.  Our  own  English  climate, 
hich  has  no  extremes,  although  much  abased,  produces,  in  our  judgment,  as  fine  a 
loe  for  vigour  of  body  and  mental  energy  as  any  in  the  world.  Their  powers  of 
ndnrance  have  been  shown  in  their  ability  to  carry  thtnr  victorious  arms  into  any 
iimste.  The  Indian  mutiny  was  crushed  by  a  handful  of  English  trooj>s  in  the 
Iwgfat  of  summer.  Havelock's  and  Colin  CampWll's  marches  were  undertaken 
uxler  a  tropical  sun ;  while  our  endurance  of  oold  has  been  equally  tested  in  our 
^f^lunwars. 

Huy  other  agents,  which  are  promotei-s  of  national  character,  are  to  be  found 
*"  Neoeiy — mountains,  rivers,  lakes,  extensive  plains,  and  the  ocean  ;  and  the 
PWnlitrities  so  caused  even  tinge  the  individual  members  of  a  nation  or  people. 
WKu  the  dwellers  among  mountains,  as  the  Swiss  and  Scotch,  are  enthusiastic 
"*w»of  home,  and  when  thoy  emigrate  are  subject  to  horae-sickness  or  nostaljia. 
"*y»re  essentially  patriotic,  and  the  Swiss  CBpecially,  who  are  great  emigrants, 
''*'ttti  with  their  earnings,  made  in  distant  capitals,  to  some  remote  and  bleak 
""•"Oitain-sido  in  their  own  country. 

Ilie  inhabitants  of  plains  are  less  enthusiastic  and  less  nomadic,  wliile  the 
■•^tDer  by  the  ocean  is  a  wanderer. 

We  hkve  indicated  some  of  the  causos  of  the  vigour  and  greatness,  and  of  the 
•"•fawM  and  decay  of  nations  and  races,  because  no  man  stands  alone,  or  can  be 
^i^uidered  merely  as  a  unit,  representing  in  himself  the  influences  which  surround 


as 
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^ttopwaonally.     Ever}'  individual  is  the  representative  of  genoTuiioiLS  of 
peculiarities  and  of  horeditar}'  antocodouts.    Wc  all  think  vre  can  toll  an  Amerii 
a  Frenchman,  or  an  liishman  at  a  glance,  even   before  his  talk  betmym  him  ; 
doubtless  there  is  a  colouring  c»iught  from  otltorH,  often  subtto  and  indcBcribable, 
\-iitually  prc>scnt.     As  various  animals  possess  the  colour  or  form  of  the  stonas  «a 
leaves  among  which   tiicj  dwell — as  Uie  crocodile  resi.-mliles  the  rivenido  nob 
among  which  he  Itasks,  many  serpents  the  leaves  in  which  they  lark,  the  gn* 
bop[>er  and   innumerable  insects  the  colour  of  that  on  which   thej  fe«d,  so  bmb 
U>ara  the  rtnmp  of  his  race  and  country.     The  traveller  sees  whole  peoplm  KlTinf 
to  his  eye  the  same  fuaturos,  find  wonders — not  remumW-ring  that  he  himself  it  ib 
marked. 

Now,  the  individual  is  subject  to  the  influences  of  all  the  oanaes  which  kn 
helped  to  form  liis  family  or  his  race — if  not  actually  and  personaUy,  by  heivditti^ 
dflBoent.  He  is  a  member  of  a  tree  nourished  by  invisible  sap,  often  of  nnili 
uigin,  and  supplied  from  a  distant  source.  He  is  a  link  in  a  I0U17  diain,  of  •n)iA 
he  knows  neitlier  the  beginning  nor  the  end.  The  form  and  shajie  of  that  huk.  iti 
defectfi  or  strength,  he  is  personally  only  partially  responsible  for  ;  other  infaw> 
than  his,  the  vices,  the  follies,  the  strength,  or  weakness,  and  all  the  surrouDifiap 
of  his  unce^tom  have  modified  this  iudiviilusl,  who  boasts  of  his  fruu  will  aoJ  is 
dependence.  Fi-oe  he  is,  but  ever  guided  by  the  impressed  cliaracter  of  those  ^ 
have  preceded  him ;  the  invisible  rein  of  tlieir  accumulated  power  or  weakneB  il 
round  his  neck  ;  and  tliough  he  stands,  as  it  were^  localised,  he  has  unseen  cooneotian 
and  he  represents  in  himself  the  results  of  many  canses.  In  addition  to  inhwftiJ 
proclivities,  he  is  also  capable  of  transmitting  that  which  shall  colour  the  hahh 
the  temperament,  tJie  very  life  of  his  successors. 

Ill  considering  iLo  iuilueoco  of  our  surroundings,  we  must  regard  man  os  b  t( 
^not  a  mere  tmit.  capable  of  being  moulded  and  alUtriHi  by  circumstanoM,  but  si  ■ 
finished  eomj^ouml  of  many  national  and  ancestral  peculiarities,  which  may  fama* 
modified  by  his  individual  experience,  and  which  he  will,  more  or  less  stKM^i 
transmit  to  Ihotw  who  arc  to  succeed  him. 

Man,  then,  is  the  recipient  of  numerous  external  influenoea  acting  00  bis  MF 
and  his  spirit,  and  his  sicnsibility  to  their  action  is  primarily  modified  by  his  pootiBB 
BB  a  member  of  a  nation  and  of  a  family  whose  characteristics  he  inerilibiy 
represents..    The  savnge  and  tho  civilised  European  are  difTerently  acted  QbJ^ 
the  same   events,  and    identical  cirouinstances   do   nob  always  prodooa  the  ^^| 
remilts. 


We  introduce  a  savage  Zulu  to  our  great  city,  our  arsenals,  faotories,  and  p^actf  t 
bat  it  w^ould  be  thoughtless  and  unreasonable  to  expect  liim  to  bo  afiected  in  tb 
same  manner  as,  or  even  to  observe  with  the  powers  of,  a  cidtivated  Boaittfta  nol  tt 
study  our  civilisation  and  arts.  Physical  events  Imve  a  more  powerful  inBwnW 
the  former,  and  Immaterial  or  psychical  on  the  latter,  llie  civiliaed  and  edootdi 
man  has  a  wider  range  of  observation  and  of  thought  \  nature  and  art 
alter  him,  raise  or  lower  him,  aifoct  tlie  tone  of  his  moral  lift,  and  add 
diminish  his  physical  onjoyment  and  the  healtli  of  hift  body.  He  is  a  mere 
instrument  reflecting  the  chaogei  of  nature.     The  progress  of  knowledge  umI 
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d  all  surnmudings  affecting  liis  mind  or  his  body,  are  felt  more  actively  and  produce 
>re  palpable  results  the  more  highly  he  has  cultivated  the  arts  of  civilisation. 

How  do  external  influences  act!  They  approach  man  through  his  nervous  system, 
which  his  senses — ^touch,  smell,  sight,  hearing,  and  taste — are  the  exponents.  They 
)  the  recipients  of  so  many  messages  sent  from  the  outer  world  to  the  individual 
ide.  Outward  influences  pass  along  the  nerves  to  the  nerve  centres — brain,  and 
nal  cord — the  fibres  conveying  the  message  being  called  "  afferent,"  while  the  reply 
lashed  along  an  "eflerent "  line  from  the  centre  to  the  surface.  Suppose  the  message 
it  up  to  be  an  injury  or  distress,  joy,  or  pleasing  emotion.  The  return  sent  bock 
the  surface,  in  the  latter  case,  is  seen  in  the  blush,  the  glistemng  eye,  tears,  the 
Kssity  for  exei*cise.  The  excitement  is  reflected,  ao  that  man  desires  musculai- 
ivity — he  runs,  rows,  "  works  it  off."  No  one  sits  down  to  reflect  when  sudden 
m1  fortune  is  announced,  the  task  accomplished,  the  prize  awarded,  success 
lieved.  life  rendered  joyous  when  wo  are  still  young  expresses  itself  in  activity, 
an  feels  expanded,  the  world  is  too  small,  space  too  confined  for  his  boundless  joy. 
il  senses  are  enlarged  in  activity  and  power  by  joy,  victory,  success. 

So  also  we  are  "knocked  down"  by  grief,  by  a  sudden  shock,  by  bad  news — 
ell  described  as  a  *'  blow."  It  stuns,  and  we  reel — are  prostrated  1^  the  loss 
E  «  friend,  or  fortune,  or  hopea  Muscular  activity  is  auniliilated  j  we  "sit  down" 
mder  it ;  the  attitude  of  grief  is  shown  crouched — often  prostrate — ^the  head  foils 
n  the  handa  Not  the  erect  attitude  with  which  young  hope  enters  on  life, 
Impyant  and  elastic ;  but  the  beaten-down  slirinking  to  earth :  "  I  am  troubled, 
I  ui  bowed  down  greatly,"  said  David. 

And  then  grief  is  reflected  on  others.  When  a  royal  lady  and  her  child  died  at 
1^  birth  in  England,  almost  within  our  time,  a  like  event  occurred  to  many  mothers 
lad  children  throughout  the  country. 

The  mechanism  by  which  this  Ls  accomplished  is  the  nervous  system.  This  is 
iKit  to  be  confused  with  the  vulgar  idea  of  the  "  fancy  "  or  imagination.  A  ]>erson 
H  ailed  "  nervous  "  who  is  influenced  nradlly  by  the  emotions,  and  gives  up  tliat 
foaini  of  the  will  which  is  bestowed  on  us  to  master  our  feelinga. 

The  nervous  system  is  as  real  and  demonstrable  a  ])art  of  the  Ixnly  as  are  the 
^"tiucles  or  bonea  For  our  purpose  it  is  suflicient  to  deiicribe  it  as  consisting  of  an 
■•iftute  number  of  fibres  or  filaments,  extendccl  over  eveiy  part  of  the  body,  and 
'^vdally  on  its  surface,  collecting  and  fonvarding  messages  to  a  common  centre^ — 
*M  brain  and  spinal  cord — from  whence  a  return  current  or  message  ia  instantly 
**I»tched  back  to  the  same  or  other  points,  which  declares  itself  as  a  sensation  or 
**»Uiing  we  feel,  or  confers  movement  Feeling  and  motion  are  the  twe  main 
"■"Ite  of  the  nen^e  message  and  the  reply.  The  ceiitml  office — where  the  power 
^^  presides  ia  always  resident,  reatly  to  receive  and  reply — is  di\'ided  off  for 
cwiTeiiience  of  action  (as  in  great  public  offices)  into  compartments,  cjicli  of  whicli 
"■  *  limited  and  defined  duty,  and  to  this  coni-erge  tlie  filaments,  which  for  cou- 

'^''WBoe  are  called  "  afferent "  or  "  efieront,"  as  they  carry  to  or  from  the  centres. 

"6  hare  not  yet  been  able  to  localise  all  these  parts,  and  to  assign  to  eacli  its  exact 
''";  but  we  know  many  of  tliom  with  precision,  and  our  knowledge  has  of  course 

"■nbed  &om  experience  gained  from  living  animals  us  well  as  from  our  observations 
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of  the  eSbcte  of  injniy  and  diseaae  on  ORrtaiu  part«  of  the  brain.  Tt  is  sa 
to  know  that  this  knowledge  is  increasing  diiily,  owing  to  the  observatioui 
(ucperioiuats  of  skiUod  observers.  Thus  wo  kuow  the  part  whidi  go\*onis  t^ 
rouderinj^  ourthought*  uito  words,  for  any  injury  to  the  part  ■will  instantly  frkc^ 
in  on  inability  to  Rpeak  trith  correctiies8,  although  the  vocal  powen  remain  pei&ct 

A  out  or  a  blow  on  the  head  sends  up  to  the  sentient  part  a  UMange  of  iqjnu^, 
and  pain  is  felt  us  the  reply. 

A  uautjeous,  perhaps  poisonous,  article  is  taken  in  the  month,  and  iDsUntfr 
ex|ioUod.     Here,  ag&in*  &  message  has  been  sent. 

Or  a  fly  han  entei-e<l  tlie  eye,  and  a  sadden  flow  of  bears  washes  it  away;  tlu 
fixerapliHes  luiotlier  action  of  the  nen-e  centres  ;  it  influences  sBcnrtion. 

Many  instances  of  this  may  bo  ob^rved.  The  Indians  give  a  roan  aocitiadiif 
a  crime  some  rice  to  chew.  If  guilty,  and  deserving  punishment,  he  has  no  atin. 
and  spits  it  out  dry  ]  The  secretion  of  milk  is  well  known  to  be  influenced  bjftv, 
sorrow,  or  violent  emotion  of  any  kimt.  The  child  lit  the  breast  haa  been  IcBW 
to  have  died  from  the  efleot  of  passion  in  the  mother,  which  has  tamed  tbe  idlkti) 
pmaon. 

The  secretion  of  bile  is  dependent  on  nerve  action  which  governs  thv  chotiiicid  is^ 
vital  energies  concerned  in  its  production.    Jt  has  been  suspended  by  grief  ai.U  u.-nu. 
'Tears,  or  the  secretioii  fW>m  a  small  gland  in  the  comer  of  the  eye,  are  the  xfaij 
expresiion  of  violent  emotion,  be  it  of  joy,  or  sorrow,  or  fear. 

The  uctiua  uf  the  kidney  is  notably  increased  by  fear  or  anxiety.     The  akin, 
which  has  an  extended  surface^  stndded  with   miliionn  of  glands  prodnciiig  swvl, 
is  vei-y   markedly  under  the  influence  of  ten-or  or  any   undue  excitement  of  On 
paanons.    The  terminal  blood-vessels  of  the  skin,  as  indeed  are  the  blood-TOtfrii 
of  the  whole  body,  are  ca|jablo  of  expansion  or  contraction  by  the  influeooe  of  wiist 
are  called  vnso-motor  nerves.      The  snpply  of  blood  is  limited  or  tncnased  nadat 
their  influence,  and  the  pallor  of  fear,  or  the  flush  of  anger,  or  the  blush  of 
consciousness  in  its  many  forms  are  the  result     In  all  this  we  see  the  recnii 
governing  power  in  the  nerve  centres — brain  anri  spinal  cord — acting  on  the  ttrnUBil 
nerve  filaments  of  the  body,  which  are  constantly  receiving  impressions  from  withosi 
and    transmitting  them  to   tlio  interior.      We  are   thus  momentarily   under  ft* 
influence  of  outward  events,  wliich  are  registered  within,  and  become,  as  it  voi^ 
IKtrt  of  ourselves,  Wing  indeed  factors  ui  mnst  of  our  feelings  and  oaotivas,  irf 
secondarily  in  the  activity  and  vigour  of  our  organs.     If  man  were  a  mere  mitrlifaM 
which,  fwl  wiUi  chtvnjcals,  or  supplied  with  motive  [tower  from  without, 
tinue  to  act  with  uniformit}',  the  term  of  his  life  would  be  merely  a  m 
problem,  easily  solved  by  a  calculation  of   the   necessary  and    uniform  < 
tear  of  the  machinery. 

That  he  is    more  than  this  wo  all  know,  and  we  shall  next  oou&ider 
special  senses  act,  and  afterwards  those  agents  and  conditions  whicfa,  for  wast  <f 
a  better  term,  wo  must  call  psychical,  and  which  influence  the  power  and 
and  results  of  crcry  vital  phenomenon. 

The  Burfm-e  of  the  body,  then,  Ls  covered  with  a  network  of  sensitive  ncfvev 
iHii^  convey  to  the  nerve  centres — brain  and  spinal  cord — the  informatioo  whii^ 
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contact  witik  physical  bodies  has  originated.  Thus  the  Benaationa  of  density,  hea^ 
uid  cold  are  communicated  to  an  observing  power  within.  And  so  the  special 
lenses  of  sight  and  hearing  are  occupied  at  all  times,  exc^  duxing  sleep,  iu  sending 
^bserrations  which  reveal  the  outer  world  to  the  toner  centre. 

The  oi^jans  of  sight,  though  double,  act  as  a  rule  unitedly  where  the  vision  is 
3er£ect,  and  the  focus  of  the  two  eyes  must  be  alike. 

The  nerves  of  sight  (optic),  as  is  well  known,  cross  at  the  back,  the  right  sending 
Slaznents  to  the  left,  and  vice  versoy  and  certain  fibres  crossing  from  one  to  the  other, 
:heir  unity  of  action  being  thus  secured.  But  the  destruction  of  one  eye  docs  not 
prevent  perfect  sight  with  the  other,  as  each  is  governed  by  a  Bei>arate  part  of 
ite  brain. 

The  organs  of  hearing  are  differently  amuiged.     They  are  double,  and  distinct 

to.  action.     There  is  no  structural  connection  I>etwccn  the  two ;  no  interlacement  of 

serve  fibres  as  in  the  case  of  the  eyes,  and  the  two  ears  can  act  separately  or 

uiitedly.     There  is,  donbtless,  a  central  governing  power  by  which  the  hearing  of 

ix}ih  can  be  directed  to  the  observation  of  a  single  sound,  but  in  |>oi]it  of  5a,ct  the  ears 

tre  ordinarily  engaged  singly  and  differently.     By  a  set  of  beautiful  experiments,  it 

was  ascertained  some  time  since  that  when  an  individual  with  unimpaired  powers 

of  bearing  is  within  range  of  several  dissimilar  sounds,  all  those  of  a  like  cliaracter 

are  listened  to  by  one  ear  only,  while  the  second  ear  is  engaged  in  hearing  such  as 

are  different  from  tlie  first     Thus   one  ear  listens  to  conversation   while  the  other 

is  occupied  in  taking  note  of  the  passing  train,  or  tlie  street  organ,  or  church  clock  ; 

lioth  being  at  work  because  the  sounds  are  unlike.     In  a  silent  room,  if  both  ears 

be  placed  by  a  tube  in  connection  with  several  watches  which  arc  going,  all  tlic 

vatehes  click  into    one  ear  only,  while  the  other  is  cither  idle    or    listening  to 

■ome  distant  sound.     The  two  ears  are,  in  fact,  like  the  starboard  and  larboard 

o^es  of  certain  steamers,  and  can  act  separately  or  unitedly. 

Od  the  other  hand,  when  both  ears  are  broiiglit  to  bear  on  the  same  sound,  the 
po»er  of  hearing  is  doubled.  This  is  well  seen  by  using  a  double  stethoscope  to 
cntnine  the  human  chest,  the  breatli  and  heart  sounds  being  greatly  magnified 
^en  both  ears  are  engaged.  It  has  been  noticed,  however,  tliat  while  the  sound  is 
iBtauofied,  it  is,  perhaps,  less  defined,  so  that  a  single  ear  is  the  most  accurate 
^mrrer  of  sounds. 

Thus  man  is  formed  to  see  the  distant,  even  beyond  measurement  in  the  case 
« ttais,  and,  by  the  exquisite  adjusting  power  of  the  eye,  to  enjoy  the  near  land- 
Mape  or  the  microscopical  feathers  of  the  wing  of  a  moth  ;  while  liis  ears  can 
m>Reiate  at  one  time  the  most  varied  sounds — music,  for  exauiple,  with  all  its 
^i><^tments,  delighting  the  soul  at  the  same  moment  when  the  s(K;oud  car  sits  as  a 
^Btdifal  guardian  to  warn  of  approaching  danger  or  to  take  note  of  innumerable 
^"^  Burroundings. 

On  the  exercise  of  these  two  senses  depend  tlie  most  exquisite  of  our  enjoy- 
''^'U.  As  we  go  througli  tlie  world,  or  sit  alone  in  our  chanilw^i-s,  all  that  is 
'**Mifal  and  sublime  passes  in  review  before  us,  nature  in  its  countless  foniiw, 
*'^  ia  its  unending  variety,  adding  the  charm  of  ideal  colouring  to  the  actual. 
•Hie  msguificraice  of  mountain,  sea,  and  river,  tlie  solemnity  of  forest  depths,  tbo 
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sublimity  of  the  ocean,  the  more  human  charm  of  what  we  call  pictarnRqw,  m 
convoyed  to  us  and  enter  our  »ouIs  through  tho  aonscs,  influencing  man's  lifuind 
strengtliening,  couBoling,  humMlng,  and  enuobllug  hitn  as  he  posses  thn>ii|fa  tb 
varied  lot  uf  liis  existence.  In  the  stru;^lc  of  a  stron;;  pa.ss)on.  and  in  (te 
hours  when  decision  has  to  be  made  influencing  the  flood  of  Ids  lifiN  moa  fm 
to  nature — "makrK  him  frtendR  of  nmuntainn,  tbci  stars,  and  tha  quick  spirit  of 
the  univeme,"  and  while  he  is  subdued  is  stim^i^lifned  in  their  ftrtwcntv.  No  oftf 
cim  doubt  tliat  ho  is  iiitluonccd  by  such  surroundings,  and  wo  *«ily  do  noc  kaw 
how  Iwcatise  the  nssults  are  as  varied  as  arc  the  phases  of  individunl  chancier. 
Yet  these  things  all  act  through  tlie  senses ;  the  converging  results  of  sodi  wid^ 
spread  agents  enter  the  soul  tliroiigh  the  eye  and  the  ear.  Is  it  any  wcHxIer  Ibt 
"the  eye  is  not  satisfied  with  seeing  nor  the  ear  filled  with  hearing"!  Tbewl 
absorbs  and  roflix>ts  and  atuimilaU'-ii  the  coimtlcas  products  of  iiaturo  and  vt 
which  80  enter  it,  but  "  man  cannot  utter  it"  The  result  is  formation  Of 
cbanict/>r,  and  all  which  we  call  life  is  impressed,  but  few  indeed  can  render  hefc 
into  visible  form  of  words  the  influences  from  without  wliich  have  raadtr  man  wkil 
he  is. 

Only  we  do  know  th:i.t  in  times  of  mental  depression,  or  in  the  exhauitiai 
following  severe  illness,  he  is  refreshed  and  strengthened  by  snch ;  and  «iitl»  »> 
attribute  the  daily  rroovery  of  body  and  mental  power  to  change  of  nir,  wo  kw 
that  other  subtle  but  powerful  agents  from  without  are  more  potent  still  than  tlw 
sea  breeze  or  bracing  mountain  air  w!uch  we  have  recommended. 

The  calming  inflcenco  of  music  is  well  known  from  the  time  of  SauL  1*  ii 
now  used  in  like  cases,  and  in  our  asylums  it  is  noticed  that  the  putit-ut  who  (ss 
play  on  an  instrument  or  King  in  uniformly  less  violent,  and  more  under  conlni 
than  the  man  who  has  '*do  music  in  his  soul."  The  efTecta  of  plaintive  stnini 
will  be  remembered  in  the  well'knowii  instance  of  melancholia  and  saiddB 
prevailing  among  a  Ui^land  regiment  in  a  remote  foreign  station,  whni 
"Farewell  to  Locliaber"  was  daily  played  by  the  Uind.  The  wise  cjlon*-!  put  a 
stop  to  it,  ami  substituted  clieerful  music,  and  the  di.-K>rder  ceased.  In  oar  hoqutils 
music  is  now  found  to  be  a  powerful  adjunct  to  the  treatmmt  of  chronic  ciM 
of  disease.  At  the  Hospital  for  Consninption,  for  the  last  fifteen  \f^T%, 
musical  cntertiiinmonts  liavc  I>een  given,  varied  by  dramatic  and  litemry 
and  oooasionally  by  a  lively  force.  The  eflcct  has  been  veiy  manifest 
iaemased  cheerfnlnem  and  well-l>etng  of  the  patients ;  and  it  is  remarkaUe  tlal 
daring  these  performances  there  is  srarcoly  any  coughing  to  be  heard. 

Hio  sense  of  touch  ministers  to  our  wants,  is  our  guardian  against  injorft 
and  conveys  impressions  which  assist  all  the  other  senses.  It  is  thus  a  mcoxAwef 
agent,  ever  waiting  on  tliem.  The  smooth  pillow  inclines  to  deep,  a.-*  inderd  dow 
B  hard  couch  if  it  lie  even.  It  is  noticeable  that  many  persons  touch  the  Ibmvj 
which  they  admire,  even  though  it  is  not  to  bo  plucked,  as  in  a  rare  eol 
of  exotics.  To  such  it  certainly  increases  the  enjoyment.  We  gather  ii 
an  to  form  and  outline,  and  our  pleasure  in  viewing  many  beautiful  objects 
is  increased  liy  absolute  contnot.  Thus  the  dog  or  the  bird  we  ftdnire  is 
and  homan  objsots  are  pressed  to  the  heart,     ilow  the  prtsoner  within  t4 
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led  for  the  embrace  of  his  wife  or  child,  jast  seen  but  not  permitted  within 

In  blindness,  this  sense  replaces  sight,  and  is  intensified  in  delicacy.  It  is 
ndeiful  how  practice  can  cultivate  it,  while  the  physician  has  often  occasion 
test  its  impairment  in  order  to  identify  certain  disorders  of  tho  nerve  centres. 
;  increase  by  practice  is  seen  in  the  power  of  dealers  in  silk  and  other  fabrics 
detect  the  v^ons  qualities  simply  by  touch.  So,  too,  in  the  cases  of  the  violin- 
lyer,  and  the  surgeon,  whose  eye  is  said  to  be  in  the  ends  of  his  fingers  I  The 
iltation  of  this  sense — ^that  is,  its  increased  sensibility — -is  often  an  indication 
iHrain  disease,  while  its  temporary  annihilation  by  various  anosBthetics  permits 
to  perform  painless  operations. 

Viewed  as  &  medium  of  conveying  outside  impressions  to  the  inner  man,  it  is 
dTe  at  all  times  except  during  sleep ;  but  while  its  integrity  is  a  necessary  part 
sound  health,  it  is  certainly  secondary  to  the  other  senses  in  influencing  the  life 
d  health  of  an  intlividuaL 

And  BO  of  taste,  which  is  but  an  active  source  of  pleasure  or  pain.  Among 
3   most  wonderful  functions  of  the  human  body  is  that  power  of  discriminating 

infinite  variety  of  substances  which  we  call  taste.  This  sense  surpasses  that  of 
J  other  in  delicacy ;  perhaps  on  this  account  the  name  is  applied  to  a  minute 
Krimination  of  the  beantiful  in  colour  and  art,  and  a  refined  taste  is  ascribed 
ly  to  the  cultivated  possessor  of  the  rarest  powers  of  appreciating  the  beautifuL 
f  the  taste  (in  its  primitive  meaning),  we  con  decide  on  the  minut<-st  diflerences 

flavour  in  everything  which  possesses  it  even  slightly.  All  kinds  of  flesh,  fowl, 
ih,  the  innumerable  varieties  of  fruits  and  vegetables,  are  instantly  recognised 
ftliis  test. 

Sweet  and  sour  are  bat  coarse  illustrations  of  the  palate  power.  Tlic  cxceed- 
igly  minute  differences  in  varieties  of  tea  and  wine,  which  tho  "taster"  in  these 
ndes  can  point  out,  is  truly  wonderful.  Wo  have  seen  half-a-dozcn  vintages  of 
iuefc  and  port  discriminated  one  after  another  by  a  %rine-merehant,  to  whom 
tbey  were  presented  quite  unexpectedly,  away  from  his  homo.  Taste  and  smell 
p  tc^jether,  and  doubtless  both  were  in  play,  but  no  chemistry  could  analyse, 
vd  no  language  could  describe  in  words,  the  exquisite  diflerences  of  flavour  which 
w  palate  can  detect.  The  great  wine  years  1644-1848,  and  so  on,  appear  to  havo 
ttdi  manu&ctured  a  subtle  essence,  which,  years  later,  was  distinctively 
'^^lieteriatic  of  the  growth  of  that  year.  That  this  sense  niiiiisters  to  our 
^joyment  and  to  our  health  is  undoubted.  That  its  cultivation  may  lead  to 
**««  is  Ofniy  to  say  that  all  over-excited  senses  make  us  sensuous,  and  prone 
**  the  indulgence  of  that  which  by  practice  we  havo  brought  to  perfection.  Tho 
"ipily-trained  ear,  the  frequently-used  palate,  have  tho  run  of  intensified  pleasures  ; 
■Kit  ieebleness  and  exhaustion  result  from  their  excessive  use,  and  the  calm  will 
""lit  oimfxxil  the  passion  and  storm  of  the  senses.  In  considering  our  life 
■^d  our  health  we  must  begin  with  the  fundamental  rule  that  all  excess  is  to 
w  avoided  as  a  peril,  while  moderate  exercise  of  functions  strengthens  tho  power 

The  sense  at  taste  is  closely  associated  with  that  of  smclL     The  two  act 
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together,  and  by  suspending  the  one  the  other  is  for  the  time  nearly  lost  Tliii 
tlie  nauseous  taste  of  drugs  is  prevented  by  holding  the  nose.  Our  relish  for 
certain  kinds  of  food  depends  quite  as  much  on  their  smell  as  on  their  taste.  Yet 
although  associated,  the  two  senses  have  a  different  nerve  supply,  whic^  v^ 
however,  spread  out  on  a  continuous  mucous  surface. 

The  memory  of  certain  scents,  and  our  association  of  them  with  past  aoum  or 
events,  or  with  individuals,  is  a  curious  fact  in  their  study.  We  are  instutlj 
recalled  to  long-distant  times  or  places,  or  to  the  presence  of  a  friend,  by  the  mbde 
and  invisible  scent  of  a  flower  or  perfume.  Certain  persons  habitually  nae  one 
scent,  as  musk  or  patchouli,  but  they  should  remember  that  tiieir  presence  is  ew 
afterwards  associated  with  the  scent.  By  it  they  are  recalled  when  absent  lad 
heralded  when  they  approach  ua.  They  are  also  oftf^n  credited  witii  faaTing 
some  disagreeable  odour  to  conceaL  Those  who  are  wise  will  use  perfumes  bat 
rarely,  and  vary  the  kind.  The  sense  of  fiuntness  which  some  odours  caoae  ii 
many  persons  is  also  notable. 

In  Italy  and  other  southern  countries,  flowers  are  not  permitted  in  the  wk- 
room.  Here  we  have  no  such  custom,  and  our  hospitals  are  now  oommon^ 
decorated  in  summer  with  beautiful  flowers,  which  greatly  minister  to  the  happiy 
of  the  patients,  and  we  have  never  known  any  evil  result  from  their  being  M 
used.  It  is  not  only  their  beauty  and  odour  which  give  pleasure,  but  'their  ai- 
sociation  with  other  things  and  places — the  cottage  home,  or  the  scene  vhtn 
joyous  hours  have  been  passed.  The  "  language  of  flowers  "  is  intelligible  to  all,  sal 
wo  have  noticed  in  hospitals  that  those  blossoms  which  afford  most  pleasure  are  sot 
the  cultivated  exotics,  but  rather  the  violet,  the  primrose,  and  other  ^ring  flowo^ 
by  which  the  imagination  is  drawn  from  present  surroundings  to  the  copse  and  haaidj 
garden,  the  spring  in  the  wood,  and  field  walks  by  the  scented  hedga  Vild 
flowers  are  indeed  the  most  elegant  decorations  which  we  can  import  into  on 
towns,  and  it  is  pleasant  to  see  that  they  are  being  more  brought  into  use.  Hmv 
value  is  due  not  only  to  their  beauty,  but  to  a  thousand  exquisite  associatioQB  wiA 
the  countiy.  The  taste  is  not  confined  to  the  educated  and  refined,  but  evidently 
comes  home  to  the  hearts  of  many  dwellers  in  close  courts  and  grimy  homes,  iriun 
we  are  often  startled  to  meet  with  this  evidence  of  the  love  of  nature^  We  in 
inclined  to  believe  'that  the  love  of  coimtry  life  is  a  most  universally  diffused  tut^ 
shared  by  the  roughest  and  even  by  th6  criminal  classes,  who  prefer  roamiiV 
over  the  country  and  sleeping  under  hedges — the  life  of  the  tramp  to  the  life 
of  the  town.  The  outpouring  of  the  lowest  classes  in  London  into  Efft 
for  the  hop-picking,  where  they  camp  out  along  the  hedges  for  several  weeh 
undergoing  many  privations  and  much  exposure  to  weather,  illostnteB  thii, 
but  is  beside  our  subject.  It  is  also  beside  our  purpose  to  do  more  than  noti« 
the  sentiment  which  man  has  at  all  times  attached  to  flowers,  and  there  is  * 
doubt  their  perfume  has  much  to  do  with  it,  altliough  their  form  and  ccAw 
may  be  the  chief  attraction.  It  were  poor  work,  too.  and  idle  to  analyse  tl» 
modus  operandi  of  tlie  poet's  dream  and  the  lover's  fond  liallncination,  to  who" 
tliG  "  whole  world  is  filled  with  odours"  when  his  lady  love  wears  his  floww  ot 
her  brea.st ! 
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The  influence  of  ocaupatious  oo.  oiir  life  and  health  is  very  evident  V»e 
olmoet  &ncy  wo  can  detect  tlie  colluig  of  a  niim  iu  his  manner,  and  by  the 
"  Itwik  of  him "  pronountw  beforfihand  on  his  profession.  There  aro  many  xiitli- 
viduuls  of  origiuo)  cast  of  mijid  who  escape  this,  but  with  the  mass  it  holds 
true.  The  habit  of  thought  begets  an  outward  uianner,  just  as  tho  constrained 
(KMitiou  at  the  desk  oft«u  imposes  a  ixrniiancTit  [>ostun.'.  In  these  days  of  more 
abviid&nt  athletic  exercises  this  is  l«w  observable.  No  doubt  we  all  carry  atiout 
with  us,  whether  or  no  it  bo  perceptible  to  ourselves,  the  staiiip  of  tliat  wbicli  is  our 
bfea  occupation.  We  can  even  tell  the  man  who  lias  no  occupation.  Before  oon- 
■idmng  tlie  effect  of  uiental  work  U-t  us  briefly  rvgard  classta. 

The  Church. — ^Tlie  clerical  life  in  town  is  decidedly  a  busy  one,  and  tho  whole  day 
iioften  [ia£socl  in  snlf-dmiying  devotion  to  the  cause  of  the  poor  aiul  the  uneducatud, 
in  holding  meetings  and  mission  services,  in  advocating  temperance,  and  suporin- 
Icnding  tlie  reading-room  and  coflee  uliop,  and  by  word  and  example  in  humanising 
tk;  most  didicuit  clement  in  English  society — tlie  working  class.  On  the  oUier 
4tad,  the  rural  clergy  pass  an  ea$ii-r  lift*,  which  is  one  of  mental  content  with  the 
noCine  dntioa  of  daily  life  duly  performed,  and  the  pressure  of  parochial  work  is 
nirely  great 

la  the  catK  of  both  to^'u  and  country  clc^rgy  Uiuro  is,  or  ought  to  be,  little 
nonej  anxiety.  Cler^^iucn  livo  on  ti  umiill  but  secured  income.  Ko  e^lraor- 
dinary  Itoepitality  or  sliow  is  required  of  them.  Tbey  are  on  n  socin!  level  with 
_lke  hi^iest  in  the  county,  but  they  need  not  entertain.  If  they  have  escaped 
raiaery  of  college  debts  they  should  not  undergo  the  harass  of  paying  for 
enjoyments  out  of  pi-cwmt  necessitiea  The  family  has  no  nec<i  for  ex- 
ra^ntf,  and  the  great  preasure  on  the  father  comes  uidy  when  his  children 
hftvc  to  be  educated  It  is  di/hcult  to  uianage,  but  somehow  it  is  douc ;  and  the 
out  ijito  life  and  win  thi-ir  way  in  all  profesisions,  while  the  daughters, 
tlie  t«>mptations  to  fasliionable  extravagance,  have  the  tastes  and  manners 
of  cdacsted  ladies,  and  oft^n  marry  well. 

We  bavL'  &ketch(*d  this  jiicture  because  the  clergy  are  the  niobt  lieaJthy  class  of 
.the  community.  They  live  longest,  and  the  annals  of  clerical  Life  Offices  amply 
provei  Diis.  Wk  attribute  their  longcrvity  to  comparative  ease  of  mind  and  of 
circumstjuices,  tlic  "  neither  poverty  nor  riches  "  of  Solomon,  to  daily  sufficient  but 
not  hanwtjng  occupation,  to  cxoeptiotially  temperate  and  moderato  habits,  and  to  tho 
practice  of  beuig  much  in  the  open  air. 

Tke  Jiitr. — With  Ihc  Ihir  we  have  to  consider  the  influence  of  the  struggle  and 
*e»r  and  tear  of  oimfiotitive  life.  The  liatclo  has  to  be  fought  with  tho  strong 
amid  surroundings  not  tending  to  produce  health  or  luugevity.  In  this  profesaiou 
tt  tf  gEDfimlly  a  cuso  of  '-  the  survival  uf  the  httest,"  and  the  fitness  consists  in  a  good 
eoutitaliou,  which  eon  contend  against  crowded  courts,  much  confinement  to  the 
detJc  late  hours,  and  oft«tn  heavy  dumcrs  and  full  liiing.  The  day  has  to  bo  [Hiswd  iu 
continued  mental  activity,  and  a  fair  meal  is  often  only  obtaiuablu  at  a  very  late  hour. 
34 
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It  is  only  human  nature  to  make  that  meal  a  full  one.  Lom  of  deep  byd^votuf 
man/  hours  of  Hie  night  tu  a  prp[Hiration  for  the  next  (lay's  work  is  inerittUe 
"to  a  riaing  juiuor  or  to  a.  successful  Q.C.  Thus  tho  luoniing  Gnds  him  full  of  kii 
sul»jfct>  but  with  a  tension  of  tlio  nervous  system  which  only  prolong  nfoat, 
not  then  obtainable,  can  :-e*tore.  With  a  fair  amount  of  slwp  a  gnat  i]u*a% 
of  head-work  can  he  <ione  -without  injury,  but  "kind  nature's  sureet  vsetonr'ii 
a  ncrasaity  for  such  repair.  Food,  too,  in  fnutoimble  quantities  and  token  at  llr 
proper  time  is  of  absolute  importance  to  a  man  who  is  working  his  brain. 

The  off«cts  of  crowdul  courts  and  Iwid  air  seem  to  be  as  much  coinplainod  of  I7 
judgofi  as  by  the  bar  and  tho  public,  and  certainly  we  have  not  as  yet  arrivwl  il  i 
fiitisfactory  sohition  of  the  problem  of  himug  frequently-changed  fVvsh  air  withnl 
drafts.  As  it  stands  now,  tlie  health  of  the  practising  harrister,  although  rally 
izuproved  by  larger  iJiambeM,  moro  exercise,  and  more  modurato  habit-*,  i*  vt 
oomparablo  with  that  of  the  couutrj*  clergyman. 

It  is  the  wear  and  t*ar  of  the  ner\'ou«  system,  tho  harass  and  worry  ol  Idt, 
and  the  incidcntjil  errors  of  diet  and  hours,  which  tell  in  exlmusting  ^^tal  pow* 
Fair  work  does  not  kill  any  man,  but  when  the  brain  powers  are  w  taxed!,  lai 
above  all  if  anxiety  ha  added  to  the  continuous  pressure  of  intellectual  exntim^ 
then  the  system  suffcre  and  exliauatiou  reailta. 

Tho  man  who  is  anxious  is  never  at  rest.  Anxiety  means  tliat  thAroind  is  p»* 
ceiving  more  than  tho  particular  study  on  which  it  is  engaged,  lliere  is  a  dvSfJ 
of  mental  occupation.  The  anxiety  may  result  from  money  or  borne  tnnU*- 
the  sick  wife,  Um  impending  engagementa,  the  chanct>,  which  moans  nncertilat^ 
a  phase  of  thought  ill-tolerated  by  an  earnest  spirit.  These  things,  ttUti 
revealed  to  tho  eye  of  the  "faithful  and  fiir-seeing"  physician,  form  th»  w«r 
and  tear  of  life,  and  it  is  only  tho  strong  and  somewhat  callous  who  can  bw 
tliem,  or  scjneese  through  life  without  losing  some  portion  of  IieaJth  thnv^ 
their  agency. 

Medicine. — Closely  akin  to  tho  Bar  is  tho  medical  profession.  Both  piufi'Miw 
Are  recruited  from  Uio  class  which  has  to  win  its  way  in  life ;  for  of  oounc  *• 
exclado  from  consideration  those  briefless  barristeni  who  have  choam  thfi  Uvtfi 
gentlemanty  calling,  but  having  good  private  means  do  not  propose  to  piidiP- 
They  belong  to  a  different  class,  of  which  we  may  have  more  to  say. 

Tlie  luedieal  profession  is  not  long-lived.  Apart  from  the  inherent  dangMvf 
the  calling — exposure  to  contagion  and  |x>isoning  from  infected  wounds,  trhidi  nl 
off  many  more  tlian  the  public  ha.<!  any  idea  of -~  their  surroundings  csombine,  pstafPl 
'more  of  tho  elements  which  are  pernicious  to  health  than  any  other  alfaf 
Anxiety,  arising  from  the  difficulty  of  starting  hi  life;  the  supposed  noeaai^ 
for  keeping  up  an  appearance,  especially  in  early  days ;  the  luinuB  dt  a  tm^ 
to  bo  maintained  and  brought  up ;  for  it  is  supposed  that  young  praetJti—i* 
sliould  be  married,  and  they  do  generally  marry  early  in  life :  thfw,  and  ti« 
Straggle  against  competition,  always  great,  are  serious  comnde-rations  indffd. 
Perhaps  nothing  tells  more  on  a  man's  neWous  system,  and  certainly  nothing  ■ 
more  complained  of,  Uiau  the beint; constantly  "at  call;"  the  necessity  forlNing a]vi^ 
mdy  day  and  night  to  rouse  up  and  apply  his  best  powers  to  some  eaae  watMt  9 
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Iws  urgent.  Tt  ix  to  be  pemembared  that  every  case  prwwntetl  to  tlie  niPcliciU  mind 
demands  his  cutire  jodgmcnt,  and  calU  into  play  a  wide  nuige  of  knowledge.  Cascn 
lu^'O  all  whaL  wo  may  call  "  itnlividualily/'  and  cannot  be  dt-olt  with  on  wholesole 
.principles,  as  a  merchant  or  bi-oker  deals  with  wftll-knovm  and  daily-repealed  trans- 
■Bonx.  The  medical  man  i.t  expected  to  be  always  at  his  be^t ;  his  knowledge 
^bt  be  at  hia  fingers'  ends,  and  mistakes  may  bo  fatal  aliko  to  liis  patient  and 
Ito  hU  ovm  reputation.  His  aleep  and  meals  aro  daily  broken  in  upon;  his 
'time  is  not  his  own,  and  tliere  is  im  inlierent  selfishness  or  egotism  in  crery 
lone  wlio  is  ill,  which  exacts  from  Ins  nitendant  the  very  opposite  condition,  or 
jaelf-ne^tion.  This  is  trying  when  prolongod  through  the  best  years  of  life. 
'The  rerards,  also,  are  not  large  except  to  the  few.  It  is  hard-earned  bread,  and 
the  fee  or  conipensalion  is  often  grudged,  and  the  bill  well  criticised  and  ofttn 
'reduced.  The  public  arc,  on  the  M'hole,  liberal  to  medical  men,  but  there  arc 
iinaoy  instances  of  grinding  hardship  which  are  felt  Imt  nevrr  expressed  by  the 
IptActitioner.  Abore  and  outside  c^  all  this  there  is  the  gratuitons  wmk,  from 
'  which  no  mimical  man  ever  turns  away,  and  of  which  every  man  has  his  share, 
bom  the  humble  village  practitioner  to  the  London  physician  who  obtains  an 
Ihanorarj  hospital  appointment  after  bovpi-c  competition,  and  is  thencefoith  the 
jBerrant  of  the  poor.  The  {niblic  know  little  of  this  work.  The  ont-patient  depart- 
ment of  hospitals  is  officered  by  yonng  men.  the  £/ii«  of  our  uiuveraities  and  schools, 
>c«ch  of  whom  spends  generally  for  three  days  in  the  week  the  best  hours  of  the 
'ifay,  seeing  from  one  hundred  to  two  hundred  patients,  who  enter  his  room  one  after 
)tbe  otlier,  and  receive  careful  con^deration  ;  each  case  is  examined  and  noted 
and  prescribed  for ;  and  all  this,  continued  for  ten  of  the  best  years  of  the  young 

n's  life,  is  unpaid  work  ! 
le,  it  is  sfud :  "  But  the  physician  thereby  aajuires  esjierience,  akiil,  tact, 

wleilge  of  discaacH  !"  So  it  is  ;  but  the  wear  and  tear  is  inimeuse.  And 
wfcen  the  skilled  prescriber  returns  to  his  home  in  the  evening,  without  having 
earned  a  gninea,  he  is  tir«i  enough,  and  often  tempted  to  say  "  cui  bono  V  Yet 
two  hount  later  you  will  meet  tlie  siuno  man  at  some  medical  society,  perhaps 
reading  a  paper,  the  result  of  hundreds  of  observations  at  the  hospital,  or  ready  to 
discuss  that  of  some  other  member  with  imimrtial  mind.  Here  agiiin,  as  at  tho 
Bar,  it  is  the  "  titteftt  who  win-ive."  Majiy  disappear  from  tho  profession  while  still 
yoangt  to  adopt  some  other  calling,  or,  having  staKed  nnth  ambitious  hopes  of  success 
m  London,  are  compelled  to  choose  seme  humbler  walk  in  practice,  perhaps  in  tho 
(ootttry,  or  abroa<L  All  tho  well-known  foreign  places  of  resort  for  inx'alids  aro 
fill«d  with  "sick  doctors,"  who  ore  eom]>eHpt]  for  health's  snke  to  live  away  from 
heme.  On-at  (.■Xiimpieft  of  longr-vity  tbei*e  are,  it  is  true,  an  in  tlie  case  of  tho 
)«t«  Father  of  the  Profesftion,  and  otliers  known  to  ns,  whose  mental  activity 
continued  in  spite  of  advanced  yeara  These  sre  mim  who  liave  had  their  early 
jtnaJs  too.  and  have  not  tdiiindc  from  the  work  of  life. 

j^Bftjid  hero  it  is  well  to  a-sk  the  question,  whether  mental  activity  tends  to  shorten 
PV>by  engendering  diaease«  of  the  brain?  And  alno  another  question  which  arise<! 
Imt  tit  former — whether  retirement  fi-om  active  professional  life  into  country  leisure 
MS  proved  a  success  9 
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The  first  may  be  answered  in  the  negative.  The  brain  which  has  been  hirij 
worked  lasts  longest,  just  as  all  other  organs  of  the  body.  Wastetf  mtudn  in 
the  i-esult  of  inactivity,  and  so  are  wasted  brains.  The  centre  of  the  nemm 
system  is  stimulated  by  an  increased  circulation  of  blood,  and  whUe  in  activi^  tke 
nutrition  of  the  part  is  more  full  and  complete,  and  its  powers  are  proportioitillf 
sustained.  It  is  the  period  of  inaction  which  is  to  be  dreaded,  for  it  is  a  period 
of  less  nutrition  and  of  consequent  degenei-ation. 

So  far  as  medical  knowledge  goes,  most  disorders  of  the  brain  are  CMiied 
by  alteration  in  the  blood  supply.  The  structure  of  brain  is  singularly  inert,  dot 
to  inflame  after  injuries,  and  very  slow  to  undergo  changes  from  time  or  wov  aad 
tear.  It  shrinks  somewhat  in  extreme  old  age  ;  but  maintains  its  powen  iiti 
truly  wonderful  manner  if  one  condition  be  fuI611ed — that  is,  if  its  blood  npp^ 
be  perfect.  It  is  the  degeneration  of  blood-vessels  in  the  brain  which  cansea  mot 
of  its  diseases — softening,  apoplexy,  paralysis.  These  delicate,  elastic  vtmA 
become  thickened,  hardened,  rendered  inelastic  by  age,  and  degenerate ;  tkat '», 
healthy  tissue  is  replaced  by  fat,  gouty  deposits — even  bone — which  destmf  tti 
elasticity  of  the  vessels,  and  render  them  brittla  Hence,  the  blood  tajf^ 
to  the  brain  is  interfered  with,  and  a  certain  stagnant  condition  is  iudaial; 
or  a  rupture  takes  place,  or  softening,  and  blood  is  poured  out  and  causes  pnan 
and  loss  of  power.  But  this  is  a  disease  of  blood-vessels -which  are  found  intti 
same  state  in  other  parts  of  the  body,  and  not  a  disease  of  bmin. 

Kow,  if  a  healthy  circulation  in  the  brain  means  brain  power,  and  if  wA 
mental  exertion  implies  increased  circulation  and  increased  nutrition  of  the  hai 
structure,  it  follows  that  a  due  exercise  of  intellectual  power  ministers  to  At 
health  and  to  the  enduring  capacity  of  that  organ.  The  characteristics  of  ^  M 
dulness  of  sensibility,  and  impairment  of  memory,  of  sight,  and  of  all  seDses.  Md 
these  are  biuin  attributes,  and  by  working  them  the  machine  will  be  prevented  firi 
long  time  from  getting  "rusty."  There  is  no  reason  why  the  brain  ahonUwMt 
out  in  a  hundred  years  if  its  blood-vessels  hold  out,  and  certainly  we  have  nAk 
and  encouraging  examples  of  intellectual  power  in  many  aged  persona 

A  temperate,  subdued,  but  constant  activity  of  brain  is  certainly  a  promoter  d 
long  life. 

It  is  very  noticeable  how  many  powerful  minds  find  relief  £rom  mental  Mr* 
in  variety  of  brain  occupation.  To  this  fact,  indeed,  we  owe  some  of  the  best  of  4* 
literature.  It  is  very  intelligible  how  the  change  in  our  mental  work  tells.  Sm^ 
ness  begets  weariness,  and  possibly  means  that  a  single  part  of  the  great  im(*> 
centre  is  being  constantly  employed.  We  know  that  by  tiie  repeated  perfumn* 
of  any  brain  function  its  powers  are  increased.  Thus,  memory  is  capatit  ^ 
cultivation  to  a  high  degree.  The  power  of  attention,  which  is  akin  to  it,  ud  fl( 
which  it  is  indeed  a  part,  offers  another  familiar  illustration.  Some  people  cttM* 
give  anybody  a  fair  heiiring;  they  seem  lost  in  what  we  call  dreaminess,  and  wtaitt 
off  from  the  subject  before  them.  Early  habit  and  long  practice  confer  that  wk"* 
is  so  charming  in  social  life — the  power  of  listening  to  others,  with  perfect  pflB*F 
tion  of  tlicir  meaning,  or,  if  that  be  obscure,  of  what  they  desire  to  expran.  W 
power  is  very  capable  of  cultivation,  and  it  is  remarkable  that  it  umj  be  enlup' 
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at  pleasurB,  £nr  many  a  bArrist«r  or  physician,  whoso  name  and  pnictico  <l«pend8  on 
an  aocurate  attculioii  to  details  placed  ln'furc  him,  is  abw^iit  in  maniitT  when  lln; 
Hhibuiosx  hours  are  over.  This  seeniB  lic-sido  our  siibjoct,  but  wo  use  it  in  illusttution 
.ti  oar  proposition  that  seporatf!  powers  of  the  hrain  are  capal)Ie  of  independent 
«se  and  coltivation,  and  titat  this  seems  to  explain  how  tho  exercise  of  othtT 
fnuctiona  nmy  r(.<Iieve  those  whi(;h  have  1>oen  bo  employed  as  to  cnu.se  vreoriuess. 

The  more  distant  from  ejich  other  in  Uie  intellectual  range  thoso  diver^iiij^ 
jnireuitsof  mind  may  be,  the  greater  the  relief,  ax  when  the  Prime  Minister  tUes  fnmi 
Iritih  politics  to  Homer !  Contributions  to  general  literature  have  of  late  liecoine 
,liiudi  more  frequent  from  tho  busiest  men  in  the  various  professions,  and  doubtless 
llwtt  men  find  great  mcnt&l  n-liuf  in  change  of  tliought,  tuid  feci  that  the  tension 
<if  professional  life  is  proportionately  relaxed,  lite  public  demand  for  informetion 
rmtlier  than  dogma  from  tho  leanicd  has  helpe<l  forwanl  a  movement  in  fnvanr  of 
jwiiling  the  opinions  of  tlie  skilled  in  medicine,  law,  and  art  in  popular  language, 
kod  thus  has  opened  the  door  to  niany  fnuiitiiir  und  »!>!»  writings  in  our  reviews 
on.  subjects  which  were  once  oonttncd  to  professional  works. 

The  liabit  of  hearing  both  sides  has  also  materially  increased  the  quantity 
of  modem  literaiy  work,  and  adletl  into  the  tield  of  wgnment  men  who  would  not 
ctberwise  luivtj  Kpoken  out,  or,  having  nTitten,  would  nut  have  condescended  to  n 
jostilicatioa  or  reply,  llius  a  varied  exercise  of  hrain  power  is  developed  and 
cfiODoraged,  and,  if  our  view  bo  correct,  it  is  not  an  additional  fxpendittire 
jiC  energy  or  waste  of  nerve  material,  but  by  its  variety  exercises  in  turn  a 
^^hiber  of  powers,  and  increases  the  vitality  and  working  capacity  of  the  wlioI*^miiid. 
HQ%e  influences  of  sameness  of  occupntion — sameness  of  thought,  a  similar 
exponditore  of  energy  day  by  day  devoted  to  work  so  like  yesterday's  in  cliaracter 
itliat  it  is  almost  as  the  block  tumeil  out  by  matihinury.an  exnct  counteriwirt  of  tlmt 
lut  made — cause  the  mind  to  grow  olil,  and  acrelemtp  bodily  decay,  and  grailnally 
reduoc  a  man's  powers  to  the  exact  otjuivalent  of  the  daily  task  which  hi  has  set 
ikinuwdf  to  do.  This  condition  is  ofU-n  submitted  to  tlie  physician  as  a  dtisonlcr.  The 
mind  wakes  up  to  an  exaiuinatiun  of  its  own  capacity,  and  seems  at  times  to  take 
vtuck  of  what  it  can  do,  and  is  jtiirprised  to  tind  that  certain  things  are  no  loripcr 
'possible  which  were  formerly  easy.  I'he  tendency  of  men  to  get  nito  a  groove  and 
.follow  in  their  business  a  routine  method,  instead  of  nmUing  their  day's  work  an 
teKcnnsn  o£  many  mental  powers,  and  the  a)>setico  of  any  second  and  ditlnrpnt  Held 
'.of  thought,  minister  to  this;  mere  slothfulness,  and  the  desire  to  get  through 
'the  dny'fl  business  at  a  comparatively  slight  cost  of  exertion  are,  of  coui-sc,  at  the 
root  of  it.  An  able  practical  man  once  said  :  "  No  one  would  work  if  not 
oompelled  to  it."  This  is  trno  of  inmienso  numbent  of  people,  and  to  counteract 
<lhia  tendency  it  is  well  for  every  man  to  have  a  sooond  pRrauit  to  fall  book 
Lk«k|  if  it  bo  simply  athletic  excroise  of  bo<ly. 

^^^^r  Mkntal  Strain. 

We  have  spoken  of  brain  activity,  and  the  necessity  for  its  maintenance,  if  we 
are  to  preserve  our  powers  ;  and  these  ppmarks  apply  to  the  gi-eater  number 
of  people  who  are  more  apt  to  bo  injured  by  inertia  than  by  ovcr-aoti\'ity. 


But 
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there  i-emaina  a  lai-go  class  who  undergo  mental  strain,  or  a  want  o£  adapts^  of 
brain  power  to  the  work  to  bo  done ;  the  latter  is  either  exoesaive  in  quanti^,  w 
its  naturo  is  not  suited  to  the  capacity  of  the  worker. 

As  the  "  surroundings  "  of  a  man  consist  in  his  occupatiou  and  its  nature^  in  tlie 
mode  and  method  of  his  employment,  in  the  cares  which  waylay,  and  in  ths  jojs 
which  i-ecompense  him,  so  we  must  include  in  the  list  that  which  also  clogi  ud 
depresses,  and  often  drags  him  down.  The  state  called  mental  strain  isTeiyEunitia 
to  physicians.  It  may  be  in  itself  only  a  sign  of  disturbed  function,  or  the  waAam 
may  have  broken  down  in  some  part,  and  the  mischief  be  already  done  fadon  a 
remedy  is  nought.  Inadequate  powers,  or  more  work  attempted  than  ew  be 
achieved,  react  on  the  nervous  system,  and  first  disturb  some  of  its  mort  nfaat 
functions. 

Perhaps  over-sensibility  is  one  of  the  earliest  symptoms.  That  Trhich  did  ut 
ofiend  before,  or  which  was  tolerated  as  one  of  the  inevitable  accompanimanii  of 
business  relations  with  one's  fellows,  becomes  a  source  of  annoyance.  In  our  intv- 
course  in  life,  in  all  the  ordinary  dealings  where  man  meets  his  fellow,  vain 
accustomed  to  encounter  persons  more  or  leas  troublesome — ^it  may  be  vain,  nlgB^ 
or  intrusive.  The  wise  man  goes  on  his  way  without  taking  ofieuoe,  or  ihowing 
a  too  refined  sensitiveness.  For  heads  of  business  houses  thia  ia  a  neceM^,  nd 
the  tact  which  eludes  the  troublesome  and  vain  is  in  daily  reqaiaition.  And  Mil 
every  department  of  Ufe  where  man  meets  man  there  is  a  preaervatire  power  nd 
balance  of  temper  which  is  exercised  without  thought,  and  costs  ua  little  enrtioiL 

But  there  comes  a  time  when  trifles  such  as  these  rise  into  importaaoe— di^ 
remain  just  the  same,  but  we  liave  changed.  We  cannot  tolerate  ali^t  mistakei, 
the  little  peculiarities  of  others  which  may  be  throat  in  our  way,  or  even  any  ilight 
interference  with  our  own  routine;  We  find  ourselves  taking  offence  when  nflU 
was  intended ;  we  are  testy  where  formerly  prudent  and  forbearing,  and  trinl 
matters  distress  and  annoy  ua  A  singular  feature  in  all  this  is  that  the  indintal 
perceives  it  himself,  and  ^e  discovery  adds  to  his  annoyanoe,  and  he  is  tkn 
rendered  more  irritable. 

This  irritability  is  in  our  experience  of  cases  the  first  evident  sign  of  nMotal 
strain.  The  balance  of  the  temper  has  become  disturbed,  and  we  are  restlaa  aid 
dissatisfied. 

With  this  state,  or  quickly  following  it,  comes  loss  of  sleepL  Either  dr 
sufferer  camiot  get  off  to  sleep,  or,  having  hod  a  couple  of  hoars  repose,  he  vabi 
suddenly,  and  many  disagreeable  thoughts  instantly  intrude  themselves,  and  gmaiUf 
in  an  exitggerated  form.  The  events  of  the  past  day  are  vividly  depicted,  fld 
minutest  details  are  rehearsed  in  false  colours.  Fast  and  apparently  forgotten  wii 
also  appear  in  ghastly  form,  and  the  mind  takes  but  little  cognisance  of  the  actal 
and  true  coanterl>alancing  facts  which,  were  he  in  broad  day,  would  instantly  loggWi 
themselves,  and  probably  put  quite  a  different  aspect  on  his  afiairs.  But  for  ifct 
time  he  sees  through  a  glass  darkly,  and  will  not  be  comforted.  The  momins  findi 
him  i>eevish  and  out  of  appetite,  and  when  he  goes  down  to  liis  plnoe  of  bvuiM 
his  temper  is  perhaps  not  equal  to  the  events  of  the  day. 

During  the  day  his  appetite  is  .capricious.     Sometimes  he  eats  niTeiioaify,l^ 
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others  puts  off  his  mid-day  meal  because  he  is  not  hungry,  and  he  returns  to  his 
home  in  the  evening  unfed  and  more  irritable  than  when  he  left  it 

This  is  a  perilous  time  also  for  another  reason,  for  the  temptation  to  take  a 
stimulant  is  now  ^-eiy  great.  The  unnerved  state  in  which  he  finds  himself  is 
immediately  and  completely  (for  the  time)  relieved  by  a  glass  of  brandy,  and  if  he 
takes  it  once  he  is  likely  to  take  it  again.  Unfortunately  it  leaves  him  more 
irritable  than  he  was  before,  as  soon  as  the  stimulant  effects  have  worn  off.  He 
now  takes  stimulants  instead  of  food,  and  attempts  to  go  on  with  lus  work.  His 
digestion  gets  impaired,  and  he  imagines  that  this  is  the  cause  of  all  the  evil,  and 
has  generally  had  a  sbrong  dose  or  two  before  he  calls  on  the  physician.  But  such 
remedies  only  relieve  and  cannot  cure  him.  The  true  remedy  is  rest  and  propcrly- 
a^nated  habits,  and  should  such  not  be  adopted  he  will  get  into  a  state  characterised 
by  itiU  more  serious  itymptoms.  He  will  have  a  dull  weight  on  the  head  which 
{mrents  him  tiiinkin^  and  failure  of  memory.  He  will  have  forgotten  some 
important  aj^intment  or  business  transaction,  or  Uie  letter  which  he  has  written 
or  was  to  write,  and  some  of  his  transactions  are  confused  in  his  mind  with 
others. 

Hiis  idtared  condition  of  mind  is  exhibited  not  only  in  his  business,  but  also  at 
honie,  and  is  a  weariness  to  his  wife  and  family;  or  should  he  be  a  bachelor,  his 
hoasekeeper  informs  you  confidentially  that  Mr. is  "  not  himsell" 

Another  symptom  distressing  to  the  sufferer  is  shakiness.  He  feels  uncertain 
of  himself  and  his  handwriting  is  shaky.  "  I  went  down  to  the  counting-house  and 
oonld  not  write  my  name,"  said  a  merchant  once  whom  we  visited  in  the  city. 
We  were  not  surprised  to  hear  a  few  days  later  that  he  failed.  We  shall  not 
describe  other  and  more  advanced  symptoms  of  mental  strain,  for  it  might  tend  to 
alarm  sensitive  readers,  but  that  which  we  have  described  is  often  followed  by 
eridenoe  that  a  certain  tract  of  brain  has  lost  its  power  of  receiving  and  transmit- 
tD^  messages.  Even  so,  however,  this  state  is  capable  of  recovery,  and  we  have 
■eoL  a  man  whose  power  of  speech  was  gone  completely  restored.  Under  these 
rireomstancea,  the  following  considerations  present  themselves  to  us :  "Is  the  game 
worth  the  candle  t "  Can  the  consumption  of  the  best  powers  of  life  be  compensated 
hy  any  unount  of  gain,  be  it  name,  position,  fortune  1  Not  only  is  the  condition  we 
have  described  in  itself  perilous,  but  it  may  be  the  means  of  setting  up  habits  of  in- 
temperance, and  permanent  ill-health,  which  mar  the  gains,  the  honours,  and  evei-y 
enjoyment  of  life.  The  very  capacity  for  perceiving  and  enjoying  what  is  most 
eligible  is  wrung  from  one's  grasp  while  we  are  putting  forth  anxious  hands  to 
secure  it.  Of  course  the  person  who  has  reached  this  stage  has  ceased  to  regard  the 
ntnation  with  open  eye,  and  to  see  it  as  others  see  it.  Hence  its  great  peril 
Aignment  indeed  is  oflen  thrown  away,  but  a  vigorous,  earnest  effort  can  be  mode 
to  save  ;  and  here  the  physician  or  the  friend  often  steps  in  with  power.  There  is 
no  remedy  for  such  a  state  of  tilings  but  rest  A  prolonged  absence  from  the 
wanj  of  life  must  be  secured. 

The  causes  will,  of  course,  vary  with  the  i)rofession  or  calling  on  whicli  so  much 
Jabour  has  been  bestowed.  Overwork  stands  at  tlie  head  of  the  list  It  means 
more  vork    than    the   brain  can  do  and  remain  healthy.      Unfortunately  the 
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individtial  does  not  always  see,  and  certainly  is  little  inclined  to  panae  when  be  it 
overworked. 

Let  ns  take  "  business,"  and  first  speak  of  the  "  heads."  It  is  not  oncommon  in 
this  country  for  the  heads  of  prosperous  firms  to  have  emerge>l  from  the  obscarity 
of  clerkship  by  their  own  energy,  an  acquired  knowledge  of  business,  and  aboTe  ill 
by  integrity  and  singleness  of  purpose.  A  combination  of  these  qualities  ii 
unpurchasable,  and  is  sure  to  meet  its  reward.  But  when  headship  is  attainei 
and  the  confidential  clerk  or  manager  of  a  department  is  taken  into  partnenlni^ 
his  responsibilities  are  increased,  and  anxiety  is  added  to  his  daily  task.  On  the 
occasion  of  such  junior  partner  being  entrusted  with  a  share  in  the  concern,  tiie 
senior  will  naturally  feel  himself  relieved  from  some  pressure,  and  "begin  to  do 
less.  In  our  experience  the  man  who  is  most  overworked  and  most  likely  to  tmk 
down  is  the  junior.  He  has  more  of  the  drudgery  of  the  house,  more  responsiUli^ 
as  to  details,  and  in  order  that  the  senior  may  rest  ho  takes  a  shorter  hoHdif. 
With  a  diminished  holiday  he  also  has  longer  hours,  and  the  anxiety  of  nev 
responsibility  often  presses  heavily  upon  him. 

We  need  scarcely  enumerate  the  other  causes  which  weigh  on  beads  rf 
mercantile  firma  It  seems  to  us,  regarding  the  question  from  an  entirely  medial 
point  of  view,  and  only  as  it  has  been  revealed  to  us  in  medical  practice,  thu 
the  causes  for  anxiety  have  multiplied  in  late  years.  The  old-fashioned  merdnnt 
who  importetl  goods  and  sold  them  through  a  broker  no  longer  exists,  He  Iw 
become  a  speculator  in  all  kinds  of  stocks.  He  is  no  longer  a  simple  trader,  bat 
has  all  kinds  of  irons  in  the  fire,  and  many  of  them,  too,  at  the  greatest  distance, 
and  beyond  his  control  or  powers  of  management.  He  is  a  railway  contracts, » 
cofiee  grower,  a  maker  of  tramways,  an  electric-light  contractor,  but  much  l«i 
of  an  importer  of  goods  than  lie  was.  If  you  ask  him  he  will  tell  you  that  thf 
telegraph  has  spoiled  the  markets,  and  that  the  good  old  days  of  fortunes  mxle 
in  silk  or  cotton  are  at  an  end,  and  that  he  must  find  new  investments  for  lui 
money.  This  may  be  true,  but  with  this  change  an  enormous  amount  of  respon- 
sibility and  a  new  field  of  worry  has  been  added  to  his  life.  No  man  conU 
possibly  possess  the  knowledge  to  qualify  him  for  such  diverse  undertakings,  and  bf 
must  therefore  be  necessarily  in  the  hands  of  others  more  experienced.  Here,  tbau 
is  a  new  source  of  anxiety.  So  long  as  he  managed  a  single  business  he  was  in  ■ 
measure  his  own  master  and  his  own  pilot,  but  now  he  has  to  trust  to  otben  on 
matters  of  which  he  knows  himself  to  be  an  insufficient  judge. 

We  can  testify  to  this  being  a  frequent  cause  of  mental  strain.  If  any  di«tn»t 
of  those  to  whom  these  varied  enterprises  are  committed  creeps  in,  how  iride  » 
door  is  opened  for  sleepless  anxiety  ! 

To  have  indicated  this  is  sufficient  for  our  purpose  ;  our  informed  readen  rfl 
fill  in  the  picture  for  themselves. 

The  holiday  question  comes  in  here.  In  our  time  we  have  somewhat  imptwd 
by  shortening  the  hours  of  labour,  but  many  counting-houses  are  kept  open  too  W* 
under  the  excuse  of  mail  days,  balancing,  *fec.  The  half-hoJiday  on  SatordiTs  ukI 
the  four  bank  holidays  are  a  great  boon  to  busy  clerks  and  shopmen.  But  they  on^ 
to  be  extended.      Above  all,  there  should  be  a  reasonable  holiday  in  Uie  midfUe  ^ 
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he  year,  for  the  purpose  of  visiting  parents  and  friends,  settling  private  affairs,  and 
e&eehing  mind  and  body  by  a  sojourn  among  natural  objects.  The  shopman  is 
ven  voTse  off* ;  his  hours  of  confinement  are  longer,  and  his  place  of  business  is 
enenlly  less  healthy  than  that  of  the  clerk.  "While  we  recognise  with  pleasure 
he  great  improvements  vhich  the  large  London  houses  have  made  in  providing  for 
he  lodgings  and  comforts  of  their  shopmen  of  late  years,  and  in  almost  every 
ustance  their  great  liberality  to  them  when  sick,  we  must  protest  against  the 
bort  holidays.  Health  might  be  economised  and  life  made  happier,  and,  as  a 
eqaence,  better  work  would  be  done  by  giving  two  holidays  instead  of  one.  We 
re  aware  that  other  considerations  beside  health  enter  into  this  question,  but 
Aving  a  rather  extended  experience  of  this  clsss  we  feel  bound  to  speak  strongly 
rom  the  medical  point  of  view. 

There  are  other  classes  affected  by  long  hours — from  the  memlier  of  Parliament 
D  the  humblest  drudge  at  the  desk.  The  night  sittings  in  the  House  of  Commons 
Ave  not  been  very  productive  of  late,  and  legislation  cannot  be  s.iid  to  have 
mproved  in  proportion  to  the  length  of  time  devoted  to  it 

The  stealing  of  the  night  hours  for  work  instead  of  repose  is  very  pernicious  to 
isalth,  and  may  bring  on  all  the  evils  we  have  been  describing.  The  surroundings 
f  a  man  cannot  be  said  to  be  good  when  he  is  deprived  of  necessary  sleep, 
nd  men  who  have  been  the  most  intelligent  observers  of  these  things  have 
lecided  that  loss  of  rest  is  among  the  evil  agents  which  sap  the  foundation  of  health. 
Ve  ahall,  therefore,  by  and  by  consider  the  question  of  sleep. 

Retiremext  from  Business. 

The  second  question,  whether  retiring  from  active  life  as  age  advances  has 
.nswered  the  expectations  of  those  who  have  tried  it,  depends  on  what  retirement 
oeana.  If  it  implies  giving  up  the  struggle  of  life  for  money  or  honors, 
.bandoning  the  hard  grind  of  the  daily  routine  of  the  counting-house  or  shop,  or 
if  professional  practice,  which  does  not  always  exact  our  best  from  us,  but  requires 
in  abject  attention  to  the  matter  of  the  hour,  and  leaves  no  time  for  calm  thought 
ft  favorite  study,  or  even  for  the  duties  and  affectionate  intercourse  of  domestic  life, 
t  may  be  well  But  if  we  have  no  sulwtitiite,  no  hobby,  no  intellectual  occupjition, 
10  reeource  to  fall  back  on  but  an  empty  leisure,  then  it  is  evil.  It  has  failed  a 
rnndred  times  to  confer  the  pleasure  expected,  and  it  will  fail  a  thousand  times 
nore.  To  retire  at  once  from  active  life  and  to  do  nothing  is  simply  to  anticipate  old 
ige,  and  its  feebleness  and  degeneration  will  creep  in  on  us  unawares.  The  man 
idio  has  been  accustomed  to  keep  his  attention  awake  at  all  times  to  the  business 
if  the  day,  when  he  retires  to  the  country,  unless  he  has  something  more  than 
he  outward  surroundings  of  a  pretty  place  to  occupy  him,  becomes  stagnant,  dis- 
leartened,  disappointed,  and  many  have  gone  back  to  the  busy  city  unable  to  liear 
he  sense  of  mental  emptiness  which  their  rural  dream  has  realised  for  them.  But 
Kit  all ;  many  have  found  in  their  age  leisure  for  new  studies  or  old  favourite  ones 
levived,  and  the  immense  field  of  physical  and  moral  science  has  found  earnest 
rorkers  in  the  aged ;   or  history,  poetry,  literature  have  well   supplied  the  place  of 
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hard  professiomil  work,  and  both  student  and  subject  have  been  enriched.  Ai  t 
mle,  it  ia  the  practical,  active  man  who  cannot  retire.  Sir  Astley  Ck>oper  came  bd^ 
if  we  mistake  not,  within  a  year ;  and  others  have  tried  the  experiment  with  a  lib 
result  Bepose  of  mind,  or  its  freedom  from  daily  calls  made  on  it  by  the  deDuuk 
of  others,  is  the  just  reward  of  years  of  early  life  passed  in  the  activity  of  the  pro- 
fessions ;  but  the  brain  must  be  given  occupation  to  replace  that  which  has  beeo 
withdrawn.  If  that  new  direction  be  pointed  to  a  review  of  the  lai;ger  intorati 
of  life,  if  we  were  all  as  we  grow  old  to  write  an  impartial  record  of  our  experieneei, 
even  a  true  story  of  our  own  lives,  it  would  be  invaluable  to  others  and  ■ 
fitting  exercise  for  ourselves.  It  is  rarely  done,  and  so  experiuioe  dies  out 
and  is  lost^  each  man  having,  in  a  sort,  to  begin  it  again  for  hims^  and  ao  Ite 
world  advances  more  slowly  than  it  might  do.  Or  if  age,  which  is,  or  ooj^to 
be,  &ee  from  the  passions  and  prejudices  of  life,  were  to  aaaigu  to  itself  as  a  talk 
the  advancement  of  any  single  line  of  knowledge,  in  even  the  smallest  degree,  nd 
if  this  had  been  the  practice  of  the  educated  in  all  time,  how  the  worid  would  hm 
advanced  and  how  human  learning  would  have  acctimulated  '  As  it  is,  we  drav  oa 
a  few  monographs  for  our  records  of  experience,  and  are  travelling  paiofol^ 
enough  over  ground  which  has  already  been  trodden  by  many  who  han  stnliid 
and  gathered  results,  but  left  nothing  for  their  successors. 

A  man  of  course  may  retire  into  the  country,  or  be  equally  a  retired  man  b 
London.  The  intellectual  man  will  probably  seek  the  latter,  as  he  will  find  <hen 
more  readily  the  surroundings  of  books,  society,  clubs,  and  amusements  ;  or  he  viR 
travel.  As  the  latter  subject  has  been  considered  in  a  separate  article,  we  Bhall 
only  allude  to  it  as  one  of  the  most  agreeable  and  healthy  of  our  resources,  if  ve 
combine  with  it  a  study  of  the  varieties  of  nature  or  art,  which  we  find  in  oUtff 
countries,  or  explore  their  libraries,  and,  especially,  if  we  can  interchange  t^ofl^ 
with  their  great  men. 

The  influence  of  town  life  as  compared  with  country  is  no  longer  what  it  w 
in  the  days  of  our-  fathers  and  before  railways.  It  must  be  a  very  remote  plaoe 
in  which  we  do  not  receive  our  London  news  at  an  early  hour  of  the  day,  and  in  it 
find  chronicled  an  abstract  of  telegraphic  information  from  all  parts  of  tiie  woriiL 

Dwellings  are  quite  as  healthy  in  great  towns  as  they  are  in  tiie  country,  ud 
have  even  better  sanitary  appliances.  But  the  air  is  different  In  great  maav- 
facturing  towns  it  is  charged  with  impurities,  and  even  in  the  west  end  of  Loote 
is  perceptibly  less  fresh  and  exhilarating  than  in  the  country.  It  is  also  chai^ 
with  smoke,  effluvia  "  from  drains "  and  dustbins,  and  the  detritus,  wet  or  irj, 
of  the  great  traffic  which  is  constantly  whirling  along.  The  air  passages  ia 
a  man  living  in  London  contain  always  a  perceptible  quantity  of  dark  or  slitT 
coloured  grit  Fortimately  they  are  furnished  with  a  delicate  ciliated  velvet  [hIb 
or  coat,  which  by  gentie  action,  like  that  of  the  wind  passing  over  a  field  of  ripe 
com,  throws  off  impurities,  which  become  mixed  with  the  natural  secretion  ai  ^ 
part.  We  are  often  consulted  about  the  expectoration  of  such  slaty  matt«&  lb"* 
is  no  doubt  that  the  whole  body  is  at  a  lower  average  of  strength  in  towns  thaa  in 
the  country.  There  is  less  vigour,  partly  due  to  a  more  partial  action  of  mud* 
We  exercise  Qur  l^s  only  in  London,  our  arms  scarcely  at  alL    _, 
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Ilie  indamoe  of  tovn  haUta,  varying  v^ith  the  demuub  of  foAliton  or  oooupation, 
i  veiy  Tvriouj  on  ditfewnt  pOTsnns  ;  hat  thoy  will  be  found  to  irsolve  thenuolves 
LJcall^  into  Um  effects  on  tbe  bodjr  of  the  mode  of  living,  aii  regardii  bxvtoIm, 
food.  dn«.  and  al««p. 

Slekp. 

"  Half  oiir  days  ve  pass  in  th«  shudovr  of  the;  eorUi,  and  Lho  brotliar  of  deaifa 

a  third  part  of  our  lives  !**  says  Browne. 

We  seem  familiar  with  the  phenomenon  of  sleep,  and  recognise  it  as  a  neoeaiity 

our  exiiftcnct^     Without  it  life  would  be  wearinraa  and  exhaostion — nay,  could 

>c  loct  long.     Sbaktutpwiro  uallu  it  "  chief  nourtsher  at  Ufe'a  least,"  and  thu  gnat 

had  donbtieas  a  true  e«tiniato  of  what  it  doea  for  tbu  humau  tody.     It  i% 

food,  a  uottrisher  and  a  n>pairer  of  'wustc.     All  the  wear  and  t«ar  of  tho 

day,   tbe  wearineHft  (which   mcuua  wear)  of  raiud  and  Ixxly,  which  our  various 

oocapations  have  caused,  are  remedied  fjy  this  great  paose  in  our  lives.     Wo  have 

paaed  a  day  of  bodily  fatigue,  or  else  of  mental  ocoupatkm  ;  v«  lie  down,  and  rtsa 

refrvsfaed  and  renewed  ;  sleep  has  "knitted  up  the  ravelled  ileeTO  of  care ;"  we  haw 

fofgoetcn  the  misery  or  loss  tho  UkmI  iniuoleB  feel  fitted  for  another  day^  labour, 

aod  we  meet  tbe  world  with  new  power*  and  freah  resolves ;  and  ao  "  man  gocth 

Horth  to  bis  work  again  until  the  evening." 

This  is  all  very  phun  to  ns  ;  but  perhapa  we  have  xartve  considerod  what  sk-ep 
is,  and  what  it  doM  for  ua.  Many  able  minds  have,  however,  thought  it  oat  for 
ns^  from  tlie  Anyr,  of  the  early  Greek  pliiJoaophers  to  the  preeent  tinia 

We  shall  not  find  it  easy  to  detino  sleep  except  hy  sajdng  thai  it  is  a  temporary 
suspension  of  aevend  bodily  faculties ;  Init  we  csn  show  what  it  does.  It  ia  not  a 
totid  suspeoaion  of  any  bcultyf  nor  does  the  whole  body  sleep.  That  would  be 
dea&h,  of  wUcIi  slet-p  has  been  called  the  "  brother." 

Bleep  is  a  siupension  of  sensation  and  of  volitioa  Oertitin  senses  and  our  will- 
power are  for  the  time  inactive^  In  other  words,  certain  {wwera  of  the  brain  and 
nervona  aysteiu  cease,  or  nearly  cvose,  to  act.  The  rest  Is  all  awake — aoine  say 
nwake.  All  the  rest  aleepe  not  Tlie  spinal  conl  never  sleeps  ;  nor  the 
system  so  closely  aMadiad  to  it,  which  ia  called  the  *'  sympathetic"  Tliese 
two,  which  govern  the  automatic  motions  of  the  l)ody,  never  rest.  Were  their  action 
mspended  fi>r  a  moment,  the  heart  would  cease  to  beat  and  the  lungs  to  expand ; 
I  the  btood  would  not  circulate,  and  intestinal  movementa  would  stop.  All  the  work 
^^k  the  maohincry  of  the  body  would  come,  in  fact,  to  a  Btonttstill,  and  that  means 
^BBath,  What  then  does  sleep  1  And  how  foi-  does  such  inaction  extendi  Tbe 
^HenWB  and  tbe  power  of  the  will  over  ntusclea  are  mainly  impaired  by  tbe  tempo- 
^^rary  condition  of  sleep. 

^^  If  yott  watch  a  man  going  to  sleep  in  an  upright  position,  you  percdve  porliaps, 
^■tst,  that  he  ceases  to  hear ;  then  hU  sense  of  touch  is  lost,  and  ho  no  longer  feels 
^Bie  book  in  hix  luLud  ;  then  tltu  power  of  holding  it  is  lost ;  the  will  no  longer  com- 
^fpsaiids  the  muscles,  so  he  drops  it  Flis  hnafl  droop*;,  owing  to  the  relaxation  of 
cortoin  muscles,  and  &lls  forward,  oallinq;  a  new  and  unaccustomed  set  into  action,  and 
wake*  him  up  suddenly.    Tbo  senses  of  hearing,  sight,  touch,  and  smell  ore  lost : 


: 


but  not  equally,  or  in  cxAct  proportion.     Slciop,  then,  is  not  a  single  act^  but  k 

(lition  of  iinueastng  ctiango.     It  is  a  sucoession  of  states  in  constant  \'ariation  iinOi ^ 

only  of  dttferent  degrees,  in  which  the  s&mn  sense  is  involved,  bat  niso  in  '^'r  m.^ 
different  projiortioas  in  which  th»  several  powers  are  under  ita  influence  at  **—  ^  j, 
same  time     Thus  there  in  deep  sleep  and  light  sleep;  the  lulling  of  some 
and    the  imperfect  action  of  others.     Each  separate  senfie  may  bo  at   the 
moment  in  a  different  condition,  even  some  awake  and  some  asleep.     iSense  aft* 
sense  goes,  and,  as  Hichat  sayn,  "  lo  sommell  geuenU  est  rcnsemble  des  Bominoj 
particuliera," 

Sensation  is,  however,  inipairod,  tjut  not  lost ;  and  the  will  is  suapoided  only  iarr  ^^ 
time.  Thu3  those  M-ho  have  most  Gtudied  the  suhject  regard  6h«p  not  as  a  fr^^ti^mu 
of  state,  but  tin  a  series  of  fluctuatiti';  conditions  of  which  no  two  moraents  are  ali^^^,. 

The  soundest  sleep  niay  be  said  to  Ite  tliat  witli  the  greatt'St  tranquillity  of  tht^za^. 
bodily  organs  which  are  dependent  on   the  will.     It  is,  perhaps,  Lhia  iiaiipens&«|] 
of  the  will  which  is  tlie  greatoBb  rest,  the  cessation  of  that  voluntarj'  oxorciae      cf 
power  by  which  wo  govern  both  mind  and  t)ody.     Stop  this,  and  we  sleep  ;  hU^rn 
this   by  prolonged   exertion,    and   the  whole  system    feels   exhaustiuD.     We  amk 
scarcely  imagine  that  it  is  the  seutKrs  of  hearing,  sight,  and  touch  which  undtf- 
go  fatigue,  for,  as  we  see,  they  sleep  partially,  imfgularly,  and  at  intervals,    it  it 
this  power  which  we  call  tciU — surrender  tliat  and  wn  get  ro8t.     Maintain  it  is 
exercise  and  we  only  partially  sleep.     The  use  of  nitrous  oxide  gas  is  familiar  (o 
most  of  ua.     It  la  analogous  to  sleep;  were  it  to  stop  the  automatic  movmiHDti 
of  the  body  it  woultl  cauw  death. 

But  mcanwliilu  the  fancy  works.  Memory  and  reason  Ave  disturbed,  ImI  l^ 
bncy  is  exalted  to  fantastic  flights  composed  of  visionary  materials  drawn  frvni  Uv 
past  and  made  apparent  to  senses  which  are  no  longer  in  connection  with  ihe  onur 
worid.  Hence  the  bi*ain  thinks  in  sleep  that  the  eye  is  seeing,  but  tlini  orgaa  is 
closed.  No  voicea  but  the  iniiiginnry  s|)eak  iii  sleep  to  the  auditory  nerve,  tntl^ 
fancy  pointa  it,  and  tlie  will  is  lulled,  and  wc  liolievc  that  wo  soo  or  hrar  the 
ini|>ossib]e. 

Dreania,  however,  exert  a  groat  influence  over  many,  and  are  assuredly  put  « 
the  surroundings  of  our  life.  Borne  of  the  groateet  minds  have  been  most  u*^ 
their  influence,  and  many  who  do  not  confess  it  even  to  thomselves,  much  leas  loll>' 
bosy  world.      Job  says : — 


Byron,  again : — 


"  Tn  ci  (IroAtn,  in  n  vimon  of  tho  night. 
When  deep  iilocp  fiillcth  upon  mcD, 
In  Aliimboringit  upon  th«  Itod : 
Then  He  oponeth  ihe  oats  o{  men. 
And  Bualelli  tlieir  iiuctniction." 

" Sleep  halh  il»  own  world 

And  a  wide  loaltn  of  wild  reality, 
And  dreanis  in  their  dovclopm«nt  hare  Invath, 
And  tears  and  tortnrM,  sod  tho  touch  of  joy : 
Tbe>'  Imve  b  wdgfat  tipon  oar  wakiag  thought*; 
Thoy  tako  a  vei^  from  oil  ow  wakuig  boil*; 
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They  do  divide  Onr  being :  thoy  become 

A  portion  of  ouiBclvca  a»  of  our  time 

And  look  liko  heralds  of  eternity : 

They  pass  like  spirits  of  the  past— they  speak 

Liko  sibylH  of  the  faturo :  they  hare  power — 

The  tyranny  of  pleasoro  and  of  pain : 

They  make  us  what  we  were  not — what  they  will, 

And  shako  us  with  the  vision  that's  gone  by~ 

The  dread  of  vanished  shadows— are  they  bo  '-' 

Is  not  the  post  all  shadow  f  " 

e  need  not  multiply  quotations  to  show  the  inflnenoe  of  dreanu  in  caudng 
Yi  or  the  various  emotions  of  the  heart.  We  would  only  notice  that  it  is 
one  and  not  the  reason  which  are  oonuuonlj  infiuenced,  and  this  is  exactly 
ihould  expect  from  the  sus^iension  of  the  power  of  the  will,  which,  during 
Durs,  preserves  us  from  many  mistakes  into  which  the  imagination  would 

id  considers  that  all  sleep  is  accompanied  by  dreams,  whether  we 
them  or  not,  and  that  the  deepest  sleep  is  when  there  is  absence  of  the 
tess  of  having  dreams,  although  this  does  not  render  it  certain  that  dreams 
existed.  Brougham  believed  Uiat  we  dream  only  during  the  time  of 
into  and  out  of  sleep.  It  seems  probable,  however,  that  there  is  no  part 
rithout  dreams,  although  Bichat  believed  that  "  dreams  are  only  a  portion 
jnal  life  escaped  from  the  torpor  in  which  the  other  portion  is  plunged." 
suppose  that  dreaming  depends  on  fluctuations  in  the  circulation  of  blood 
ain,  causing  difierences  of  pressure.  We  are  all  aware  that  nightmare 
lost  distressing  kinds  of  dreams  may  be  caused  by  indigestion. 
urn.  The  object  of  sleep  is  repose  of  two  great  functions  of  the  nervous 
«nsibility  and  volition;  and  we  are  inclined  to  believe  tliat  the  greatest 
'  rest  is  obtained  when  no  memory  of  having  dreamed  remains  with  us  on 

ire  some  dreams  rememl^ered  and  some  forgotten  1  King  Darius  forgot 
altogether,  but  was  oppressed  by  tlie  consciousness  that  he  had  dreamed, 
lint  was  sliaken  although  thi>  cause  was  not  manifest.  We  are  all  puzzled 
by  a  like  cause.  In  sleep  we  have  wandered  ofl"  into  far  regions — con* 
th  the  dead  and  dear  ones — and  have  awoke  to  loneliness,  but  not  to 
The  sense  of  having  been,  or  having  done  somewhat,  and  then  foi^tten 
3e  even  than  those  well-remembered  griefs  which  visit  us  in  the  night 
"  Can  such  things  be,  and  overcome  us  like  a  summer  cloud,  without 
.1  wonder  %  "  Indeed  Shakespeare  has  said,  "  we  are  such  stuff  as  dreams 
of,  and  our  little  life  is  rounded  with  a  sleep  ! " — signifying  that  at  all 
1  has  within  him  a  mysterious  soul  element,  which  seems  to  run  wild  and 
1  control  and  recollection  when  we  sleep. 

ily  answer  we  can  give  to  our  question  is  that  dreams  are  best  remembered 
sleep  is  less  perfect,  and  that  some  impressions  are  in  themselves  stronger 
ra. 
anaes  of  sleep  are  various,  but  all  act  on  the  nervous  system.     Thus 
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fatigue  of  body  or  mind,  the  exhaustion  caused  by  pain  or  anxiety,  watcl&i]M 
through  hours  generally  devoted  to  sleep,  exhaustion  by  having  recent/r 
experienced  any  strong  impressions  or  emotions,  are  familiar  to  all. 

Certain  conditions  of  the  blood'  itself,  and  certain  states  of  the  circulation 
favour  sleep.  The  blood  which  is  more  chained  with  carbon — less  pure  aud  len 
oxidised— possesses  narcotic  influence  on  t^e  brain.  Cold  also  in  any  extreme 
degree  causes  sleep,  and  it  is  well  known  that  many  a  benighted  traveller  has  been 
killed  by  yielding  to  sleep  when  fatigued  and  undergoing  great  redaction  of 
temperatura 

The  action  of  narcotics  and  ansesthetics  is  familiar,  the  former  producing  totpor 
of  the  brain,  the  latter  suspending  sensation.  Many  substances  of  both  classes  fint 
produce  a  species  of  intoxication  or  elevated  sensibility  before  they  lull  the  senaea 
It  is  this  action  and  not  tJie  narcotic  or  sleep-producing  effect  which  is  soo^t  lij 
the  opium  eater  or  smoker.  It  has  been  well  said  that  "  no  sleep  is  healthy  bat 
that  from  which  we  are  easily  aroused,"  and  i^is  is  not  the  case  witii  those  iri» 
have  taken  narcotics. 

Among  the  preventers  of  sleep  may  be  noticed  excessive  mentdl  ezaw^ 
extreme  emotions,  long-sustained  anxiety  on  any  subject  deeply  interesting  to 
ourselves  or  involving  our  well-being  or  our  passions.  Thus  business  specolatioBi 
and  their  uncertainties,  the  liarass  of  most  occupations,  especially  of  sereral  soljeeti 
pressing  at  tiie  same  time,  drive  away  sleep.  "  Whenever  I  cannot  sleep  I  kaw 
town,"  said  a  well-known  and  hard-worked  member  of  Parliament  to  ns,  and  tliii 
is  the  case  with  many. 

When  we  address  ourselves  to  sleep  the  mind  should  be  disengaged  from  1117 
strong  emotion  or  urgent  train  of  thought,  and  even  anxiety  to  sleep  is  (rftot  • 
preventer. 

Indigestion  causes  inequsdity  or  disturbance  of  sleep.  Digestion  goes  on  dnrinf 
sleep,  Mid  alters  impressions  on  the  sensorium.  It  probably  acts  throng^  tfcft 
circulation,  or,  as  some  suppose,  mechanically  by  pressure  on  the  great  blood- nj«d" 
behind  the  stomach.  At  all  events  we  know  that  undigested  food  will  cause  a  bti 
night  He  that  is  to  sleep  well  should  feed  lightly.  The  abuse  of  stimulants  cwun 
want  of  rest  and  bad  and  imperfect  sleep,  but  a  moderate  stimulant — a  glass  of  betf 
or  wine,  or  a  little  brandy  at  bedtime — ^will  often  induce  sleep  in  tiiose  who  u*' 
habitually  temperate. 

Many  plans  have  been  recommended  to  procure  the  blessing  of  r^>ose  for  tiC 
who  caimot  "  lay  them  down  in  peace  and  sleep." 

Exercise  late  is  good.  "  After  supper  run  a  mile,"  and  it  is  certainly  ^ 
advisable  to  go  direct  from  a  hot  sitting-room  to  a  warm  bedroom  for  the  ni^ 
A  turn  out  into  the  cool  air  is  much  more  healthy,  and  often  succeeds  iu  proeora^ 
a  quiet  night.  The  bed  should  be  firm  and  elastic — not  feathers.  In  India,  Bw"' 
peans  use  a  pillow  for  their  knees  to  keep  the  bed  cooler. 

To  procure  sleep  we  have  been  advised  to  get  up  and  walk  about,  to  use  the  fi(^ 
brush,  and  this  will  be  found  highly  useful  where  a  dry  state  of  skin  gives  tbat 
restless  feeling  called  "  the  fidgets."  We  have  found  total  instantaneous  immcfVOB 
in  a  cold  bath  highly  usefuL     The  Chinese  advise  to  wash  the  moatb  with  coU 
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vater ;  in  India,  they  ticklo  t-lie  soles  of  the  £bet. 
to  dropprng*  crater,  also  Speiisor : 


*'  And  moro  to  lullo  him  in  h\M  Bltanhtrv  soft, 

A  trickJing  stiMine  from  hiith  rock  tambUng  dovrao, 
And  ftvpT-drizling  miriu  iipivr  tJiB  loft, 

Mixed  will)  a  munnuring  wi&do,  much  liko  tha  aowne 
Of  immiing  1x«^  did  i3ut  him  in  a  nruwne." 


Others  advise  the  >^lean  harp,  wbilc  ^Ssckpiadca  used  to  be  rocked  asleep,  and 
this  certainly  succeeds  with  infants,  «nd  seems  to  act  on  the  circulation  in  the 
bruin.  Franklin  advises  a  cold  air  hath,  taken  by  walking  about  the  room  in  ono's 
night-dress,  and  this  is  very  sucoesHfid.     Others  put  the  feet  in  very  warm  water. 

itricity  has  been  recommended  for  tliis  as  for  everj-thing  else. 

Kant  comes  very  near  itie  marlc  when  he  advises  to  direct  the  thoughts  to 
^odificsBot  subjects — which  means  to  take  them  from  the  grief  or  anxiety  which 
keepa  as  awake.  Artihces  succeed  eitlier  liy  exhausting  attention,  or  by  carrying  tho 
mind  rapidly  from  ono  subject  to  another,  but  they  often  counteract  sleep  by 
nmotin^'  activity  of  miud  A  dt^miltory  state  without  emotion  is  the  most  favour- 
lie  to  sleep,  and  if  we  have  acliioved  that  we  aro  on  tho  very  edge  of  insensibility. 
By  gently  ringing  the  changva  on  our  »(a»aes,  touching  the  strings  lightly,  and  flying 
ofi'  to  another  before  the  first  is  roused  to  complete  uttcutiou,  we  attain  tliat  \  cry 
gentle  play  of  the  nerves  which  quickly  subsides  into  inseusitiveness. 

Regulor  hours  of  retiring  must  bo  considered  as  ono  of  the  best  methods  of 
securing  good  nights.  The  hnman  body  has  a  wonderful  jieriodicity  in  all  its 
^wntaneoua  actions,  and  by  studying  these  much  of  the  machinery  of  liealth  may  be 
made  to  work  smoothly.  Witness  our  habit  of  waking  at  a  certain  hour  to  which 
Te  have  been  aocustomts). 

We  mn  often  consulted  as  to  tlie  boet  posture  m  sleep.  It  is  perhaps  a  nuittor 
indifference  which  side  we  soiect  to  lie  on,  but  all  are  agreed  that  sleeping  on  the 
beck  is  IkuI  '■•  Sleep  not  on  your  back^  or  in  the  posture  of  a  dead  man,"  says 
Confucius  nud  Hipi>ocrates  also. 

Iti  cert^iin  diseases  the  posture  tn  bed  is  charactcristio  of  the  affection.  The 
consumptive  patimit  lie-s  only  on  the  healthy  side.  In  pleuriny  the  decubitus  is  on 
the  affected  side.  In  heart  diseaiio  it  is  commonly  on  Uie  right  side.  In  aiicurisia 
often,  on  the  &ce.  In  asthma  the  sick  man  lies  high,  his  shoulders  supported  by 
piUowB,  while  extreme  breathlessness    is    perfectly  intoleriint  of  the    recumV>ent 

€tuia  In  fevers  tho  prostrate  condition  on  the  back  is  of  evil  import. 
Sleep  after  meals  is  often  discussed.  It  seems  peculiar  to  a  certain  stage  of 
estjon;  some  fall  asleep  at  table,  and  tlio  exprtission  '*foi-ty  winks"  signifies 
what  moat  have  observed — tliut  evt-n  the  shortest  period  of  oblivion  relieves. 
Uoiuer  mentions  it  of  Nestor  as  a  sign  of  his  great  agf,  and  it  is  certainly 
^^BDmonly  associated  with  advancing  aga  tialon  allows  thu  practice,  and  with  him 
^■p  ore  inclined  to  permit  it.  It  certainly  relieves  a  distresaing  feeling  of  malaise, 
and  if  it  were  good  muimers  might  be  safely  alIowe<l.  Tea  is  the  best  restorative  on 
kwakening,  and  the  triinsition  to  perfect  mental  activity  is  very  remarkable. 
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It  will  be  Been  from  the  above  analysis  of  sleep  how  very  necessazyit  ia  to  mill 
especially  to  those  engaged  in  brain-work.  The  labourer  has  no  need  of  incentivea 
to  rest;  bodily  fatigue  has  insured  it  for  him.  Were  this  remedy  for  deeplesoiea 
within  our  reach  at  all  times,  we  should  need  no  other,  and  both  the  time  and 
quantity  of  sleep  may  safely  be  left  to  him  who  has  taxed  his  muscular  powers.  In 
our  higher  civilisation  and  with  our  artificial  life  it  is  different. 

Tlie  quantity  of  sleep  requisite  varies  with  age  and  occupation  and  habit  The 
infant  spends  four-fifths  of  its  time  asleep.  The  old  man  "rises  up  at  the  vou-erf 
the  bird."  Young  gi-owiiig  lads  and  lasses  require  a  full  allowance  of  rest,  and  are 
very  intolerant  of  time  stolen  from  sleep  for  study,  or  even  for  pleasure.  They 
should  have  at  least  eight  hours. 

It  is  often  asked  what  young  people  who  have  sat  up  at  night  and  on  into  the 
day  at  a  ball  should  da  Kigid  fathers  and  mothers  expect  them  to  appear  at  the 
breakfast  table  at  nine  o'clock.  But  this  is  a  grievous  mistake.  They  shooki  be 
allowed  to  sleep  it  out.  We  are  far  from  advocating  these  late  dances,  but  it  ii  not 
wise  to  "  bum  the  candle  at  both  ends."  Sleep  is  a  necessity  for  the  animal  bodj, 
and  if  unusual  exercise  and  unwonted  demands  on  the  hours  usually  devoted  to 
sleep  be  made,  the  balance  must  be  made  up  by  extra  rest,  or  the  machine  will  safe 
Tlius  our  girls  will  come  down  to  a  late  lunch  the  next  day  rosy  instead  of 
appearing  pale  at  an  eai-ly  breakfast. 

It  is  also  observable  that  one  person  requires  more  sleep  than  another.  So  that 
one  rule  cannot  apply  to  alL  Excess  of  sleep  often  depends  on  habits  of  lelf- 
indulgcnce.  It  is  often  observed  in  old  age,  when  perhaps  it  can  scarcely  be  caDed 
excess.  But  it  does  not  belong  to  the  active  old  age  we  have  been  speaking  <i, 
which,  as  a  rule,  rises  early  and  sleeps  fairly  well  for  about  six  hours. 

We  have  sufficiently  indicated  the  nature,  causes,  and  preventers  of  sleep  to 
enable  every  one  to  judge  of  its  importance  for  himself.  ITie  surroundings  irfuiA 
best  encourage  it  are  the  dwellings  we  live  in ;  the  quiet  of  the  country  rithir 
than  the  roar  of  London.  Our  room  of  rejxjse  shoidd  be  moderately  spacioui,  it» 
walla  of  subdued  tint,  with  no  violent  colours  of  drapery  or  carpet ;  the  U^ 
should  be  southern,  and  sunny  in  the  day ;  the  curtains  dark  enough  to  exdode 
the  early  suu.  High-class  engravings  are  better  than  the  oft«n  foibidding 
portraits  of  past  generations,  whose  faces  may  supply  a  study  of  character  »* 
somnolent  in  its  effects.  Airy  landscapes,  or  the  exquisite  etchings  of  the  day,* 
scenes  which  we  have  visited  with  pleasure  abroad,  or  some  good  copy  of  a  pictaff 
by  Raphael  or  Correggio,  may  find  a  place.  A  few  chosen  books  should  be  ^ 
vided,  for  many  must  read  before  they  go  to  rest.  The  bed  should  be  small  and  W* 
curtained,  the  matti-ass  a  spring,  the  covering  light.  The  swan's  down  "  dnTel 
should  bfi  at  hand  for  a  cold  night.  Gas  should  never  be  permitted — only  ••*' 
lights  sufficient  for  the  puiposes  of  the  occupant.  Tlie  fire-place  should  never  b* 
closed,  the  fire  always  laid  ready  to  be  lighted,  and  in  winter  it  should  always  be  ft 
only  not  large.  There  is  no  ventilation  equal  to  that  provided  by  an  open  6* 
Tlie  dressing-room  should  adjoin  the  bedroom,  and  in  it  a  reclining  bath  should  1* 
always  available  with  hot  and  cold  water. 

£ach  man  for  himself  must  lay  to  heart   the  mental   causes  which  fiv^ 
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alsep.  The  making  haste  to  get  rich  lies  at  the  root  of  most  oi  then.  Whilf 
wtf  aro  etUl  yoxing  we  fancy  we  caii  do  anytlihiji — work  all  iluy,  give  up  our  nijjliU 
to  laboar,  and  go  next  day  into  life  with  unimpnii-ed  powers,  and  as  "all  rne-n  think 
all  men  mortiii  hut  themaelveH,"  the  thing  ia  done  daily  in  spite  of  advice.  After 
a  day  pos^d  in  the  worries  of  the  courts,  the  counting-house,  or  the  anxieties 
of  profeHUOnal  life,  sleep  alone  caa  I'ostore  the  wasted  i«wers.  A  holiday  once 
A  yeftr,  with  letters  and  telegrams  following  hr,  will  not  counteract  the  evil  etiocts 
of  repeated  loss  of  rest.  One  of  our  ahlest  and  longest-lived  judges  dBscriheU  to  uk 
the  wise  provisions  for  sleep  which  he  made  at  the  husiest  period  of  his  life, 
when  he  was  Attorney  Gemrral  ami  had  a  scat  in  the  House  of  Commons.  He 
always  secured  six  liouru,  tiikeu  when  he  could  pvt  thciu,  sometimes  from  10  p.u. 
to  2  A.M.,  and  again  from  7  a.m.  t«»  9  A.M.,  or  when  engaged  in  the  House  ut  night 
he  took  the  evening  for  repose.  One  of  our  most  oecupied  accoucheurs  also  slept 
when  he  could  seize  the  opportunity,  frequently  in  the  day,  as  he  did  not  Icnow 
what  the  night  might  demand  of  him.  Work  habitually  doue  at  houm  whioli 
should  be  devoted  to  sleep  without  such  compensation  t\s  tliis  is  generally  badly 
done^  and  this  argument  would  prevail  with  many  if  they  were  thoughtful.  In 
connection  with  tlus,  it  is  noticeable  that  it  is  not  only  a  gradual  wear  and  tear 
of  the  machine  which  we  aro  to  dread,  but  it  is  well  known  to  physicians  that 
persons  who  habitually  breiik  the  laws  of  sleep  make  very  bad  recoveries  from 
acute  attacks,  such  as  pneumonia.  Their  organs,  in  fact,  are  not  in  a  condition 
to  resist  disease  when  nen'o  jjower  is  not  recruited  by  repose. 

We  have  not  spoken  of  tlie  treatment  of  sleeplessness  whi<7h  Iwlongs  especially 
to  the  province  of  the  physician.  We  sdvise  that  no  one  should  treat  himself  by 
drtigs  for  this  condition.  Let  him  ti-y  first,  if  lio  will,  al]  the  means  which  wu  have 
indicated  ;  let  him  study  the  causes  which  prevent  sleep,  and  reduce  his  hours 
of  brain-work  while  increasing  bodily  exercise.  Lpt  him  try  i-egulated  meaJB,  great 
moderation  in  stimulants  and  in  smoking;  let  him  use  the  cold  batli  and  exercise  at 
uight ;  and  if  these  fail,  Iiave  recourse  to  his  *'  doctor."  Tliere  are  drugs  whidi 
<]uiot  nervous  irritability  without  narcotising,  and  in  certain  coses  they  may  be  used 
with  n<lvanta{;e.  Itut  to  lie  ca;^  into  a  deep  i^teep  bv  opium  or  chloral,  or  analogous 
drags,  should  be  left  to  the  judgment  and  majiagemcnt  of  skilled  hands.  These 
■re  most  unsafe  iigcnts,  and  have  killed  maey  who  were  ignorant  of  their  cumulative 
powcrft  In  using  narcotics  to  procure  slL-ep,  it  is  to  be  nmiombered  that  tlie 
sufferer  seeks  only  to  have  one  ed'ect  of  the  drug,  whf^reas  »ll  of  the  class  have 
several  consi-cutive  actions  on  the  system,  which  are  generally  hurtful  to  tlie  merely 
llgepless.  However,  tlieir  use  may  be  safely  left  to  the  medical  attendant. 
^bA  word  about  the  "  slothfulness  tliat  casteth  into  a  d».'Cp  sleep."  This  is  not 
^Bbiological  sleep,  but  the  suspension,  like  it,  of  the  will  and  certain  of  the  senses. 
^^  the  wise  man  adds,  "  love  not  sleep  lest  thou  come  to  poverty."  Thf  will  to 
work  and  enjoy,  and  the  desire  to  eiflrcis.?  the  highest  faculties  of  the  soul,  are 
cmahed  down  and  eventoally  lost  by  idleness,  and  tlie  senses  become  dulled 
U>  the  higher  enjoymeuta,  and  sink  to  the  lower  level  of  the  animal  Fortunately 
such   instances  are  rare  in  the  pivsent  day,  although  the  accumulated  wealth  of 

great  country  oflers  many  temptations. 
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TuK  Health  op  the  Cojimusitv. 

Our  limiiii  forHil  mora  t)ia,n  an  oatlinc  notice  of  soms  of  the  noc*  in^nvtnt 
impruveDitiRU  whicli  have  len^chraod  hiinutn  life  iind  (liminiRhed  moitab^,  ml 
in  proportion  lessened  the  tdckncH.-!  aitd  sufiVTiug  of  tmlividuolji. 

For  wbilo  it  Lh  truo  that  heat  mid  i-old,  moisture  and  drought,  AtaoqtlMii 
pri'suutti',  ai)d  the  direcrtiun  and  force  of  witiils,  and  all  ihivt  ia  cuIIikI  cliiiiat«^  ^^^1 
inllticnco  Uio  hmlth  of  a  people,  and  even  impresg  a  character  na  iJior  diMUi, 
it  iit  doabtful  whothcr  other  agunts,  which  aro  ih*)  dirmrt  resnlt  of  crowding,  ud 
thti  introduction  of  pernicious  matters  into  water  and  air,  ha%'o  not  a  fjreatar  e&A 
Ilippocrat4?a  and  Sydenliam  predicted  from  the  nnuire  of  ono  seoaon  tlm  iliwMarf 
the  next,  but  we  have  alwiiv's  aJlmenCa  anion^  ur  of  whnt  arn  caJlod  cli«  xrnotiB 
cfaaraotei* — fcvem,  Kciu'bitina,  (uimll-pux,  autl  ibu  liko — which  art'  prndicahb  u  tlv 
resnlt  of  local  inGanitary  oonditions.  Tt  ia  fortnnate  for  u&  that  th«se  lait,  vkkb 
are  of  mudi  greater  ini{iortauc<>,  arc  more  entirely  within  our  reach  than  the  ftifwr, 

Haa  the  health  of  the  Kn^jllBh  community  iiiipnjvc<I,T  is  a  jirimar}-  i|arstion.  W» 
shall  not  bunion  the  brief  pagrsof  an  article  inteiid(>d  for  popular  roodtrs  byftfvna. 
but  call  atteutiou  co  results.  First,  wo  ar<>  five  fi'orn  the  frightful  rpidtfOMi  (if 
plague,  awenting  sickness,  and  others  under  diderent  names  by  which  our  BJxaMn 
I  wore  infested  and  cities  dcjtopu1at<^.  TLf^o,  although  attributed  to  imported  ciim. 
'  were  all  fruit  of  the  Bame  seed  wliich  found  in  our  insanitary'  habits  a  toil  fitfar 
thoir  growth.  When  Loodou  was  nndrained,  and  CfiMpooU  \a.y  andtu*  (ha  hoiflk 
when  the  water  was  fouk^d  and  irregular  in  supply — Burface  water,  in  fact — oovvn^ 
Uiat  plague  and  disorders  depcnduig  on  fr'ruionl  potaonn  introduced  frmn  wiUmm!. 
wore  widely  prevalent — prevalent,  in  fact,  till  they  had  slain  all  the  suacepttlk 
Aa  regards  this  class  of  disease  mortality  has,  no  doubt,  greatly  diminifthf<L  Thi* 
BtiU  reuiain  among  us  typhoid  and  typhus,  erysipehu  and  diplithcria  and  uun* 
pox,  and  outbreaks  of  the**  or  of  Bcarlalum  prove  terribly  fatal  But  the  mortihtT 
from  them  haa  considej^ly  lessened,  and  measarcs  are  now  at  once  adopteii  a 
['neighbourhoods  where  they  am  prevalant  to  prevent  tlieir  iiprefuL  Until,  Ikowm. 
there  be  compulsory  registration  of  all  coses  of  ialacdmin  disease  fsecurring  in  uf 
ptuce,  whether  among  the  ridi  or  the  poorer  cIoshcs,  and  nntil  tho  law  antlufV* 
and  enforces  Uieir  isolation,  and  proper  diaiufceting  measures  to  bo  odoptalr"* 
cannot  hope  for  their  ojctintrtlon.  It  ir  most  true  that  the  worst  cvntm  <rf  mM- 
gion  are  found  among  the  lower  classes,  who  aro  crowded  tf^tlier  in  clom  vaamk. 
and  the  subjects  of  ev-ory  insanitary  influence  ;  hut  the  Belf-praHrrmtiDU  of  th*  nf^ 
depends  on  these  ttnfaealthy  conditions  of  the  poor  being  unendttd  in  the  At* 
instance.  Some  of  our  noblest  liouses  in  London  am  siirrounde4  by  poor 
dwellings,  over-crowded  and  badly  drained,  ami  we  cannot  wondiM-  tf  itpiAMOP 
'  Bpraad  from  the  hovels  ot  tho  bock  to  tho  palaces  in  our  squares  and  Inadini^  MnM- 
The  investigation  of  some  of  our  wull-kjiown  jthy«iciaiia,  which  led  to  tiis  dats*** 
of  milk  impurities  ■&  a  direct  cause  of  introdueiuj;  typhoid  from  infeeied  bwlltiw 
in  tjK)  country  and  London,  have  been  attended  by  the  lieat  rMalt%  and  iadiviW 
oases  occurring  urc  now  daily  tzaoed  bade  to  their  origin  in  such  eauMs. 

Tho  treatment  of  the  wwage  of  town^  which  ia  intimately  oonneoisd  wilb  l^ 
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puritj  of  our  rivers  and  water  sapply,  is  another  improTement.  The  main  drainage  ' 
of  London  effected  in  our  time  is  a  gigantic  work,  which  has  doubtless  diminished 
disease  of  that  elasB  which  is  promoted  by  stagnant  water,  or  which  depends  on  local 
emanations  from  sewage.  Our  water  is  also  impruvcd  iu  quality,  especially  that 
which  is  drawn  from  the  Thames,  although  much  remains  to  be  done  while  towns 
and  villages  higher  up  the  stream  are  permitted  to  drain  into  it 

We  are  not  yet  fully  informed  as  to  the  beat  modo  of  dealing  with  sewage 
matters,  but  their  use  in  a^culturc  is  undoubted,  and  if  judiciously  applied  to  land 
at  a  distance  from  dwellings  can  have  but  a  small  prejudicial  influenco  on  the 
health  of  a  neighbourhood. 

The  ventilation  of  drains  and  soil  pipes,  which  is  now  insisted  on  in  all  houses, 
is  of  vital  importance  to  our  health,  and  this  has  been  dwelt  on  elsewhere  in  this 
work,  while  it  has  received  the  marked  attention  of  some  of  our  best  woi^ers  in 
sanitary  scienca  In  our  opinion  the  country  farmer,  anfl  the  agricultural  labouring 
classes,  have  now  more  to  dread  from  impurities  escaping  into  their  dwellings  than 
have  the  inhabitants  of  towns. 

Great  improvements  in  the  dwellings  of  the  poorer  classes  in  London  have 
occurred  witiiin  very  recent  times.  New  streets  are  being  run  through  some  of  our 
worst  localities,  and  great  blocks  of  houses  containing  rooms  for  many  hundreds  are 
bnilt  np,  which  offer  at  a  moderate  rent  well-rentilated  and  roomy  accommodation. 
As  yet  these  are  insufficient  in  number  to  receive  those  who  have  been  displaced  by 
street  improvements,  but  they  are  being  daily  increased,  and  are  a  step  in  the  right 
direction. 

The  tendency  df  tiic  labouring  class  to  move  out  of  central  London  into  suburban 
parts  is  remarkable,  and  tends  more  to  their  health  and  well-being.  Yet,  even  in 
spite  of  workmen's  trains  at  a  low  rate,  it  is  hard  for  a  man  to  ha^-e  to  travel  miles 
in  the  early  morning  before  he  can  get  to  his  employment  Yet,  his  own  health 
and  that  of  his  children  are  vastly  improved  by  the  change.  He  finds  in  these  new 
baildingB  drainf^^  Eur,  and  water  better  than  he  ever  had  l>cfore. 

The  protection  to  health  and  life  which  Government  can  affortl  to  communities 
is  of  course  limited,  but  much  has  been  done  by  the  aid  of  modem  science. 

There  is  first,  of  course,  the  police  protection  from  violence,  wliich  is  much  more 
effective  than  in  former  days,  and  probably  better  than  in  any  other  country — 
certainly  superior  to  most. 

Enforced  vaccination  has,  on  the  whole,  been  an  enormous  success,  the  propor 
tion  of  deaths  from  sniall-pox  among  those  so  protected  being  represented  by  a 
fraction.  The  supposed  introduction  of  other  diseases  by  vaccination  has  not  been 
supported  by  investigation,  and  a  scientific  committee  appointed  by  one  of  our  first 
medical  societies  to  report  on  the  subject  found  only  the  rarest  instances  of  com- 
mnnicated  disease, 

Hie  provisions  for  preventing  the  sale  of  impure  or  adulterated  food  are  of  the 
greatest  gain  to  rich  and  poor.  The  poor  man  gets  more  for  his  money,  and  is  tolerably 
■ecaie  against  sobstitntion  of  inferior  or  deleterious  articles.  The  supervision  of 
meat,  bread,  and  fish,  and  the  guarding  of  milk  from  adulteration,  the  cattle  disease 
laws,  azid  the  general  care  <rf  animals  by  preventing  overdriving  and  cruelty  of 
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treatment,  are  regulations  dictated  by  a  ynao  forethought  for  the  health  of  tiw 
people. 

There  are  other  diseases  than  small-pox  against  which  legislation  has  been 
directed  most  wisely,  as  we  think.  Their  discussion  has  given  rise  to  yansm 
opinions,  some  of  which  are  founded  on  a  misapprehension  of  the  legitimte 
functions  of  all  governments  and  an  undue  estimate  of  their  powers. 

Laws  are  formed  for  the  protection  of  the  community  from  injury  of  all  kinds, 
bat  it  is  no  part  of  the  function  of  governments  to  make  people  moral  by  com- 
pulsion. Tliey  seek  tluit  end  by  education,  and  by  improving  the  social  conditioo 
of  the  people ;  but  no  law  can  make  or  maintain  morality  in  a  people. 

The  care  of  infants  and  the  prevention  of  infanticide  by  laws  enforcii^  tbe 
registration  of  persons  having  charge  of  young  children,  and  their  freqaoit 
supervision,  is  an  improvement,  even  if  more  be  wanting. 

The  compulsory  system  of  State  education  is  yet  on  its  trial.  It  must  remin 
for  another  generation  to  see  whether  the  results  so  ardently  hoped  for  will  be 
produced.  Yet  there  can  be  little  doubt  that  the  status  of  whole  classes  will  be 
elevated,  that  the  power  of  education  to  afford  greater  means  for  advancing  in  life 
and  for  the  progress  of  lower  grades  of  society  into  the  higher,  will  be  aide 
manifest.  If  it  is  not  evident  that  the  people  will  be  made  more  moral  by  tetching, 
or  their  physical  health  raised  to  u  higher  standard,  it  is  at  least  a  fact  known  to  hi 
that,  in  the  present  condition  of  things,  disease,  misery  and  crime  are  found  moit 
prevalent  among  the  ignorant,  and  it  may  be  accepted  as  a  truth  that  to  raise  tk 
educational  standard  of  a  people  is  to  improve  their  social  state.  Thus  far  we  nj 
go  without  arguing  from  imperfect  data  or  tlrawing  on  the  imagination  to  prove  Oni 
what  we  desire  is  true. 

The  noblest  aspirations  of  philanthropists  are  to  make  men  pure  and  edaa^ 
and  healthy  in  mind  and  body,  and  we  cannot  believe  that  mental  cultivation  viO 
not  go  a  long  way  towards  effecting  this  when  whole  classes  shall  have  been 
permeated  by  the  knowledge  of  God's  laws  and  purpose,  and  of  man's  own  histoi;: 
of  tlie  struggles  and  social  progress  of  nations,  of  tJiat  in  which  their  real  well-ban; 
consists,  and  of  what  are  the  true  causes  of  poverty  and  man's  &ilur&  "Ae 
study  of  natural  science,  of  physical  geography,  of  the  causes  of  fertility  (^  m»1  <^ 
the  events  which  regulate  population,  and  a  knowledge  of  the  vast  resouioH  ti 
other  countries,  of  their  adaptation  for  new  fields  of  labour,  and  as  an  outlet  f<r  tf 
ever:enlargiug  population  at  home,  while  it  raises  the  character  of  a  naticn,  viU 
surely  bring  them  more  health  and  increase  their  longevity  by  securing  their  wiB- 
being. 

"  Fools  perish  for  want  of  knowledge,"  and  it  is  not  Utopian  to  expect  llat  » 
more  extended  appreciation  of  the  natural  laws  which  relate  to  health  and  ^mk 
will  increase  the  material  well-being  of  the  community.  At  present  there  exists  U» 
most  deplorable  ignorance  of  these  conditions,  and  errors  prejudicial  to  health  m 
prevalent  among  all  classes.  The  knowledge  of  how  and  why  men  die,  of  thesttBR 
and  causes  of  various  diseases,  and  of  the  certain  preventability  of  many,  nvt 
precede  their  eradication  from  among  us.  We  do  not  doubt  that  the  time  viU 
arrive,  although  it  may  be  distant,  when^  such  things  being  wall  nndantood,  ai 
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lorenuneDti  aad  people  bdng  united  in  effort  and  will,  old  age  will  remain  the  only 
"natoral  distemper  '— ■■  Gakn  called  iL 

llie  halxU  of  tluift  vhieh  haTe  ao  large  a  rdation  to  the  health  and  faap[dne« 
d  a  people  have  inoeaied  among  mm.  Government  has  afforded  &cilities  by  the 
savings'  bank  at  oar  postoffioeif  which  showi  a  large  annual  increase,  and  by 
moouiaging  life  amanoc^  vhich  has  been  lev  of  a  saooesa.  In  private  life  offices 
there  is  no  doabt  a  eoundeimUe  increase  in  the  nnmber  of  small  insarers,  and 
iie  fwalities  oAred  by  many  eompaaies  all  over  the  oountry  invite  and  cultivate 
Aving  habits.  In  France  it  is  well  known  that  Government  Stock  is  held  in  small 
unoonta  by  a  voy  large  ntuiber  (tf  peasant  landowners,  bat  it  is  onl  v  of  late  years 
iiat  t^ipfutanities  have  been  <^iened  by  the  Government  in  this  ooantry  to  the  poorer 
:bua  to  aooepi  their  secoii^  for  loans.  That  poverty  and  nnheahhiness  go 
together  is  a  daily  obaervmtioa,  and  it  is  only  &ir  to  eDomerate  thrift  among  the 
vomoters  ttf  health.  In  like  manner,  the  increased  protecticm  afforded  to  the 
Ttapatf  of  married  women  ia  a  helper  to  the  well-being  of  the  community. 
ffThatever  makes  life  and  lafaoor  pins  more  secure  becomes  an  agent  in  sanitary 
mprovemenL  Hie  mode  of  """»g'**g  the  great  civil  and  military  establishments 
)f  the  Goreznment  has  much  im|woved  in  oar  timea.  The  lodging  and  dreas  of 
loUiera  ia  vastly  better  than  it  was ;  there  is  mwe  qoace  and  air  in  their  sleeping 
fMTtanents,  and  their  dress  is  modi  better  adapted  for  the  exigencies  tjt  the  work 
iiay  have  to  da 

In  war  the  care  <^  our  atddiers  is  no  longer  what  it  wa&  His  food  is  provided 
ind  carried  ou  to  the  frout,  and  no  opetmti<m  of  importance  can  be  proceeded  with 
in  snppliea  have  been  arranged  for.  So  also  his  transport  is  now  in  roomy  vessels, 
vell'Tentilated  and  provisioned.  The  hospital  and  ambulance  system  is  now  a 
leoeesary  and  costly  part  of  every  military  expedition.  And  considering  that  sick- 
xas  kills  mOTe  than  the  enemy  in  time  of  war,  the  economy  as  well  as  humanity  of 
his  {ffoviaion  is  evident.  For  our  troc^  in  India  there  is  shorter  and  easier  access 
»  Enrc^ie,  and  man  frequent  change,  and  the  practice  of  moving  our  forces 
noeessively  into  the  most  %-aried  climates  afforded  by  our  extensive  colonies  has 
mmoted  their  health  and  vigoor. 

if  "  peace,"  as  Sehl^el  says,  "  is  nothing  but  war  kept  under  by  human 
iexterity,"  and  if  an  efficient  and  ever-ready  force  be  one  of  its  Ipest  means,  every- 
'Jung  whidi  promotes  the  health  and  comforts  of  our  army  and  na%-y  must  be  of 
nut  imp<Hiance.  And  when  war  necessarily  comes,  the  greater  humanity  of 
nodem  tamea  mitigates  the  suffering  of  the  combatants,  while  the  recognised  habit 
if  reqtecting  the  rights  of  jnirate  persons  in  invaded  countries  reduces  the  necessary 
mseiy  of  such  a  struggle. 

This  is  a  large  subject  to  deal  with  in  a  short  review  of  those  surroundings  of 
mr  Uvea  which  act  directly  on  our  health  and  happinesa  It  has  also  been  so  largely 
lisetused  that  Uie  facts  and  opinions  necessary  to  its  elucidation  are  within  every- 
xidy's  reach. 

If  intemperance  coald  be  abolished  the  health  of  the  people  would  instantly  rise 
o  a  &r  hii^ier  staudanl,  while  crime  would  be  proportionally  lessened.  Money 
voold  be  saved,  and  rwdy  for  a  thousand  purpoaes,  promoting  the  well-being  of 
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every  one  ;  homes  would  be  happier  by  the  remoTal  of  a  fruitful  source  of  ^aaaxA, 
education  would  advance,  our  hospitals  would  be  comparatively  empty,  end  nui 
might  have  a  chance  of  rising  to  his  right  place  in  creation,  and  have  hit  life 
indefinitely  prolonged.  It  is  not  only  the  drinker  who  is  ruined^  bat  his  ikmilf. 
His  children  are  bom  with  the  seeds  of  inherited  disease  and  feeblenen  of  wgUBi 
and  with  scanty  provision  and  constitutional  weakness  hiave  to  fi^t  ^elir  way  in  Ufa- 
Nothing  is  more  hereditary  than  a  tendency  to  drinking.  It  goes  down  &om  futbtf 
to  son,  and  nothing  is  more  common  than  to  see  whole  ftmiUes  insucceasioiitaoeunb 
to  the  fatal  influence. 

Drink  not  only  muddles  the  brain  of  a  man,  but  his  bodily  organa  undoft 
degenerations  which  shorten  his  life,  having  given  rise  to' intractable  diseuBscf 
kidneys,  liver,  and  heart  This  is  the  fate  of  the  habitoal  dituu-drinker  Mlw 
than  of  the  occasional  drunkard. 

Among  the  upper  classes  there  certainly  is  a  mucli  greater  modentki 
observed  than  there  was  fifty  years  aga  But  there  is  a  lai^ge  consamptiis 
of  stimulants,  especially  by  younger  men  throughoat  the  day,  &n  the  fon 
of  drams,  and  it  is  right  to  state  that'  this,  in  the  opinion  of  medical  mci, 
is  the  most  pernicious  form  of  drinking.  It  is  done  at  our  railway'  stalK 
and  in  many  respectable-looking  houses  scattered  throughout  "the  city — wine-b^ 
bodegas,  and  the  like — wliere  the  smallest  quantity  of  every  wine  or  spirit  MB 
be  had.  These  are  not  *'  public-houses  "  which  are  frequented  by  a  lower  grad^  but 
they  catch  numbers  of  young  clerks  sent  out  on  messages. 

The  &oUities  given  by  the  licences  held  by  gixwers  to  soli  single  bottia  of 
spirits  have  greatly  increased  drinking  habits  among  the  more  respectable  dtti  if 
women.  They  place  the  means  within  their  reach  which  formerly  wnie  not  v 
easy. 

Against  all  this  the  medical  profession  daily  protesta     There' is  perfe6(;  'tsv 
nimity  on  the  question  of  temperance,  and  there  is  almost  tinanimitj  in  Ae  bdi^ ' 
that  the  moderate  use  of  stimulants  doee  no  harm  as  a  rule,  and  may  be  beDe6ad  ' 
in  many  cases  of  brain  wear  and  tear,  and  in  advancing  age.  -     •    -     .  . 

But  there  is  no  doubt  whatever  that  the  young  and  healthy  are  better  witlMMt 
stimulants  of  any  kind.  Thd  best  work  of  mind  and  body  is  done  witlnnt 
stimulants,  and  it  is  the  duty  of  every  head  of  a  family  to  bring  up  his  "job^ 
children  without  their  nse.  To  ask  the  nngrown  generation  to  make  ^ws  ii,  ^  ' 
our  opinion,  unfair,  and  likely  to  defeat  its  own  purpose,  but  to  train  them  to  kno*' 
that  stimulants  are  not  needful  to  life  (as  food  is),  and  that  the  habit  of  using  thd* 
may  lead  to  an  abuse  which  might  produce  the  most  serious  injury  to  healtli  vA 
intellect,  is  a  plain  duty.  Man  can  do  without  stimulants,  and  children  sbboldiidt 
have  an  artificial  want  inflicted  on  them. 

To  combat  the  intemperance  of  the  day,  especially  among  the  lower  daBSS. 
those  means  are  most  to  be  recommended  which  substitute  wholesome  amiaeounti 
and  recreation  for  the  public-house. 

Education,  and  the  moral  teaching  of  what  is  right,  are  lai^ly  assisted  bv  pro- 
viding for  the  working  classes  a  place  of  resort  in  the  evening  where  they  may  read, 
smoke,  and  have'  refreshmenb^  musio  and  books,  in  large  and  well-appointed  rooaa 
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Soaal  Itjctareft  of  Uio  Ugbter  kiiid,  bnl  sliort  and  popular,  are  betpa.  Tii« 
dass  of  miixic  has  Intvly  been  introduced  with  great  sncoess.  GimkI  coffee- 
as  well  as  lan^ge  niusic-hull»  buve  pretii  advauUigvS)  after  all,  over  Uio  publuv  • 
and  migbt  bo  made*  fonnidablf  rivuK 
e  do  not  Wlit-ve  in  niormcd  drunkards.  All  oxporieooe  oonbrndiots  tli« 
,  and  iusuranoe  otiicv:*  r»jrct  it  afi  an  impossible  ev«nt.  No  extra  paymcint 
fcduee  onjr  company  to  iniure  a  man's  life  if  hf>  be,  or  liave  been,  iutcmiMmte, 
aa  a^ipolling  fact,  and  it  fihouM  sink  into  the  minrbi  of  the  thoughUoas,  as 
Mg  the  merely  mone)"  estimntn  of  "drink." 

duiffeni,  then,  are  in  i-xci>!(h.  The  moderate  use  of  all  thingR  which  ad^'anc- 
riUiation  Itaa  placed  within  our  rMcb  tends  to  Htrongthen  and  proloof;  lifa 
ioher  we  are,  and  tbo  greatr  thn  abundance  of  superfluitivfi  which  liooooio 
obtftinablp,  tlnf  Ktrooger  the  t«^tnptation  which  Ii«e  in  oar  way  to  abuse  thetn. 
Bacon  has  latd,  "  the  virtue  of  pnvprty  i«  teniiM-mtioe — the  Wrtuo  of  adversity 
tlnde."  Then*  an-  other  virtues  which  povprty  and  the  fstniggln  for  oxtBt<«nc« 
Jto  exorciw.  Tlie  poor  ofl*D  driidc  to  "  drown  sorrow  ;"  but  SolootouV  limit 
I  naa  of  wine  U  not  to  bo  lorffciUf-n  :  "  Clive  wine  to  liiiu  tliat  is  ready  to 
,"  If  a  poor  man  is  in  diatren  and  outt  down  )>y  KieknraH  or  want  of  employ- 
Ihe  temptutiou  to  diiuk  and  forget  for  the  timo  in  strong.  But  it  is  destruo- 
D  yield  to  it,  for  it  weakens  at  the  very  time  when  ntnr  atrangth  should  be 
t  for  a  strog-^'b-  in  anothrr  nnd  prrbaps  more  fortunate  direction.  The  hope- 
Iftnts  in  onr  mod<»m  awaking  to  the  rwmltrt  of  intemperancf*  uu  cammunitten 
to  be  the  tnnvenicnta  in  wlf-goremed  ^lodint  to  rentriot  the  sale  of  drink,  and 
t  beim  done  ill  many  places  eust  and  west,  from  Ru&sia  to  the  Western 
PAmerica.  In  In-laiid,  Walea.  and  parts  of  the  north  of  England,  there 
9t^  effort  in  the  vime  din'rtinn,  Aiirl  it  in  eiiriotis  to  t)ot«  that  the  form 
it  has  taken  ex|trrMAii  a  Wlipf  in  the  miserable  weaknew  of  ohanwter 
t  in  the  drunkard.  "  Lesien  tlie  publio-hoiisea,"  th^  say,  "and  yoo  will 
tii»  deeraOB^  of  iub-mperanoe,"  as  if  the  thuughtless  drinker  could  not  {lase  on 
rfc  Mttoring  Bucb.  "  .Sorely  in  vain  the  nr^  is  spread  in  the  sight  of  any  bird." 
ey  nntT  and  are  maifht.  Ijet  ua  bopr>,  however,  that  this  effort  nuiy  be 
to  decrease  our  great  tutional  disgrace. 
e  advise  ever^*  man  to  try.  at  least  for  a  few  months,  how  he  can  do  without 
Emuhtnt  whatever  He  will  noon  find  whether  alcohol  in  any  fbnu  lie  an 
IsJ  Co  hit  health.  If  on  trial  he  diacovem  that  it  in  an  essential  pai*t  of  bin 
him  rasnrae  it  after  ron^nilting  some  impartial  medical  man  who  is  not 
td  to  either  side  of  tlu<  U>iii{K>rance  question. 

hen  uuuftual  mental  or  IkvIiIv  fatigue  has  becoi  undergone,  or  the  hours  of 
been  unduly  prolonged,  we  counsel  ftiod  and  rest  riktber  than  stimulants,  Wh 
Iso,  fortunately,  a  class  nf  restoratives  in  t«*a  and  eotfee,  which  retard  bodily 
and  repair  nervous  exliauation  to  a  remsrkable  degrecv  Those  who  have 
tnoontains,  or  travorwd  fro«*m  Arctic  rt^ions,  can  t»«tify  to  the 
r.-rs  of  tvti,  and  we  notieu  that  a  great  (.Jrneml  in  preparing  for  our 
iele  diraetod  that  the  soldiers'  tin  bottles  should  be  tilled  with  t^-o. 

is  another  F»torati\-e  whioh,  if  moderately  used,  aoothes  and  ro&toree 
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exhausted  nervous  power,  but  it  is  not  to  be  indulged  in  fasting,  and  can  never  tike 
the  place  of  food,  although  it  takes  off  the  craving  of  appetite,  Ite  use  has  largdy  in- 
creased of  late,  and  a  different  form  of  smoking  has  been  introduced  from  Spain  lud 
America  The  cigarette  smoker  inhales  the  smoke  into  his  lungs,  and  it  therebf 
obtains  much  more  ready  entrance  to  his  blood,  and  ia  quickly  absorbed,  affecting  the 
nervous  system  with  much  greater  rapidity  than  when  simply  taken  into  the  roontL 
Tobacco  is  more  injurious  to  the  young  and  growing,  and  should  not  be  pennitted 
to  boys.  To  men  we  may  safely  allow  it  in  moderation,  and  to  those  engi^ed  in 
prolonged  exertion,  as  soldiers  and  sailors  on  active  service,  it  is  more  thsn  t 
comfort^  and  has  helped  many  to  endure  privations.  But  we  must  not  aUo* 
ourselves  to  be  made  its  "  slaves,"  nor  permit  its  indulgence  till  our  nerrei  m 
shaken  and  our  digestion  impaired  by  it.  The  little  we  have  said  on  the  sabject 
explains  that  we  class  it  among  those  agents  whose  moderate  use  may  be  permitteil, 
but  whose  excess  is  injurious. 

The  taste  for  amusements  of  every  kind  has  greatly  increased  of  late  yW^ 
The  old  say  that  young  men  do  not  work  so  hard  as  they  did  in  their  eariy  diTS 
and  this  is  true.  There  is  more  demand  for  leisure  or  holidays  among  all  claaKt 
Working  hours  are  shorter,  Parliament  has  limited  the  hours  of  labour,  and  <m 
servants  and  employ^  ask  for  more  frequent  holidays.  It  is  also  true  that  k* 
labour  is  done  by  each  individual  servant  than  formerly.  Duties  are  more  HubdinM 
in  our  households  and  in  our  offices,  and  employers  say  with  truth  that  they  get  k» 
for  their  wages  than  they  formerly  did.  This,  no  doubt,  is  one  of  the  manifeit 
results  of  increased  prosperity.  There  is  more  demand  for  labour,  and  it  is  wiR' 
difficult  to  obtain.  Oar  colonies,  India,  and  other  countries,  have  come  i^ 
competition  with  us,  and  every  man  has  to-day  a  wider  6e1d  of  employment  tku 
he  had  fifty  years  aga  The  nation  is  richer,  the  people  hare  more  comforti  vA 
better  houses.  They  are  better  dressed  and  better  educated,  and  many  of  the  tuii^ 
formerly  limited  to  the  richer  and  well-bom  classes  hare  spread  into  the  lower  aD>I 
middle.  The  political  reasons  for  this  change  it  is  not  within  our  province  to  oof 
sider,  but  it  is  evidently  the  outgrowth  of  free  trade  and  largely-increased  fiuiUtit* 
for  travelling,  of  the  intercourse  of  nations,  of  free  communication  of  thoo^  rf 
our  modem  railways,  of  improvements  in  the  postal  and  telegraph  nerviocfl;  <A  ^ 
enormous  increase  of  books  and  readers,  and  of  the  cheapness  of  literature, 

As  people  will  amuse  themselves,  the  means  of  doing  so  have  multiplied,  hi 
London  thirty  years  ago  there  were  a  few  stru^ling  theatres ;  now  there  art  •* 
know  not  how  many,  and  they  arc  almost  always  filled.  Popular  pieon  «* 
repeated  two  or  three  hundred  times,  and  seats  are  hard  to  obtain.  Crystal  Piln* 
and  places  of  outdoor  amusements  are  numerous,  and  music-halls  are  fonnd  i> 
every  quarter.  Good  music  is  sure  to  command  an  audience,  and  we  have  iW 
founded  a  college  for  the  nation's  instruction  in  this  art,  although  till  lately*^ 
English  were  thought  to  be  unmusical  as  comparetl  with  foreign  countries. 

Athletic  sports  have  also  increased ;  the  young  men  at  our  universities 
a  good  lialf  of  their  time  at  it,  and  our  girls  arc  famous  for  lawn  tennis.  IV 
influence  of  all  tins  on  our  habits  and  health  is  undeniable.  A  greater  amoant  of 
muscular  exercise  is  common  among  all  classes,  and  we  believe  that  our  youth  are  dW 
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hy  in  consequeaoe.  Women  especially  are  less  constrained  and  less  sedentary,  ' 
[lealth  is  fovoured  by  the  more  robust  exercises  now  encouraged  by  fashion, 
liey  are  a  set-off  against  the  occasional  extravagances  of  tight  dresses,  which 
ortunatdy  (mly  ephemeral,  and  vary  with  the  foshion  of  the  hoar.  So  long  as 
re  at  the  mercy  of  the  millinery  trade  of  Paris,  variations  in  costume  will  be  of 
tent  introduction.  It  is  a  mere  question  of  money,  for  even  a  graceful  fashion 
inoents  is  speedily  replaced  by  a  different  mode.  The  tendent^  to  recur  to  that 
>  which  is  most  authorised  by  the  -  opinions  of  all  artistic  people  is,  however, 
liable.  The  Greek  model  of  haiivdressing,  as  seen  in  their  beet  sculpture,  will 
ably  be  the  most  permanent,  as  it  is  the  most  elegant 

iV^ith  greater  tendency  to  athletic  exercises  it  is  noticeable  that  an  extended 
lorn  of  manners,  probably  of  American  introduction,  has  crept  in  amongst  us- 
young  seem  to  have  started  on  a  more  independent  line,  and  chaperonage  is  dis- 
ed  with  at  evening  entertainments  in  many  instances.  Brothers  and  sisters 
go  anywhere  tt^ther,  and  "  mammas  "  may  stay  at  home  ! 
rhe  increased  intellectual  independence  of  women,  and  their  higher  educational 
ivation,  is  probably  also  answerable  for  their  greater  latitude  of  manners.  It 
[ily  a  natural  result  of  the  bold  efforts  which  so  many  women  are  making  to 
pete  with  man  in  the  various  professions  and  callings  of  life.  This  is  not  tho^ 
e  to  discuss  this  great  question,  further  than  as  it  bears  directly  on  the  life  an<) 
th  of  society. 

Iliere  can  be  no  doubt  that  in  affording  a  wider  range  of  employment  to 
oea  we  directly  relieve  the  ennui  and  listlessness  of  female  unmarried  life. 
rncians  are  well  awaro  that  to  this  compelled  inertia  many  of  the  disorders  of 
Bex  are  due.  Women  are  gifted  with  a  more  highly  sensitive  nervous  system 
Q  men.  They  are  more  affected  by  the  emotions,  and  moro  susceptible  to  all 
ueoces  from  without  They  have  the  organisation  most  adapted  to  a  high 
veciation  of  art ;  their  delicacy  of  touch,  and  power  of  arrangement,  and  tactile 
Q  make  them  the  best  instrumental  for  innumerable  manufacturing  processes 
Mndeat  on  such  powers.  Hence,  then,  employment  in  our  cotton  factories,  and 
muy  of  the  more  delicate  departments  of  porcelain  work.  They  have  also  quick- 
B  of  flf^>reciation,  and  rapid  intelligence  of  the  moaning  of  others.  Thus  certain 
'•ils  of  business  are  best  committed  to  tlieir  care.  It  is  likely  enough  that  partly  as 
'Wult  of  want  of  hard  intellectual  training,  and  partly  beciuse  they  are  the  repre- 
lUtivBs  of  the  hereditary  idleness  of  their  sex,  they  are  less  fitted  than  men  for 
3  exercise  of  the  higher  qualities  of  originating  and  deciding  powers.  They  are 
U  leas  capable  of  inventing,  and  of  such  abstract  processes  of  thought  as  qualify 
31  bg  being  at  the  head  of  political,  or  social,  or  business  departments.  Possibly, 
'^  they  are  wanting  in  the  equilibrium  of  nerve,  and  the  passionless  exercise  of 
'Rtson,  which  have  rendered  so  many  men  illustrious  as  leaders.  But  declining 
judge  the  sex  by  its  antecedents,  Vtecause  preWous  generation.^  have  carefully 
^nded  them  from  all  occupation  which  would  train  and  cultivate  their  best 
Ultie^  there  is  still  enough  remaining  power  in  female  character  to  justify  our 
■uaitting  to  them  the  gravest  concerns  of  life.  Hitherto,  indeed,  they  have 
tified  the  trust  which  has  been  reposed  in  them  to  such  practical  extent  as  it  has 
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_T!nTwl  in  oui*  (Jovemnient  savings'  bank  ind 

^■■■ni;  loading  insurance  ollices ;  and  have  proved 

^     -■.  .-■■".  and  punctual.     According  to  our  ol«en*atioii, 

,   » .--'.en  lias  fitrengtliencd  and  steadieti  clmractftr,  hss 

7:iiiiing  a  habit  of  attfMition  to  facts  and  a  control  of 

;.       .:  those  nerve  storms    to  which   the   st-x  is  liable. 

*    -.  -Ahioh  too  close  conhneinent  to  o(Kct«  and  cOTintin|f- 

,    >:  as  it  would  do  in  men,  we  considtT  that  a  larger  fidd 

.^  ^~:'^hened  them  constitutionally.     Remunerated  irai 

.   TivUng  of  dependence  on  parents  and   other  inemben  of 

.  .^  .■>  r«^rhaps  overburdened,  and  has  helped  to  an  clnsticitjof 

.;:'  -.'.w  elements  of  liealth. 

-.   ;.•   .-siii'.l  the  "learned  professioiw"  should  bo  thrown  open  lf> 

.^     .  1.  .■       IVTsonally  wc  are  of  opinion  that  women  should  be  ollowpi 

,-,,    ..rrns  with  men,  and  to  become  lawyers  or  physicians  if  tiaj 

.    ^  '^A-Lit  training  and  ac(|uirementa.      That  many  would  so  ent«  if 

-•■*v.  o]ion  we  doubt,  but  we  should  open  the  door. 

;-..v,-s  ol  women — domestic  and  social — are  of  a  higher  grade,  ind 

I      -._  ■  i.-7:\>rmed  ;  but  there  are  thousands  of  eilucated  women  whoiiD 

.1   .:.->  of  wife  or  mother  to  whom  free  occupation  would  be  a  pricelesi 

«  -.-.■"i  it  would  confer  improved  health  and  vigour. 

,       >;■.  »w  whether  these  expectations  are  to  be  realised,  but  meanwliil'* 

>.A ..  a  'vv-^'ive  an  education  qualifying  them  for  a  life  of  self-depenfienft 

».v«.';;'  and  approval  of  society  should  be  extended  to  every  e!certion  wliiA 

....  V  ■  ■...'  n'lidt'f  themselves  nscful  workers. 

^  A^  >»v«r\J»  should  lie  said  alx>ut  "  cramming,"  as  it  is  called.     AVhetbfT tbf 

...»,...**•  systi-m  lias  given  us  better  men  in  ci^'il  life  and  in  the  services,  welraff 

, -.-IS  tv»  divide.      Military  men  seem  to  think  that  "blood" — that  ispood 

,^^:-.     m*nlinei«,  muscular  vigour,  and   "pluck,"  are  more  valuable  than  i<ook 

,  .  ■»  ^-.ijio  tor  a\\  ollicer ;  but  as  it  will  scarcely  be  contended  that  a  man  can  be  too 

-*.',»   ^-uhuivtl  for  till!  higher  brandies  of  our  ci^il  departments,  and  for  Into 

v^vi:»ll\.  wher.i  tilt!  young  "civil  servant"  vei-y  soon  bpt-omca  a  magistrate. or i 

N>.;iut»l   iigt'nt  or    administrator,    and    a   repi-e.sentation  in   himself  of  Euroi«-i 

"x  »«»li'*l.*;i\"''il'l.V'  and  character,  we  cannot  train  such  men  too'highly. 

l^iil  tin'  iiu'dfi  of  acquiring  the  knowledge  which  is  to  qualify  a  candidate  fof 
,.!.  'i  ii  litV  is  aiKitluT  thing.  We  believe  that  the  Itest  judges  are  agreed  that  si"* 
:,-.titui>ir  i."*  tln»  most  permanent  and  available  for  application  hereafter.  KnowW'^ 
\\\iw\\  is  "i-niinmed" — that  is,  got  up  in  a  given  time  so  as  to  permit  of  fair iUi^v-T- 
,.ii;  ui  iin  »'\aiiiiiH'r — is  evanescent  and  short-lived. 

(M'  ll irccts,  liowevor,  of  such   a   syst^-m  on  lieallh,  there  is  no  dfi-ibt.    Th' 

Ituii  is  ovi'i'filrnim'd,  and  ner\-e  power  exhausted  Vty  such  training  as  i?  froqueniH 
iiii'i''r;;i'iii'  liir  cunipetitive  examinations.     We  know  of  refwated  instances  of  voiin: 

1 1  linMkiiig  down  under  it,  and  in  some  cxses  permanent  mischief  has  been  Hnw 

.ti  ..|iiaiil\ing  fi-oni  any  futun;  mental  exertions.      In  otheni    a  year  uf  eafontd 
I  lt<'iii'>iH  lius  bi>on  the  result 
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iie  influence  of  c::amiuui^  bodies  should  lie  brought  to  bear  on  this  abuse.  A 
trd  founded  rather  on  the  quality  than  quantity  of  the  informatiou  demanded 
the  student  should  be  formed.  Ko  young  man,  and,  for  the  matter  of  that,  uo 
u^  could  possibly  acquire  all  the  knowledge  of  any  one  science  or  language ; 
rhat  he  leoms  he  should  learn  well.  Acquirements  which  are  manifestly  the 
;  rather  of  the  memory  than  of  the  understanding  should  sink  to  a  minor  place 
i  examination.  It  Is  true  that  this  demands  much  ability  and  tact  on  the  part 
}  examiner,  but  the  art  of  testing  another's  knowledge  is  in  itself  matter  of 
LDg,  and  in  these  improved  scholastic  days  should  not  be  difficult  of  acquirement 
le  other  side,  a  fair  preliminary  knowledge  gained  at  schools  or  colleges  sliould 
aisted  on,  and  past  work,  if  proved,  should  be  reckoned  as  part  of  the  necessary 
fication. 

Te  believe  that  these  views  are  daily  gaining  ground  with  the  public  And 
I  it  is  tme  that  the  middle  classes  are  rapidly  trea^ng  on  the  heels  of  the  upper 
B  matter  of  education,  the  upper  may  still  hold  the  advantages  dt  ha^*ing  a 
r  leisure  to  devote  to  tlie  educational  period  of  life. 

b  maintain  life  at  its  highest  standard,  and  for  the  longest  period,  has  been  a 
em  of  all  time,  and  it  hiis  even  been  more  earnestly  considered  in  these  days 
test  civilisation. 

V'e  have  enumerated  some  of  the  influences  which  net  on  the  community,  and 
come  to  the  conclusion  that  life  is  better  tended  and  longer  preserved  in 
iffUon  as  we  advance  in  all  the  arts  which  minister  to  our  convenience,  and 
to  our  luxmy.  That  with  this  advance  certain  dangers  have  crept  in  is 
nbted.  Dangers  which  consist  in  excess  are  inherent  in  the  mere  abundance  of 
supply.  That  which  is  readily  obtainable  at  smail  cost  is  certain  to  be  abused 
laay,  if  only  by  the  unwise.  With  the  increased  lights  of  science,  and  countless 
ttiiences  which  minister  to  all  our  wants,  materiial  and  mental,  life  is  certainly 
IT  vith  us  than  it  was  with  onr  ancestors.  But  a  man's  "  life  consisteth  not  in 
kbnndance  of  the  things  he  possesses,"  said  Solomon,  and  he  might  have  added, 
t  is  to  be  gathered  tcom  all  his  writings,  that  his  real,  inner  life  is  largely 
KiiDBd  by  the  use  he  makes  of  them.  This  is  t^o  moral  secret  of  the  world — 
'b  ftbundance,  and  our  use  or  misuse  of  it  Man  multiplies  many  inventions, 
there  is  none  of  them,  not  even  the  latest  destructive  engine  of  war,  without 
Qorai  value.  In  that  instance  it  is  the  proser\'ation  of  peace. 
Bnt  while  we  invent,  and  explore  natural  laws,  we  are  really  prolonging  life, 
th  is  being  pushed  off  by  the  help  of  our  knowledge  of  all  that  is  insanitary 
of  the  causes  of  diseases.  Single  observations,  or  even  multiplied  experiments, 
nem  to  have  no  immediate  bearing  on  onr  health  or  on  our  lives ;  but  who 
I  say  how  soon  the  day  may  come  when  some  piece  of  isolated  knowledge 
1  be  found  to  be  the  missing  link  in  some  chain  of  scientific  infon-nccs  which 
.  estabUsh  laws  of  '\'ast  practical  Waring  on  our  health  and  life  ?  All  know- 
I  is  the  result  of  consecutive  additions,  and  the  most  brilliant  results  or  dis- 
fifiB  have  been  simultHneousIy  aiTived  at  by  diftpront  ol)servers  at  n  distance 
each  other.  Explorers  are  everywhere  ymsliing  on,  and  no  day  jSosses  without 
ions  to  a  knowledge  which  is  surely  but  slowly  developing  the  laws  of  nature^ 
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and  adding  to  the  sum  of  our  life  nnd  well-biiing.  We  pass  from  these  oontidov 
tion-s  which  an-  capalilft  of  great  expaiisiou,  to  some  of  the  iudaenoes  which  iflect 
individual  life  aiid  laii^'ovity. 

Tlie  practical  rule*  of  health,  aud  the  effects  on  it  of  food,  exercise,  <!«■, 
travelling,  imd  such  like,  are  considered  in  other  {>arti>  of  thiK  work.  Let  lu  uk 
now  how  they  may  he  btwt  applied  in  a  general  sense. 

If  we  consult  the  uutJiorities  of  all  time  whose  maxims  have  come  down  tool) 
wc  Khali  find  tJiat  without  exception  thoy  regarded  man  as  a  complex  \«t% 
adapted  fur  Wcissitudos  ratJier  than  sameness  of  habits,  climate,  oceupation.  ud 
diet.  Thus  Hippocrates  says  that  uniformity  of  climate  is  not  desirable.  C>fa« 
also  says  health  \&  best  preserved  by  avoiding  settled  hahita  of  life,  and  deritfinf; 
Bometimes  into  slight  aberrations  from  thu  laws  of  medix.-ine,  by  \'aryiiig  the  pwp* 
tions  of  food  and  cxc-rclae»  "intciTuptiii;;  the  successions  of  rest  and  labour,  uA 
minglni^  hardships  witli  indulgence."  "  He  that  too  long  obserres  panctoiUtitt 
condemns  himself  to  voluntary  imbecility,  and  will  not  long  escape  the  misnin  of 
iliseasc."  Slertw  sa^*:*.,  *'  People  always  taking  care  of  thuir  health  are  like  uiisi 
Itoarding  a  treasure  they  have  never  spirit  unough  to  spend."  Many  will  wwHrnlT 
the  epitaph  on  tho  ItAliiiu  who  took  too  much  care  of  his  health  : — 

"  Stiivo  bcra 
3[a  per 
blar  inegUo 
6to  qui." 

"which  wp  translate,  "I  was  well — would  bo  better — her«  T  am!"  On  theotfcr 
liaitd,  Samuel  Johnson  says,  what  is  not  to  be  forgotten,  that  '*  health  if  ao  llen■^^ 
to  the  duties  as  well  as  pleasures  of  life  that  the  crime  of  sqnandering  tt  ti  vqoil 
to  the  folly  ;  "  while  Addison  remarks  that  "  h«aith  itself  is  but  a  kind  of  tempA 
gutt(.'n  anrl  preacrved  by  a  mixture  of  contraries  ;  "  and  Terence,  *'  A  princtpslr^ 
of  life  is  not  to  I>e  too  muoli  addicted  to  any  one  thing." 

Our  capacity  for  \'ariety  would  thus  seem  to  l>e  not  merely  the  powir  <( 
occasionally  undergoing  the  greatest  changes  of  habits  and  climate  with  itopuniu. 
but  a  function  necessary  to  be  exercised  if  we  would  maintain  average  beahk 
Those  who  have  followed  our  ai'gunient  in  those  pages  will  liave  seen  that  ve  be^ 
by  describing  man  as  a  complex  machine,  ca|)able  of  receiving  imiuiMiiUr 
inHuences  froui  without,  which  act  on  his  mind  and  body  and  fiassions,  nth' 
unitedly  or  separately.  He  is  tlius  exposed  to  many  agents  of  good  and  evil,  M 
he  is  so  constructed  as  to  have  within  him  the  power  to  profit  by  thf>  one  orl* 
reaist  the  other.  Thus  the  mechanism  of  his  mind  is  supple  while  compkft 
reoeplivu  aud  rvpellent,  and  withal  eminently  gifted  with  selective  porwer — knO*^ 
ing,  like  tho  gods,  "  good  and  evil,"  and  able  to  accept  or  reject  what  is  pot  brftf* 
him. 

His  body  is  similarly  constructed  ;  and  its  poweni  of  working  and  of 
to  destructive  agenbt  are  remarkable  We  are  doily  expose<l  to  aoddent, 
contact  of  persoiia  Kick  of  contagious  disorders,  with  our  breath  we  monwiitly  inta^ 
into  our  lungs  and  there  put  in  contact  with  the  blood  itself  the  most  noxvoi 
impurities  of  animal  and  veget«.bie  origin;  at  times  we  have  poisoDA  in  oorioOit 
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are  assimilated  or  thrown  off  by  the  secretions.  The  impermeability  of  the 
.  body  to  agents  introduced  from  without  is  very  remarkable.  We  give 
1  drugs  of  gi-eat  power,  and  they  are  either  cast  off  at  once  or  stored  harm* 
in  various  parts  of  the  body,  and  lie  inert.  Were  a  tenth  part  of  the  doses 
iicinee  given  daily  to  act  as  proposed,  we  should  be  more  disturbed  in  onr 
oism  than  is  commonly  the  case.  We  mention  this  to  illustrate  the  defensive 
y  of  the  system,  which  seems  to  be  always  employed,  not  only  in  TnnUng  new 
bat  in  Growing  off  superfluous  material,  either  in  the  form  of  food  or  noxious 
1,  as  in  the  case  of  atmospheric  impurities  or  poisons  ingested ;  while 
ion  against  its  own  decay,  as  a  machine,  is  being  silently  provided  by  the 
craving,  which  we  all  possess,  for  exercise  of  every  faculty  of  mind  or  body 
can  alone  preserve  ua  from  met  and  d^|;eneration  and  death, 
e  due  exercise  of  all  faculties  is,  then,  the  secret  of  the  preservation  of  these 
L  We  say  purposely  dii«  exercise,  for  excess  means  waste  and  squandering 
ces  required  for  other  purposes.  This  is  the  reason  why  the  advice  we  have 
t  above  is  reiterated  by  ancient  and  modem  writera  It  was  rect^nised  that 
as  various  powers  and  multiplied  susceptibilities,  and  although  many  of  these 
1  knew  nothing  of  the  structure  and  re^rulating  forces  of  the  body,  they  all 
lised  the  principle  that  exercise  is  essential  to  the  conservation  of  any  power. 
e  can  illustrate  the  meaning  of  this  by  experiment.  Exercise  the  legs  or  arms, 
tey  increase ;  but  when  the  hunting  man  gives  up  his  favourite  sport,  his  legs 
le.  Exercise  the  memory,  and  it  becomes  a  facile  instrument  at  command. 
drop^  and  we  soon  come  to  foi^t  the  familiar  book — nay,  the  familiar  friend, 
fe  becomes  really  more  and  more  a  blank.  But  see  how  the  clerk  at  the  desk, 
n  his  advanced  age,  remains  a  perfect  accountant,  while  he  has  forgotten  many 
"ements  which  once  in  his  yonthful  days  were  a  pleasure  and  solace  of  his  life. 
It  while  recommended  the  constant  exercise  of  those  powers  which  we  desire 
iatain  in  working  order,  we  are  wisely  advised  moderation  in  tiieir  use,  and  the 
ring  of  one  by  the  other.  Lord  Bacon  says,  "  Entertain  hopes,  mirth  rather 
ioy,  variety  of  delights  rather  than  surfeit  of  them.''  The  moderate  exercise 
organs  is  to  be  duly  remembered.  Cicero  says,  "  To  live  long  it  is  necessary 
e  slowly."  And  certainly  all  which  tends  to  hurry  and  excitement  in  our 
occupations  increases  the  wear  and  tear  of  the  machine. 

lien  Lord  Bolingbroke  was  asked  how  ho  was  able  to  despatch  the  multitude  of 
I  in  which  he  was  engaged,  he  replied,  '*  his  whole  art  consisted  in  doing  one 
at  once."  Method  and  order  in  the  doing  of  business  and  in  the  arrange, 
of  our  affairs  is  most  desirable.  Such  work  is  best  done,  and  such  men  live 
it,  Desultoriness,\which  is  often  coupled  with  high  intellectual  {wwers,  is  the 
if  time  and  a  waster  of  energy.  It  is  the  bane  of  many  men  of  high  imagino- 
owers,  and  is  the  enemy  of  steady  work.  We  all  know  of  men  gifted  in  art  or 
are  who  waste  invaluable  time  by  6ying  from  one  occupation  or  subject  to 
)r,  and  it  may  well  be  said  that  .,-<'..^7\7' 


"  EnttrprMOS  of  great  pith  and  moment,     t'^y  '_. .  •    \ 

"With  this  regard  their  current*  turn  awry,  j^'    -V  ■--       -  \ 

Anil  IrdA  tlin  i>n«nA  nf  fl/>fiAn  **  ^^  ^^  J 
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Among  the  hamhler  ^fts,  bat  one  which  for  health  and  the  endurance  <{  Hie  it 
inriceless — nay,  without  which  it  is  said  that  longevity  cannot  be  reached — is''dMeT- 
fulness."  Addison  says,  **I  scarce  remember  to  have  met  many  old  men  that  htd  not 
a  certain  indolence  in  their  humour,  if  not  a  more  than  ordinary  gaiety  sod  dteafil- 
ness  of  heart ; "   and  adds,  "  Health  and  dieerfulness  mutually  b^et  each  otlier." 

This  remark  is  amply  borne  out  by  experienca  Aged  men  have  (rf  necetttj 
undergone  many  of  the  severest  trials  of  life — loss  of  relations  and  friends  vhiu 
they  have  outlived,  the  '^change  and  decay"  of  the  world,  possibly  loss  of  forfaot 
In  all  that  we  have  met,  a  certain  equanimity  in  meeting  affliction,  whidi  is  ■> 
callousness,  bat  rather  submission,  has  tempered  their  tone  of  character,  and  tin 
has  spared  them  some  of  the  miseties  of  life.  Such  men  also  are  goiial  in  dtanela, 
merciful  and  tolerant  of  the  errora  of  others,  and  in  the  decline  of  life  seem  to 
retain  more  mem(»7  of  the  sunlight  than  of  the  storms  through  which  they  Ian 
passed. 

Bolingbroke  says,  speaking  of  this  period  when  passion  has  abated,  aodiboflf 
the  abated  sensibilities  of  age,  "  Let  us  make  the  passage  as  smooth  as  m  as; 
passions  are  the  gales  of  life ;  let  tts  not  complain  that  they  do  not  blow  a  ston! ' 

To  those  who  have  used  life  aright,  and  have  been  gifted  with  and  caltivitad  Ae 
power  of  control,  old  age  is  a  placid  time,  and  death  only  a  meeting  with  tbwi^ 
have  "gone  into  another  room."  Life  is  for  nse  and  not  for  squandering, ni » 
Cicero  say^  "  Nature  has  lent  us  life  as  we  do  a  sum  of  money,  only  no  certtin  ^ 
is  fixed  for  payment 
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imUsg  in  it»  BdktioD  to  "nme— Oecwtonat  and  Hitbitual  TnveUfng;— Travelling  in  Ha  Relation 
to  Motive— The  Dontion  of  Travelling :  Time  and  Hpaoe— The  Character  and  Mode  of  Traveling 
—Walking — Ronninit — SwitDming — Bicycling  and  Trit^cUng — Riding  and  Driving — Rowing  and 
Sailing — Skating  and  BaUooning — Railway  Travelling — The  Accomi*aninionta  or  Conconiitauta  of 
^•veiling. 

r  Ae  word  "  travelling  "  is  intended  all  that  ia  involved  in  *'  looomoUou" — t.e.,  in 
oriog,  or  being  moved,  from  one  place  to  another.  There  is  much  movement  in 
ctain  occupations,  both  indoors  -and  out-of-doors;  but  the  effects  of  such  move- 
Mtt  upon  healtb  do  not  came  within  the  scope  of  this  article.  They  are  dealt 
Itbin  the  chapters  upon  the  influence  of  exercise  and  other  conditions.  Travelling 
inlTes  exposure  <to  changes  of  climate,  and  all  that  such  changes  may  neceautate,  but 
WflSects  of  "  temperature/'  "climate,"  and  the  like  are  described  elsewhere,  and  will 
&  only  alluded  to  incidentally  in  this  place — i.e.,  in  no  far  as  they  may  bo  the 
Aoomitants  of  locomotion,  and  not  the  objects  for  which  travelling  was  undertaken. 

Hie  subject  before  me  is  wide  and  complex,  and  the  only  way  in  which  to  pass 
>nngh  it  with  any  success  is  to  arrange  the  matters,  upon  which  there  is  much  to  be 
iid,  in  some  logical  order  or  sequence.  It  is  proposed,  therefore,  to  consider  ( I )  travel- 
**9inits  relcUion  to  time  ;  this  includes,  collaterally,  some  of  the  points  involved 
'  tlie  consideration  of  amount  and  duriUiony  but  has  for  its  main  object  the  distino- 
(>D  ia  its  effects  between  occasional  and  habitual  travelling  \  (2)  the  motives  and 
*Ues  of  locomotion — i.e;,  whether  it  be  voluntary  or  compulsory ;  whether  it  be  for 
iirk  or  for  relaxation ;  for  amusement  or  for  health  :  (3)  the  dtiralion  of  jour- 
91,  whether  they  be  long  or  short,  continuous  or  broken,  so  as  to  interfere,  or  not 
'  interfere,  with  food,  sleep,  and  other  conditions  of  health :  (4)  the  diaructer^ 
I'^nr^  or  kind  of  travelling,  whether  {a)  simply  personal,  such  as  walking, 
^^miiig,    swimming ;  or    ^6)   assisted,    by    various    appliances,    from    a    bicycle 

a  railway  carriage  or  m  balloon :  and  (5)  the  ayneoinUanU  of  travelling,  such  as 
'^Qges  of  temperature,  derangements  of  habit,  of  food-taking  and  sleep,  the  expo- 
^  to  ncose,  fatigue,  and  other  annoyances,  tc^thor  with  their  effects  on  temper 
(d  moral  nature*: 

It  is  obvious  that  in  the  consideration  of  the  effects  of  travelling  under  tliese 
'^  there  most  be  much  inter-digitation  .of  subjects,  but  repetition  will  be 
'Oided  as  much  as  possible. 

I. — Relatiox  to  Time. 
(kca$i(mal  traveilittff,  when   in   moderation,  is  a  matter  of  utter  indifference 
tfafl  majoiity  of  people  who  are  sound  in  mind  and  body.     It  may  give  neither 
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Among  the  humliler  gifts,  but  oii*^ 
pric(Jo8s — nay,  without  which  it  is  H:r 
fulness."   Addison  says,  "  I  scurco  r<- 
a  certain  indolence  in  their  humou 
ness  of  ]ioart ; "   and  adds,  "  Hfi- ' ; 

This  remark  i<i  amply  boi-: 
undergone  many  of  the  sever 
they  have  outlived,  the  "r! 
In  all  that  we  have  mcr. 
atllousness,  but  mtliiT  si  ' 
has  spared  them  iioiiio  "» 
merciful  and  tnk-niu^ 
Fotain  more  iuciik^'  •■ 


".>i  be  baid  to  liave  any  inflnenc* 

.  adopted.      It"  it  be  thir  custom  ot 

:-md,  iiiil,  horsf,  or  boat,  it  maitrrs 

.V  journey  nor  observe  its  aUeiiet. 

.■:juieil  to  ceitain  forms  of  tratr-liinE. 

.::u  that  are  piiiufiil,  distresaiii'',  orevtu 


Bolingbruk' 
the  abat<>d  ii<'<i 
passiouR  UYii  ti. 

Tothu  ■  •■ 
power  ui'  1  .->  ■■ 
have  ■•  _.  ■ 
Cioc'iM    ■■ 
is  t- . 


itniin  of  fatin^ued  nmscles  and  aching  oi 

.  :,?,  not  having  been  on  horsebat-k  for  ysa/t 

^iiry  "  for  six  houra     The  man  who  is  rirely 

.  ^  \T>m  Folkestone  to  Boulogne.     In  these  wsv* 

-    ^uu:  occasional,  becomes  ti\3ubIasome ;  but  it  is 

^.     c  mrirmity,  or  habit,  have  moviid  but  littli'.aifi 

-  .-  ■..'£ii*s,  that  a  journey  becomes  irksome,  a  thiugiobe 

_v  1 '.til  direct  disadvantage. 

-.-  .i^-^a^iy  upset  by  an  unwonted  journey  ;  they  are  some- 
.^wi*.  WTikeful  when  it  is  over,  or  restless  in  their  sle*[i. 
^ .  ..S.-1S  '-a«?y  feel  giddy  and  look  pale,  and  are  disturheJ  fa 
^^  ■»  -.3euoise,hy  the  rapid  passing  of  objects  before  theirewi, 
.  ,fl*,ii':««  13^  hy  otlier  concouiitants  of  travel.   Unhealtliy  and  ots^ 
.    aow  of  nervous  tempemment,  disposed  to  choreoid  more- 
.-,-  AIfi^tion3   of    the    cerebral   or   spinal    centres — find  in  an 
^.M.-   :iie  occasion  of  an  attack  of   St.   Vitus'  dance,  or  (rf  w 

f  -.«-•  :h».>se  who,  l>efore  their  time,  are  "  aged  "  in  their  wavs  and 
v\3«s4Ct»*l  journey  is  a  buglwur  in  prospect,  a  wewisome  nniance 
^^  .n"  uMioh  sulffltHjuent  discomfort,  and  often  disturbance  of  health. 
:b.-i*"*  =hat  tho  man  or  woman  growing  old,  and  knowing  tliai  it  i* 
^,    r.^i  ^'ch-fr  friends  or  doctors  will  sometimes  allow,  is  hustled,  mncb 
•  Tfc-.i.  ■--•  *.'m':'  distant  place,  for  "  change  "  of  scene  or  air,  or  wliai  w**  • 
^_  ■•..■,1  ■-is^'  journey,  and  sometimes  laid  up  by  it,  away  frotn  home;  «,  ^ 
*.■■■-;  ■ ''■■  whole  ivriod  of  absence  groaning  under  the  sense  of  that  mo** 
^   ».;  ^twrim'sst's — vit,  the  feeling  of  some  exertion  yet  to  !«  made- 
^  -.Liiti  iourney  i<*  In*  gone  througli,  and  that  may  throw  the  last  sti**" 
,  [»wi*  o^t'rbiiixl'Hiiil  Irnck.    This  may  seem  a  highly-coloured  picture.  1'^* 
^    ,  i»*  .•.i'.'if.ially  travel  it  is  almost  impossible  to  convey  an  adequate  ii*** 
v;-.^!»v  i\'[nii:muict»  and  actual  malaise  produced  by  the  thought  and  rh'' 
.■..M.^'»    lu  tho  minds  und  bodies  of  those  in  whose  lives  travellitur  i**  * 


.«.  ■     ^^  *' 


«<K' 


^  ».;  !N  -vtsd  hen'  tipplios  to  those  who  are  not  out  of  health,  but  are  out  of  tt"' 
..  ■  l\^■■-'.:!u.  it  isstill  uioro  obviously  true  with  regard  to  those  whose  htwltk  '* 
,  .  .(•■.;:»i;\\i  I'V  diiH-Jise,  such  OS  those  wlio  have  rigid  vessels,  failing  memori-* 
..SI  !-,.Mv;-i.  iind  disonlered  functions;  those  to  whom  an  accustom^  n^i"- 
,Y*-.!.  inul  vliinmey-eorner  luive  become  necessities  of  life;  and  to  J*-' 
w  Ck\^in  ivMxw  is  almost  as  painful  as  to  take  an  oyster  from  its  shell  IV 
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oUoapti  to  makn  the  cb&n^  plea&ant  mar  be  most  gt-noefully  curiett  out,  ami 
aflbrd  real  pleaaurp  to  the  kiud  hearts  tlmt  dovuu  thL-m  ;  hut  they  luay  oft<cn  h^ 
aeen  to  be  quite  as  distrussing  to  tJio  victim  as  ore  thu  coitdimeuts  of  vinegar  atul 
pepper  to  tlio  oyster,  when  rcgard(.'d  from  bis  point  of  view. 

An  tuiuxpectpd  or  a  long  cnnteinplatod  juumcy,  taken  by  one  who  x»  quit«  out 
of  the  way  uf  travelling,  aud  which  journey  may  be  exceptional  in  no  othar  way 
jlkkn  in  tiie  kind  consideraienoss  with  which  it  has  becii  planiiwl  and  (txouuteJ, 
•Sb  often,  in  tny  experience,  induced  or  aggravaUKi  tlie  very  disoa&o  it  was  designed 
to  ftTOid  or  alleviate  ;  and  tlie  mind,  the  senses,  the  heart,  or  the  liml»i  have  given 
war,  and  the  last  journey  has  bet-n  takeu,  for  It  in  to  "  that  undiscovered  counbiy 
from  whose  bourne  no  traveller  returns." 

There  is  uuuthur  general  remark  to  be  mode  with  regard  to  "occasional 
tvuvelliiig,"  and  it  is  this — that',  quile  a]uirt  from  the  evils  to  which  reference  has 
hitherto  befn  madf^,  there  id  that  wliich  arises  from  exceiui,  either  in  kind,  duratiou, 
or  continuity.  "OcoasJonaliU-,"  if  tlie  tonn  may  bo  allowed,  not  nirely  lends  to 
temporary  excess;  and  people  may  depart  tu  far  from  their  oi-dinury  modeti  of  living, 
tlieir  habits  uf  exercise  and  of  rext,  an  tn  fittigue  themaolvea  perilously,  and  return 
from  *  "  holiday  trip  "  much  more  weurie*!  tliiui  they  were  whpn  undertaking  it 

A  grntloman  once  come  into  my  compHuy  in  Switzerland,  who  had  started  frooi 
England  only  forty  hours  previously,  and  who  had  undergone  no  "  training,"  and 
dM  tired  with  uuny  monlhst'  of  continuous  profe.s^ionol  work.  Ue  auceuded 
UPbot  Biiuic.  however,  on  the  day  afi«.>r  his  airival  in  Chaniontx,  and  returned  in 
the  evcnin'pi  none  the  worse  for  his  excursion.  Another  gentleman  made  a  similar 
adventurv.  and  wuk  rendered  hor9  da  combat  fur  some  time. 

it  At  sliort  of  such  extravagances  as  the.se,  whioh'  may  sometimea  be  com- 
initt«d  with  impunity,  hut  never  without  peril,  there  are  large  numbers  of 
**  occaaiuuul  **  travellei-s  who  attempt  to  crowd  too  much  iuto  too  sliort  u  time ;  give 
tluiiuelvcH  but  scanty  rest,  aud  oome  home  not  better  but  ratlier  the  worse.  This 
is  true  whether  the  travel  be  undertaken  for  rest,  for  health,  for  change,  or  for 
•anaemenL  That  which  leads  to  tliis  unwelcome  result  will  bo  fuithcr  considered 
under  the  beads  of  "  duration  "  .'ind  "  continuity  "  of  tmvelling.  We  heur  in  tliese 
days  muob — perhaiw  a  little  too  much—about  "  training  ; "  hut  it  is  not  my  duty  to 
jlfffo"?  in  tliin  place  the  vidne  or  the  reverse  of  that  mysterious  process :  suffice  it 
toa,y  that  so-called  ti-aining,  even  if  it  tit  a  man.  for  somit  extraordinary  exertion, 
(ioei'not  always  lit  lum  for  anylltiug  beyond,  and  tliat  a  great  deal  of  bmatciu* 
InUDiug  docs  not  fit  anybo<ly  for  anything  wlmteoever.  A  m:in  may  bu  so  trained  as 
to  will  a  rocv,  and  then  untrained  ao  rapidly  that  hia  ^lOwers  of  endurance  and  of 
Mergyuv  so  quickly  lo^t  that  the  proceAS  must  be  soon  re)»oatO(l  if  he  would  nice 
agHtn.  and  thus  it  ocousionally  bc^oiui-s  a  koimco  of  mischief. 

Tliifre  is  another  side  of  this  question,  however ;  for  "  oiMUisional  tra\*el "  may  bo 
m  aoft  beneficial  process.  Them  ore  many,  of  both  sexes  and  of  varying  ages,  who 
•afler  much  from  the  fnct  that  tlicy  never  movo  out  of  the  ordinary  routine  of  their 
llive«.  They  think  and  fiHil,  and  "livy  and  move  and  havv  their  l>cing,"  in  such  a 
stereotyped  rtyle  tliat  their  physical,  as  well  na  their  mental  and  moral,  nature 
[«Domea  stagiuuit^      Any  sudden  shock,  cither  of  grief  or  of  joy,  disturlw  them  with 
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...^.  .     .t«A  ::  >ucii  dJiould  not  happen,  tlie  monotonj  of  their  exutenee 
-._.     _^t-.a»".   luu.  auiiappy.     They  brood  over  any  little  thing  Uiat  niiBa 
.  .  *--  .1    mm£  lives;  make  "  moimtains  of  mole-hills;"  fancy  tiiit  the 
^   .        .k..    ^    -lai., '  wh«n  it  may  be  only  that  the  rolls  were  not  hot  eiUH^ 
^.^  „^       ,.^  vwuiw  vo  regard  any  change  in  the  manner  or  bdiaviour  of  some 
. .  ^    .     ;v"    'wuseiiohi,  or  of  their  friends,  a  little  husk  versatile  Uuui  tboD- 
^    .,    ..    ^ve-iiticvi  ^ligUc,  negligence,  or  impertinence.     They  grow  peevish  aod 
..^,    -     ^-*:*^  >«oi-«<: :  sink  into  a  state  of  moral,  social,  and  physical  driveUii^; 
...    ^1    .tt&y  prt^y  to  diseases  of  many  kinds.     For  such  people  nothings 
. . ,. ...--  U4C  '-iuui  occasional  tmvelling — nothing  more  absolutely  neoessarj.  Tie 
.    :...  ..>  MvX  steamboats,  the  changes  of  scene,  food,  language,  and  mode  d 
.^_^  ..   '.«■    IK'  very  things  they  need  ;  and  if  such  mode  of  treatment  be  adopted) 
,...>M-:iivHlids  are  cured  and  fitted  for  the  work  that  they  have  to  da    Hoibib 
V    ^v  ><.•«  wxtx,  iutended  to  move  round  and  round  like  the  horses  of  a  thresIiiBg 
..s  -  »..  v>i'  i>ke  a  squiii'el  in  a  cage — mistaking  routine'  movement  for  progna; 
.  ^     ^  ^«ts>ulU  t>e  seen  to,  by  those  who  regard  '*  prevention  as  better  than  eu^" 
...v    v.;<,-ik  iiioitotony  be  broken,  and,  perhaps,  sometimes  rather  roughly,  if  lli^ 
. .  ^.^vL  vU>  tuuvh  good.    Common  sense  may  do  much  to  discriimnate  between  the  tn 
.:wv»-A  th»6  have  been  detailed,  but  often  it  is  only  by  the  knowledge  aiul  experieote 
,   «  >XdU\l  physician  that  it  may  be  wisely  said  to  the  one  group  "  stay  at  hone,^ 
^,.L  iA>  bho  utltcr,  *'goaway."  Occasional  travelling  is,  tlien,  either  indifferent^  inela^ 
'u.d«iu\ivmitt,  or  fatal,  on  the  one  hand;  or  beneficial  and  imperative  on  the  other:  and 
\.l\A^  M^  tii^-h  will  determine  the  good  or  the  bad  result  is  a  carefully-conducted  ezmini- 
LivMi  uiU>  thii  Htate  of  the  individual,  his  circumstances,  and  his  needs,  as  wetlHU 
««>vu<«l  khuwlvilge  of  the  kind  and  amount  of  travelling  that  should  or  should  not  b* 
uii>lt^t't)tki'ii.      Ko  hap-hazard  application  of  the  common,  and  easily-uttered  adviff 
\4  lolidivt'M,  or  friends,  or  counsellors — viz.,  "  All  that  you  want  is  change ;"  or, 
^'  \\i\\  iiiiiNt  go  here  or  there" — can  do  other  than  harm,  except  upon  the  piinopl^ 
ilttti   it  may    "  every  now  and  then  bo  right  by  chance."     In  minor  d^rrei  «tf 
ttii|inrliiiiuu  tUo  same  rule  holds  good.    It  may  not  be  necessary  to  uproot  a  family* 
\\y  a  pitrt  of  it ;  but  it  may  be,  and  often  is,  very  desirable  to  move  some  part  ti  ^ 
vkwwy  \  itud  this,  if  only  for  a  short  time,  and  as  an  occasional  event,  may  lie  ^ 
(jiHiat  utility  in  so  far  as  it  breaks  up  the  didl  monotony  of  habit. 

Uithitual  travelling  is  never,  in  my  opinion,  a  matter  of  sheer  indiffeaBBi^*' 
If  it  \h:  occasionally  stopjied,  even  for  short  periods,  it  does  not  come  within  vif 
niriiiiiin;;.  All  that  is  to  be  said  here  is  with  regard  to  the  effect  <^ 
lliul  which  is  " habitual," — going  on  day  after  day,  and  year  after  year.  Tit** 
llHl"  or  no  j}eriod  of  rest,  and  scarcely  any  cessation  from  the  regular  joorncy 
lu  III!  undertaken. 

1 1,  i.H  oljvious  that  there  are  many  degrees  of  amount,  continuoasness,  kin^^ 
inid  oLiier  conditions  of  "habitual  travelling"  which  have  to  be  taken  in*'' 
iu;i'miiit.  Again,  "  habituality  "  varies  within  wide  limits.  There  are  some  peop** 
wiiu  tmvr-I  every  day  the  whole  year  through,  or  with  but  the  exception  of  two  or 
l.lircu  ilitys  dribbled  out,  occasionally,  at  tlie  will  of  their  employera.  Thtx  f 
niru  ;   but  many  men  are  at  their  work,  with  only  the  exceptioa  of  one  day  to  * 
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Donth  ;  otiien  with  one  day  in  a  fortnight ;  others,  a  very  large  number,  with  ouc 
laj  in  the  w*eek ;  and  these  must  be  called  "  habitual "  travellers. 

The  enormous  increase  of  the  population  of  London,  the  grovving  tendency  to 
Kalisation  of  some  classes  of  employment,  and  to  centralisation  of  many  tmdi'^s 
nd  even  professions,  has  led  to  the  production  of  an  amount  of  habitual  travulliui; 
iiat  was  not  dreamed  of  twenty  years  ago.  TIu;  concentration  of  much  ontprjiiisa  and 
f  varied  classes  of  business  in  "  the  City,"  which  can  be  carried  on  without  residence 
1  that  famous  vital  oi^n  of  London,  has  led  to  the  growth  of  our  suburbs,  and  their 
(^ulationby  thousands  of  men  and  of  women  oliw,  who  pour  into  and  msli  ont  of 
[leir  working  places  daily,  by  morning  and  ev<;ning  trains,  omnibuses,  boats,  calrt, 
ioycles,  and  every  practicable  mode  of  vehiculation.  The  centraUsution  of  much 
uaineBB  at  the  West  End,  in  very  large  houses,  employing  Iinndruds  of  "  hands/' 
u  had  the  same  result ;  and  so  it  comeii  to  pass  tbat  many  sorts  of  working  people, 
whether  they  be  heads  of  firms,  managing  directors,  clerks,  or  even  humble 
rtisans,  are  to  be  found  rushing  habitually  along  the  same  road,  by  divt-rs 
leans,  hastening  from  rest  to  work,  and  from  work  to  rest,  many  of  them  with 
nt  a  trifiing  break  &om  year  to  year. 

The  points  to  which  allusion  has  just  been  made,  as  to  the  "causes"  of 
Mbitaal  traveling,  become  impoi-tant  in  their  relation  to  health  in  divcra  vmys. 
Bafaituality,  if  this  term  may  be  allowuf),  has  its  good  as  well  as  ite  evil  cffttrts. 
het  us  look  at  what  it  involves  ; — 

1.  There  is  monotony.  This  is  obvious  when  the  travellers  are  going  over 
te  same  ground,  and  by  the  same  raeanfl,  day  by  day.  The  routine  )>ecom(.'S  dull^ 
itde,  and — so  far  as  health  is  concerned — unprofitable  ;  and  although  somuwlint 
1<«  quickly  mischievous  than  the  monotony  of  idleness— by  reason  of  the  slight 
wktion  that  may  occur  in  the  adjuncts  of  travel — the  ofiects  are  the  same  in  kitut. 
^  vt  the  dull  round  of  existence,  meeting  with  the  same  little  annoyances  or 
JUMores,  the  same  people,  the  same  sequence  of  talk  or  silence,  the  t-tiiuu  nin  r.f 
^wdents,  the  same  average  of  escapes  j  anil  bo  habitual  travel  comes  to  exert  the 
™fl«ace  of  habitual  stillness  ;  and  the  greatest  •'  change  "  that  the  hiibitual  travfilcr 
*»  find  is  the  change  to  *'  rest." 

He  tongs,  often,  after  some  few  years  of  svich  chronic  locomotion,  for  iui  oc- 
'•'•wial  rest ;  just  as,  imder  his  other  conditions,  the  sedentary  stay-at-home  may 
*•¥  for  change  ;  but,  as  the  years  roll  on,  he  becomes  habituated  to  his  daily 
l^sMjand  the  contemplation  of  a  few  days  at  home,  or  a  week  from  his  accustomed 
I'^^'iey,  is  to  him  as  trying  as  is  the  thought  of  movement  to  one  who  has  been  wi(h- 
^^  travelling  of  any  kind  for  a  period  of  ofpial  duration.  It  has  come  to  my 
**'*lcdge  that  men  are  always  worse  in  their  appetite,  their  sleep,  their  tetniicr, 
*«  their  spirits  when  anything  breaks  in  upon  the  monotony  of  tlieir  daily  journey. 
"*y  miss  the  exercise  and  habitual  worry,  and  can  not,  or  do  not  supply  its  phiw 
V  *xercise  of  some  other  kind,  and  then  they  make  worries  for  themselves.  They 
*  Dot  know  what  to  do ;  they  may  have  no  hoT>bieR,  and  may  not  care  to  buy  or 
*kethem  ;  the  rest  on  Sunday  does  them  no  good,  and  they  come  to  tlieir  work 
**  *  Monday  morning  feeling  more  jaded  than  they  were  when  they  loft  it  on 
°*t*inUy  afternoon.     The  dull   monotony  of   habitual  tmvcl  has  eaten  into  the 
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.opacity  for  any   pleasure  out-iJ-" 

.  ••  i-iilpli;   to  say  ;    liow  luu'.-h  it  luaT 

jve  led  to  it,  wrmld  I>e  veiy  dilKcuhti 

.-tr-  can  be  no  niainutr  of  dou'w.  in  tli? 

^r-  conditions  of  health  in  thus*,'  wiui;irf 

-   J!  true,  whftlii.'r  th('  locomutioti  Ir-  for 

— :  oi  some  haljit  acquiivd  in  tin*  pursuit  uf 

■_-    ccome  a  necessity   or  tlie  other  an  t-njoy- 

-   .i-e-  to  move  a)x)ut,  coases,  after  a  time,  to  loi^ 

—;:::.-  tor ;   and  when  it  is  enforced  u|m>:i  Liiu. 

.    ..f  the  heaviest  burden  that  he  lias  ha'l  to  licar. 

_  i^  unwholesome  process,  and  oujjht  to  have  iwcn 

.     ..-'.-uuistances  has  often  led  to  it   in  some  such 

_-■  i:'^JO<l,  whtw,  uncomi)laining  tolerance,  tliat  it  ii 

i-Ai   the  reality  of  its  mischief  Ls  jierceived.     Thas, 

,    ...     r  :he  jook  of  "  sameness  "  and  n-ad  to  us  the  same 

.:■•..:  ni.iy.  in  one,  lead  to  unhappiness  in  the  prospect 

.  i:  A  iiich  chi-onic  rest  may  induce  in  tin'  mind  of  anotUr 

■iji,'  MX  •■  occasional  "  journey,      Uoth  jx-ocesses  are  ua- 

2x:c  ."le  of  tliem  all  people  should  be  on  their  most  waiot- 


,.t  ^  -ri-ie  only  to  the  daily,  or  almost  daily,  travelluig  of  tlifse 
■,.L'':'*  oi  life  lead  to  its  occuiTence.     But  there  are  veri"  inanj 
;.    ■.  ?*  ■.lumenms  class,  to  whom  a  limited  amount  of  tmvt'Uiiii 
.  .     :  »'.•'.',  fr\im  the  '"force  of  hjil)it,''  suffer,  if  l»y  any  means  ib' 

■  v    .v.:^riVit\l  with.     All  of  us  know  somo  friends,  and  uiaTiJ 
N..   t  n\*s-  iijibit  it  \iii!i  been  to  '■  go  to  the  seaside,"  to  some  "  uiouii- 

.' ■    .'-l-.er  '*  wnt*'r-drinking  place"  in  (ierniauy  or  eW-wher*-.  mid 

■  ■-  -.v  «i;h  this  particular  habit,  of  travelling  liither  or  tLiili!-r. 
;■    x.\iv,  wouM  bo  jis  grave  an  event  as  the  change  of  the  MiiLi>iry- 

:.vw    ot  gravit:ition,   or  the  discovery  of  (wrpetiml  im-nim- 
...i-.    ;Iiey  oii_s;hl  to  be  ill,    aud    they  assui-edly   wouM    it.i;\  so- 
■■i\i-  \\^n  not  the  slightest  occasion  for  their  travelHiiL':  i^i'-* 
«':,'■.   :i;e    \ex:ition,  disa]>pointment,   and  unrest,  at  havini;  L**"'^- 
i   :;;'..i'i  ii'-.iriK-y    have  ilone  their  work,    they   will   t>-ll  iho  Lt-^' 
,•*    iv..i\    i\msult  that  all  their  ailments   were   ilue   to  tli'-ir  n^-^' 
\,  •■:  iM'  u>  llomburg  three  or  more  yeai-s  ago, 
■;.Li-if.:.ii  tnivelliiig  "  uiay  become  mischievous,  and  tliix  in  a  '•"''" 
,"■  ■.'.;.■  one  baud  by  doing  harm,  when  it  is  long  eontinue<:l.  wiili'ii' 
.■-•  i'llier.  l>v  h'adiug  to  conditions  of  health,  bulb  of  b>ly  an-' 
"\v-.'inc   actively  morbid   wlien   there  is  any  interferemv  «li!i  i'-' 
,  ;  .-.w  Iv-ii  taken  because  it  hiis  l«'en    the  ewtablished   cusi-m  ■' 
■.-..i  \i  ;i:ivtliiii!;  breaks  in  upon  that  custom,  there  is  werri".  v-i' 
,   !'    ■■.c.uili,  and  sometimes  the  imagination  Wcouies  fatln-r  w  '^'' 


HABITUAL    TRAVELUNO.  ItCS 

2.   Another  manner  in  which  habitual  travelling  tells  upon  health  is  in  "loss 

'f  tiriK'."'     The  hours  that  are  spent  by  the  majority  of  travellers,  to  and  from  busi- 

»■■>«?,  muat  l)e  taken  from  either  business,  rest,  recreation,  or  education.     It  cannot 

le  well   supposed,  certainly  not  believetl,  that  an  hour,  more  or  less,  spent  in  an 

mderground  railway,  omnibus,  tramcar,  or  other  mode  of  conveyance,  twice  daily, 

on  be  of  any  direct  use     That  it  may  be  a  means  to  an  end  is  not  disputed  ;  for 

omo  advantage  may  be  gained  by  mere  change,  and  by  some  fresh  air  and  out-of- 

.oor  occupation,  at  the  beginnings  and  endings  of  days,  during  six  months  of  the 

■ear.     It  may  be  good  for  a  family  to  live  out  of  town,  and  it  may  be  of  use  to  the 

rorker  to  be  quiet  in  his  place  of  sleep.      But,  admitting  all  this,  there  is  so  much 

ime  to  be  taken  out  of  the  day  of  twenty-four  hours ;  and  if  this  be  reckoned  at  two 

tours  a  day,  it  is  clear  that  half  a  day — twelve  hours — is  spent  per  week  in  loco- 

aotion.    Few  men  can  work  well  for  twelve  hours  in  a  day,  so  then  practically 

i  is   the   loss   of   one   whole  day  in  six,  or  in  seven  days,  supposing  that  the 

hmdaj  is  a  day  of  rest  or  change.     This  is  a  serious  item  in  regard  of  health, 

md   even   if  a   man  reads  in   a   train,  omnibus,    or  tramcar,   lie   certainly  does 

aot  improve   his  eyes   or   his   brain,  although  he   may  acquire   knowledge.      In 

ihort  it  can  hardly  be  doubted  that  the  time  occupied  in  such  a  war  is  generally  a 

ksB,  and  a  loss  that  must  tell  in  some  way  or  anotlicr  upon  hcaltli.     It  may  be  that 

nd  is  curtailed,  or  that  home  affairs  do  not  receive  their  due  attention ;  and  so 

Qomes  vtorry.     It  may  be  that  some  work  is  left  undone,  or  done  imperfectly  ;  and 

then  oomes  vexation,  and  nights  are  passed  in  broken  sleep.     Again,  meals  may  be 

itnied  through,  food  taken  in  imperfect  quantity,  and  often  of  worse  than  imperfect 

■Ort;  and  so  follows  indigestion.  Wives  and  children  are  often  neglected — the  latter 

•onetimes  scarcely  seen ;    and  so  rhmeatie  troubles  may  arise.     Taking  all  things 

into  consideration,  tlien,  in  connection  with  daily  travelling,  it  is  impossible  to  lay 

4"ni  a  general  rule  as  to  whether  the  balance  is  on  the  side  of  goo'l  or  evil  :  this 

•o  only  be  decided  in  individual  cases. 

3.  There  is  a  condition  of  fidgetty  anxiety,  unrest,  or  "  strain "  that,  in  the 
*■«•!  majority  of  people,  is  inseparable  from  habitual  travelling.  In  some  it  may  be 
*  Buniraum  of  inconvenience,  and  may  be  scarcely  felt.  Arrangements  for  the 
V'fniej  are  plannefl  beforehand  ;  there  is  little  in  tlie  nature  of  the  occupation 
'■^I'Wed  to  disturb  the  routine  of  life.  The  distance  and  conditions  of  travelling 
**y  be  such  as,  in  themselves,  are  the  best  of  the  kind,  and  months  and  years  may 
P*  on  without  annoyance  of  cognisable  sort.  But,  even  under  such  circumstances, 
*^  allowing  that  the  traveller  is  a  man  of  cool  temperament,  and  not  easily 
"■'^"bed  by  the  little  strain  of  daily  journeys,  under  ordinary  conditions,  we  must 
"•Wmber  that  the  routine  of  life  is  liable  to  accidental  interruptions.  There  comes 
"*wbed  health  at  home  ;  wife,  or  child,  or  servant  may  be  seriously  ill ;  or  the 
■"^er  may  be  himself  unwell ;  and  then  the  inexorable  journey  becomes  a  gi-eat 
''''*d  upon  time  that  is  required  at  home ;  and  fret  and  worry  to  "  catch  the 
J*'!''  are  added  to  the  anxiety  that  the  accident  has  cniisetl.  There  is  brought 
"*  tina  the  element  of  "  strain  "  ;  the  loss  of  time  and  the  loss  of  rest — such  as  is 
*lrtingent  upon  loss  of  time  and  the  addition  of  strain  over  and  above  that 
^>idi  the  illness  may,  per  «,  have  caused ;  appetite  fails,  too  often  excess  of 
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nmy  inuku  liis  owii  plaus ;  start  when  he  likes ;  return  when  he  Ukw ;  go  hm  cr 
there ;  chooyr-  tliis  mode  of  conveyance,  or  that ;  in  fiu-t,  dotcrtuinv  the  whcJf 
career :  and  what  is  now  atiked  is  thiit — Does  ttuch  travelling  incur  any  rukaiu 
hcnlth,  and,  if  ho,  in  what  way!  In  my  judgment  there  is  risk,  mnd  in  lh««in 
that  will  Imj  mentioned. 

1.  Tlie  very  fiict  of  the  vohmtariiioRS  of  the  joumeyins  luw  its  dangers.  1V» 
is  the  l<;mptj»tion  to  do  ont  ofthe-wny  things,  and  to  do  too  much  ;  to  go  U)  |ib» 
that  nro  unsuitahle,  hwausf  they  are  ho;  in  otln^r  words,  to  do  something  ''stiikini;;* 
not  to  associate  with  the  leas  fortunate  peoplti^  who  are  seeking  health,  or  doinc 
work  :  but  to  gratify  a  [iluustng  sense  of  vaiii'^loiT  iu  In-ing  quite  ind^ieniienc,  nl 
somewhat  onti'i ;  and  tigiiring  on  a  very  huiiill  platform,  and  jjaiiung  wnw  te 
auspicion  of  iipplauac,  for  daring,  or  endurance,  or  intrepiility  in  "  tempting  ti» 
unknown."  Many  people  in  this  manner — or,  rather,  guidcfd  by  this  notiao— 
injure  themucKca.  They  expusc  thomsclvc-a  to  undne  fatigue,  or  rash  into 
CDuditioiis  to  which  they  are  not  only  unac(>ii»itnmed,  but  for  which  they  are  not  [■*■ 
pared  ;  nad,  when  deranged  lu  health,  with  which  they  have  ruthlesKlv  tampmi 
or  suffering  from  ills  that  they  might  easily  liavc  avoided,  tind  themselves  hud  uai» 
for  a  time,  long  or  short,  by  the  i-esultti  of  the  cxpoHure  that  they  hare  theoudM 
brought  ftliouts  When  there  is  nothing  to  guide  the  travelling  of  one  who  wudflH 
at  his  "own  sweet  will  " — {.«.,  nothing  wigr-r  or  better  than  his  own  caprice — it  oftta 
happens  that  the  journey,  if  not  accompanied  by  accidents,  ts  fraught  witli  falipM 
and  unwholesome  incidents  tJmt  biing  with  them  their  own  reward. 

2.  The  mere  fact  of  voluntaiiness,  the  alisence  of  motire  for  this  or  thst, 
leads  often  to  a  misery  of  purposclessuess  tliat  in  itself  keeps  people  awake  at  niskL 
puEzling  themselves  as  to  wliat  they  should  do  to-momiw,  and  bringing  them  hoar 
dissatisfied,  and  oflon  worvu. 

Involutttniy. — But  it  is  in  the  comf»it«ory  travelling  that  the  worst  eflivtR  an 
witnessed.  The  very  sense  of  taking  jouiiieys  that  ore  imperative  has  in  ttaelf  U 
(dement  of  fatignc  and  disquiet.  To  follow  the  nuudate  of  another,  or  to  be  ooii- 
polled  by  circumstances  to  go  hero  or  there,  often  induces  a  condition  of  mind  Otf 
roverso  of  liealthy,  and  aggravates  the  petty  annoyances  and  fatigii»  nf  tntvdliif 
imtil  they  Wcomp  grave  offences  against  the  laws  of  health.  A  journey  undenokea 
for  no  puriwsc  wliatever,  malgre  all  its  inconveniences,  may  be  not  only  without 
any  detriment,  but  iio«itivcly  enjoyable  j  wlulu  the  samo  (Moce  of  travelling,  if  it 
bo  enforced,  becomes  an  actual  nuisance,  a  source  of  annoyance  and  nnrost,  axd 
of  more  or  less  protracted  diKCurhances  of  healtii.  Such  jtrnmeys  ore  gBOonllf 
undertaken  "against  the  grain,"  and  everj-  one  knows  how  '* sharply  aat"  tk 
ncn'ea  are  under  such  conditions,  and  how  much  more  su9ce|itiblo  the  tmvrBsr  il*i 
all  tlie  ill-cffeota  of  the  mnuifold  discomfortti  and  depressing  oonditiaiu  of  h)» 
motion. 

TliG  mere  fact  of  compulsoi^'  travelling  may  he  in  itself  thua  injnrioos ;  bat  H 
the  journey  bo  of  such  sort  that  by  either  its  liabiiuul  recummoe.  its  kinL 
daration,  or  exposure  to  other  inoonveuiences,  it  is,  per  *;,  miacliiovotu.  thm  aii 
tlie  effects  of  these  conditions  ore  exasperatetl  when  it  is  eooipulsorj-. 

Habitujd   and    cotnpuJsory  journeys,  we  .if^nrious  in    the  manner   Uiat  ba> 
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tirrady  been  (Jesciibed ;  \mt  compulsory  and  occAsional  ti-ftrelling  involve  often 
xtry  much  more.  Tbere  often  lies  Itohiud  tliem  much  that,  in  itsulf,  is  the  occa- 
ttion  of  great  dij^jiiiet.  Tlu'v  occur  aa  the  i-etnilt  of  ^'^■^'^  aiucicti(^  and  tlio 
t«TelIer  is  frequently  carr}HTig  witli  liini  a  buitlen  that  ho  can  or  could  bear 
only  with  great  atiiiin  wh^-n  sunwunded  l»y  thft  conifortu  of  Imtne ;  and  he,  alone, 
filoddiug  onwards,  with  this  j^dually  increasing  burden  of  sii8]«-'iiae  or  sorrow,  liaii 
oft€a  broken  down,  and  liet>n  uiial-il<.s  at  the  jottnioy's  end,  to  trauBact  tlie  business 
that  he  ha'l  to  do,  or  "  broftk  the  newR "  that  he  bad  to  1>enr.  Most  elistrcBsing 
examples  of  this  feature  of  travelling  Iiav?  conie  undfir  my  notice  again  and  again; 
hat  they  cannot  aometimes  Iw  eith^ir  avoided  or  helped :  and  so  life  goes  on,  and 
ounkot,  in  ita  hurry,  atop  to  uiaku  way  for  eitht-r  mourning  coaches  or  broken 
hearts. 

Compulsory  journeys  may,  on  the  other  hand,  lie  followpd  by  good  effects, 
ifhen  they  are  onfoi-cod  in  order  to  break  in  npon  self-ordained  idleut-as  or  routine, 
and  when  no  other  proceeding  can  avail  Sometimes  a  man  may  be  oude  to  travel, 
against  his  will,  but  to  his  groat  advantage,  when  the  proposition  of  any  other  kind 
of  diange  would  be  resented,  or  turned  aside. 


Ill, — DuftATIOX. 

Both  **  time  "  and  "  space  "  come  under  oonsideration  here  ;  for  a  journey  may 
be  "long"  or  "short"  in  relation  to  either  one  or  both  of  tl»«e  conditions.  A 
jonmoy  may  bo  long,  and  last  for  many  hours,  dayn,  or  months,  on  tho  one  hanil ; 
or  it  may  be  compnmtiveJy  abort,  so  iax  as  time  is  concemitd,  and  yet,  on  tho  other 
hand,  be  ^xry  long  with  regard  to  tho  Rpoce  that  has  been  pasaetl  through.  Or,  again, 
it  may  include  both  elements,  and  )>e,  lii  the  Kame  instance,  both  long-«ontinued  and 
Cu^reacliing.     The  effects  differ,  and  we  consider,  tirat^- 

7Vfi».'— This  not  in  the  sense  of  "habitual"  or  "occasional"  travelling,  but 
of  the  duration,  or  of  time  occupied,  and  that  continuously,  by  n  jouniey,  or 
repeated  journeys. 

1.  There  are,  in  many  instanees,  di.'stinct.  advantages  to  he  gained  by  a  "long 
Toyagei,''  or  a  long  travel,  whether  by  sea  or  land.  A  short  break  into  a  habit  of 
thoaght,  of  business  routine,  or  of  tho  general  moili;  of  life,  may  be  of  no  service^ 
A  few  wcoks  may  involvu  all  tlie  worry  of  a  eliaugo,  with  but  little  of  iU  a*lri»n- 
tage;  and  the  return  at  the  end  of  that  period  may  be  marked  only  by  diaiippoint- 
ment  and  vexation  ;  while  a  prolonged  absanoe  may  or  might  have  been  the  means 
oC  restoration  to  health.  There  ore  many  people  who  never  "take  a  holiday" 
long  eoougb  to  do  theui  any  good.  By  the  time  that  the  firet  sense  of  weariuee^  is 
psHnng  away,  and  the  trouble  of  tho  preparation  fnr  tlio  jnnmey,  and  ita  actual 
oooummce,  are  beginning  to  be  forgotti^n,  preparationB  for  going  back  again  have 
to  ho  nia<Ie,  and  hut  littlo  good  is  gainetL  Many  profcssionftl  men,  as  well  as 
odiers,  know  this  by  sad  experimce;  and  tlio  oft<.■n-rep^^alod  expression  of  dia. 
sppointtMl  travellcra  and  their  friends  or  relations  is,  "tho  lime  was  too  short;  lie 
was  nunc  tired  when  he  came  homo  than  he  was  when  he  went  away."  A  journey 
aboaid  bo  long  enough  to  giro  rest  as  well  as  change;  ajid  the  advantages  it  can 
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suoura  inoreasfl  with  th«  extension  of  time  in  "  geometric  *  rather  than  "  aritboKb- 
cal  progresiiion."  The  tired  niwi  may  gain  some  gtMxl,  for  exainpK*.  by  »  hohiltT  of 
three  weektt ;  hut  ho  guius  much  mom  than  twice  that  amount  of  good  if  kn 
i-ecreatiou  period  extend  over  six  weeks,  and  if  he  known  beforehand  that  it  mil 
do  B<K     It  hfls  often  occurred  to  me,  uh  it  must  have  done  to  many  other  physcuK 

'  to  aay,  "  You  neod  six  or  tweh  e  months  rest  and  travel,"  and  to  be  m«»i  bjr  tt» 
queatiou,  "  Will  not  three  or  dix  mouths  do  1 "  and  to  tind  aflorwards  Uint  tjie  BmaUiC 
allowances  tliat  (mtiente  had  given  to  themselves  were  not  enough,  and  tJiat  the  \KfB 
bod  to  he  made  afterwards,  and  this  at  a  considerable  socrifioe.  It  is,  of  coam 
inii*o>sil)le  to  regulate  beforeiiand  the  time  that  should  be  occujned  with  anytlnig 
like  matheuiaticul  acuurHc>- ;  but  some  culcolutiou  may,  iu  the  mjijorily  of  imtUnwi^ 
be  made,  and  the  physician  does  not  often  err  on  the  side  of  rocominemling  iaa 
much,  if  the  value  of  his  advieo  ia  to  be  measured  by  itfi  efKKrtA  on  beatth.  If  » 
long  period  of  travel  is  held  to  be  not  only  highly  desirable,  hut  neoesanr.  ddi 
should  be  spoken  out  at  once,  so  tliut  thr  uece«ii»ar>'  arrangements  may  be  imdft 
anil  thus  the  further  di&cuitsion  and  disappointment,  tltat  follow  tcntati\T  timvcttB| 
for  a  Khorter  time  may  be  avoided.  There  oui  be  no  doubt  aa  to  the  effieMf  of  * 
**  long  sea  voyage ''  in  many  cases,  and  tlie  good  renults  to  be  so  ofatained  are  oIm 
in  direct  proportion  to  its  lengtlu  FrBgiueutary  "yachting  about,"  here  and  tlMnt 
may  be  pleasant  und  useful  iu  oertain  instances,  but  tlte  good  so  gained  bean  V) 
constant  proportion  to  that  which  may  be  derrred  froni  a  consecntive  jmirwj 
"round  the  world,"  or  a  sail  to  Australia  and  back. 

The  morle  in  which  protracted  duration  of  travel  is  beneficial  is  in  the  fte<nii»- 
ment  of  a  habit  of  rest,  and  in  its  continuance  for  no  long  n  period  tltat  it  wipa 

i  -out  the  remains  of  fatigue,  and  the  onxie^  and  susiwnso  of  settling  what  i»  to  W 
done  ;  ami  i»  not  disturbed  by  the  constantly  recurring  question,  **  When  will  tUi 
be  over  f "  What  is  to  be  said  upon  the  advant<^>e6  or  the  revorw  of  long  jouniiTH 
in  8o  far  as  they  are  determined  by  the  "kinds "and  "conditions"  of  travel,  viUI* 
found  in  the  following  section. 

3.  If  travel  well-deviBcd  and  long-continued  lh  good  in  some  cues,  it  is  MiaaOv 
bftd  in  others,  where  it  is  ill-arrangi^,  nnneceawTy,  and  often  entered  nprm  fbr  no 
good  or  adequate  reason,  and  yet  long-continued.  Kvery  one  knows  how  stnaglhr 
tempted  some  people  are^  when  they  once  start  from  home,  to  forget  that  Xhef  t» 
not  steam-engines,  guided  by  a  skilled  "  diiver/'  and  fed  by  a  "  tender,"  and  that  thry 
require  both  guidance  and  »upplte9.  Tliey  set  off  on  expeditious  quite  fordgn  to 
their  liabits,  neglect  the  most  obvious  conditions  of  health,  and  continue  aa  Kmtntf 
of  daily  and  iiightly  fatigue  that  they  would,  at  ouce,  condemn  if  it  were  tnflieW 
on  a  horse  or  dog.  There  would  acem  to  he  a  sort  of  poasion  or  infiilwt)»i 
possessing  some  people  when  they  commence  a  journey.  They  think  that  thcr  b» 
do  anything  and  brave  eventhing  thot  may  come  before  them.  'fired,  it  may  Kl, 
to  begin  with,  they  go  on  and  on,  and  at  last  break  down  from  irregular  fvediag.  li* 
of  sleep,  actual  muscular  fatigue,  and  nervous  strain.  Tlic  journey  that  they  h>** 
nndertaken  might  have  done  no  linrm  if  it  had  been  broken  up.  so  that  a  few  nHn 
days  might  have  been  occupied  in  its  accomplishment ;  but  the  prolonged  and 
tinuoiis  strain  has  been  too  much,  and  the  length  of  the  journey  haa  beea' 


element  npon  which  the  miscliief  has  depcadod.  It  ia  not  only  m  persons  of 
M^raTag&nt  notioiia  about  travellmg  that  such  disoomforts  may  he.  found,  but  in 
A  Diucrh  larger  ohisa  who  may  not  be  excessive  in  the  abuse  of  time,  but  who  are 
continuously  doing  jusc  too  much.  They  do  not  like  to  give  in  or  delay  tLuIr  move- 
menta,  and  so  they  go  on  and  on,  without  sufficient  rest,  and  more  or  less  quickly 
lose  their  zest  in  travel,  and  fer:l  it  to  be  aji  uimdmittMl  bon> ;  but  their  plans  have 
been  laid,  and  day  after  day  the  sense  of  weariuess  grows,  and  that  of  enjoyment 
ilies  out,  and  they  succumb,  it  may  bo  to  the  eBbct  of  only  some  trifling  ailment, 
which,  fortunately  puts  the  brake  or  drag  upon  their  movements.  They  have  tried 
to  flrowd  too  much  into  the  time  allotted,  and  in  this  sense  their  travelling  has  been 
too  oontinaous  and  too  long. 

Spaet. — Under  thi.i  lieadiiig  ore  included  the  difTurent  effects  of  travcUing,  in 
80  Car  as  they  are  dcjicndeut  upon  the  number  of  miJes  that  may  be  pasaoti  tlirough. 
A.  jonmey  of  three  Uiou»and  milr;s  may  be  tedious  and  monotonous;  or  it  may  be 
attended  by  constant  change,  and  so  lose  its  tedium.  It  may,  on  the  otlier  band, 
be  coufinetl  within  tha  liuiils  uf  scores  or  hundreds  of  miles,  and  yet  be  useful  or  the 
ravene,  in  relation  to  the  mode  of  tra^'elling,  aud  to  the  time  that  ia  oocuiilcd. 

1.  The  advantages  or  disailvantages  of  journet/jt  of  lotuf  raiige  depend  upon  the 
character  of  the  individual,  his  state  of  bodily  and  mental  health,  his  circumstances, 
and  the  objectH  that  have  determined  the  journey. 

(a)  A  journey  over  a  wide  tract  of  country,  involving  much  tJisit  is  new  iu  habit^ 
food,  aud  scene,  may  bo  of  great  value  to  one  whose  monotonous  and  either  over- 
strained or  idle  life  has  induced  qucL-ulousuess,  apathy,  hypochondriac  notions,  or 
incipient  melancholy.  For  him  tllerL^  may  bo  nothing  mora  directly  useful  than 
continued  cliaugc.  The  current  of  common,  every -clay  thought,  feeling,  or  occupation 
baa  to  be  diverted;  and  this  can  rarely  be  obtained  except  by  b^versing  many 
places,  and  meeting  in  each  with  some  new  object  of  interest — something  wliich 
"takes  him  out  of  lmn.<H-lf''  a:id  awiiy  from  hi»  habitual  conditiuna  This 
necessarily  carrie-s  with  it  the  t-U-ment  of  time;  butit  is  not  more  duration  of  travel 
that  ia  needed ;  it  is  tliat  which  ^^oce  aJone  cun  confer.  Tbe  advnntagMi  to 
be  derived,  in  such  eases,  are  in  pro^Kirtiau  to  iho  distance  travelled,  and  the 
Tariety  that  mich  distance  offers.  It  is  quite  possiblu  that  this  may  be  oveixlono, 
but  tliat  is  a  fault  of  aiTiuigement  and  of  detail,  not  one  oQecting  the  principle 
involved. 

Again,  it  miij  be  '\'ery  desirable  to  obtain  long  alwence  from  an  unhealthy 
cUmato,  or  set  of  conditions;  and  timt  which  oln*ioualy  presents  the  greatest 
tt^mntages  is  ''  a  long  sea  voyage."  Such  uuiy  uotlw  pocisibh:  without  passing  over 
VCfcny  hundreds  or  thuusauds  of  miles  of  sea.  There  may  be  uotliing  to  be  gained  by 
the  diversion  which  lri»velling  across  00110117  *^^  afford.  Jlest,  monotony,  the 
•baence  of  worry,  and  tho  pit-sonce  of  nfime  mild  amount  of  variety,  day  by  tUy, 
m&y  be  all  that  is  needed  ;  and  tliis  may  be  obtained  by  the  voyage.  There  is 
nothing  to  be  considered,  mrthing  to  be  phumed  ;  no  question  to  be  setUe<l  every 
oigUt,  and  acted  upon  eveiy  day.  The  whole  of  the  proceeding  is  mapped  out 
beforehand  ;  there  aro  no  lett^irs,  no  nowspapei'S,  nor  any  fear  of  them.  What  is 
wanted  is   rest  and  refreshment,  regular  hours,  and    well-amnged   aud    varied 
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meals.      If  these  be  secured,  then  great  good  may  be  done,  and  a  wide  range  of 
sea-travel  may  be  the  most  efficient  means  to  obtain  these  ends. 

(6)  There  is  another  side  to  this  question.     Journeys  of  long  range  hare  some- 
times been  undertaken  when  not  required,  when  not  advised,  and  often  whenqoite 
undesirable.      In  such  matters,  sometimes,  a  man  consults  himself  only,  or  foUon 
the  advice  of  a  friend ;  or  is  simply  induced,  by  the  mere  absence  of  motive  to  io 
anything  else,  to  set  out  on  a  long  and  varied  journey.      His  brain  is  teased,  bia 
muscles  strained  and  wearied,  his  temper  ruffled,  his  rest  broken,  and  the  imceasii^ 
and  protracted  changes,  without  purpose  or  enjoyment,  become  a  wearying  tronUe* 
and  at  last  he  returns  to  his  home  bothered  in  mind,  and  often  seriously  distnibod 
in  physical  health.     He  has  gone  over  too  much  ground  in  too  short  a  time ;  uAw 
having  exposed  himself  to  very  much  variety  in  modes  of  living,  has  often  tn.^ 
himself  to  blame  for  his  misadventure,  which  condition  of  mind,  if  not  alt43gedtef 
impleasing  to  his  family,  brings  but  little  consolation  to  himself. 

If  set  out  upon,  in  this  somewhat  "  accidental "  manner,  such  joumeyings  loiy 
be  of  worse  than  no  service  ;  and  it  is  obvious  that  when  they  are  undertaken,  »* 
they  often  are,  by  those  for  whom  they  are  the  worst  course  imaginable,  the  reemltf 
may  be  most  disastrous.  There  can  be  but  few  families,  there  can  Ecut^ly  be  aay 
physician,  who  has  not  met  with  instances  of  the  evil  here  alluded  ta  Bepeatad 
change  inflicted,  when  rest  was  needed ;  the  protraction  of  variety  in  the  sooicetf 
of  discomfort,  when  all  the  comforts  of  home  were  wanted ;  fat^;ue  increased,  iriiexi 
there  was  no  strength  to  be  spared ;  and  the  absence  of  good  care,  when  wis* 
thoughtfulness  was  an  essential  of  relief,  have  combined,  under  such  conditiwU)  to 
do  their  very  worst,  and  often  to  induce  most  grave  degrees  of  illness. 

There  is  another  manner  in  which  a  wide  range  of  travelling  may  be,  and  rften 
is,  injurious,  and  that  is  when  the  variations  of  climatic  and  other  influences  ha** 
not  been  fully  taken  into  the  accoimt ;  and  this  applies  to  travelling  by  sea  as  weH 
as  by  land.  To  these  effects  allusion  will  be  made  in  the  next  section,  when  loof 
sea  voyages  will  be  more  especially  considered. 

There  is  one  more  topic  to  which  reference  must  be  made  here,  and  that  W 
briefly,  for  it  will  be  dealt  with  in  Sections  IV.  and  V. — passing  through  much  tegm 
in  a  short  period  of  time,  and  that  habitually,  or  even  casually.  My  (*■ 
experience  of  the  troubles  of  others  leads  me  to  this  conviction — that  a  jofovejt 
say  from  Brighton  to  London,  or  a  journey  of  fifty  miles,  taken  daily,  or  tii* 
daily,  as  the  case  may  be,  and  occupying  an  hour  and  a  half,  is  more  injurious  tin 
is  a  journey  of  the  same  duration,  but  which  covers  only  half  the  distance ;  and  tW 
the  first  cause  of  such  injury  is  in  the  rate  at  which  that  space  is  traversed,  and  t» 
determining  cause  is  in  the  character  of  the  travelling,  for  it  must  be  by  "  railwif- 


IV. — The  Character  and  Mode  op  TBAVELUNa 

In  this  section  is  included  all  that  has  to  be  said  with  regard  to  the  good  or  W 
effects  of  locomotion,  in  so  far  as  these  are  determined  by  the  kind  of  joumfT  od*'^ 
taken,  or  the  mode  of  passing  from  one  spot  to  another.  It  will  be  well  to  ch*"? 
the  varieties  in  the  modes  of  travelling  under  the  following  heads  :— 
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A. — PersonnJ,  or  unas&tstcJ  :  walking,  t'liiuiitig,  swlmnung. 

B. — Mixnl — piTsonaU,  but  assisU-iJ :  horsc-ridiiig,  bicjpt.liii^,  IricycUi^g,  drmng, 

ron-ing,  sailing,  ttkattug,  baUooning. 
C. — Iiii|>ei'SQnaI,  or  depcndeut :  carriagu-riiiiug,  railway  travellings  some  fgruis 
o£  sailiiig,  or  stcaiuiiig. 
In  caitegorj-  A  the  wliolo  motivy  power  is  tlmt  tyterciaed  by  tUf  mtUridual  liimself. 
is  the  sold  anil  efficient  cause  of  his  own  locomotioi.  In  class  V  lie  may  exert  no 
force  of  lus  owu ;  lie  is  aimply  couveywi  by  other  forces  than  his  volitiou  or  liia 
muscles.  In  group  B  ho  makes  &  var)  Ixig  unount  of  effort ;  but  is  either  ( 1)  asaiitied 
by  meana  that  reduce  ihu  quiuttity  of  force  employed  by  tiaving  imue  Beta  of 
nioscles  ;  or  (2)  he  is  holpetl  by  mi  a<.iilittaiial  foroa  supplied  from  without.  The 
bicycle  and  the  boat  are  examples  of  tlie  iirst ;  riding  on  a  horse,  or  dtiWug  in  it 
corrittge,  iirc  examples  of  the  second ;  while  railway  travelling  is  an  illustration  of 
the  thirtl. 


^^  A. — PEttSON'AI,   OR   UKAinKD  TRAVBLUVO- 

1.  Waikinif. — Tliere  are  difiiHreDcos  to  be  obaen-ed  between  the  effects  of  Iiabitual, 
occasional,  voluntary,  and  coinimUory  walking,  whatever  may  be  the  amount  of 
ground  passed  over  or  of  time  thai  is  occupied.  Many  men  walk  for  tuiuple, 
^fl«sura.ble  exercise;  othei-s  walk  to  business;  others  Cako  " walking  touni."  In 
tliese  there  may  bo  excess,  and  iu  etiects. 

Nothing  may  be  more  useful  than  a  daily  walk,  pro(>ort:oucd  to  the  capacity  of  the 
individual,  and  taken  undi^r  healthy  conditions;  but  there  is  much  walking  now  Iwing 
done  thiit  is  out  of  all  proportion  to  stiX'Ugtli.  A  f(,'W  example»  will  suftice  to  show 
the  kind  of  evil  that  may  be  produced.  One  profeMionai  man  walks  to  and  from 
bin  place  of  business,  and  oHcn  with  advantugt; ;  but,  for  another,  the  walk  may  be  too 
long,  and  sometimes  liurriod  ;  and  at  the  close  of  some  hours  in  court,  or  office,  or 
elN»where,  when  liIs  nilud  and  heart  may  Iwve  been  on  tlie  stntin,  he  thinks  to  "  walk 
off"  his  fatigno;  but  instead  of  doing  so  be  addssnother  element  of  nervous  waste, 
aikl  is  too  much  tired  to  eat  or  sleep.  Doctoia,  professors,  lawyers,  clergymen,  and 
bouneas  men  often  injure  themselves  in  this  way.  Doily  governeases,  ami  teachers 
uf  many  ktuds,  do  the  etame.  Sometiini>.s  this  U  done  because  it  is  thought  to  )je 
goo<^l  for  health  ;  sometimes  it  is  thn  habit  in  order  to  savo  expense  ;  but  wtiatever 
ba  the  motive  it  is  often  irijurioua  to  health,  and  a  ]M!rvon>ion  of  so-called  economy. 
Orievous  instances  of  this  mistake  have  frequently  come  within  my  observation  ;  and 
the  advice  to  set  a  limit  to  such  undue  oxercise  has  been  fullnwod  by  mtwt  bene- 
titfial  results.  It  is  impossible  to  lay  down  any  hard  and  ftuit  rule  upun  thl^  matter; 
hat  this  may  be  said,  in  general  terms,  tliat  the  exercise  which  becomes  tedious,  and 
which  diminishes  appetite  and  the  capacity  for  sleep,  is  too  much,  and  should  W  cur- 
taiUfl.  A  certain  degree  of  "  fatigue  "  may  be  quite  wholesome,  but  beyond  a  delinite 
dcsgr&e^ — i.f-t  when  accompanied  us  has  been  said  abovfr — it  is  distinctly  mischievous. 

Obaerre  Itere  that  some  people  may  nevor  walk,  ur  walk  only  to  such  degree  as 
to  lie  next  to  nil,  and  yet  they  may  be  well  and  full  of  work.  Others  may  walk 
liabitually  iind  to  a  great  extent  without  any  injury.  Tliere  is,  however,  a  very 
leut  miscarriage  of  common  sense  in  tliis  matter,  and  it  is  this :  a  man  uu  five 
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days  of  the  week  takes  no  exercise  whatever,  but  on  the  sixth  (half-day)  vilb  ten 
or  twolve  miles,  and  on  the  seventh  day  twenty,  or  tive-and-twenfy.  Hiis  he  nuy 
continue  doing  for  months  or  years,  under  tho  impression  that  his  SatorcUj  and 
Sunday  walks  are  good  for  him,  and  that  they  are  a  "  setoff"  against  the  abtOHe 
of  pliysical  exertion  on  the  other  days.  It  has  often  come  to  my  knowledge  tint 
this  has  done  mnch  harm,  and  against  such  extreme  variation  in  this 'habitude  of 
life  my  protest  is  most  strong.  It  would  seem  that  some  people  start  with  an  idd 
that  so  much  walking  ought  to  be  done  per  day,  and  if  it  cannot  be  done  on  five 
out  of  tho  seven  in  a  week,  it  is  to  be  made  up  for  by  an  excess  on  the  other  tn 
Others  seem  to  be  possessed  'n'ith  the  idea  that^  say,  four  miles  daily  must  k 
wiilkt.-d  over,  in  order  to  secure  freedom  from  gout,  headache,  indigestirai,  or  ur 
other  ailment;  mid  so,  accepting  unconsciously  the  theory  that  man  is  an  uto- 
maton — to  be  governed  by  rules  instead  of  being  the  master  of  his  own  acting 
and  the  maker  of  his  oM'n  rules — they  carry  pedometers,  and  if  the  rcignlitid 
number  of  miles  has  not  been  traversed,  set  off  on  a  monotonous  pilgiinuge^  i^ 
tin^d  at  the  end  of  a  day  of  work,  in  order  to  work  tip  to  the  regulaticm  antooBt 
This  sometimes  niny  do  no  hai-m,  but  it  often  deprives  a  man  of  what  he  nxn 
aorc'ly  stands  in  need  of — viz.,  rest. 

SoniHtliing  must  here  be  said  about  "walking  tours."  These  are  adminblr 
when  well  armngetl,  but  very  ridiculous  when  out  of  all  proportion  to  the  hsbitirf 
life  and  outunl  physical  condition  of  the  persona  undertaking  them,  lien  flf 
very  many  who  know  full  well  that  a  walking  tour,  planned  to  do  so  modi  in  fto 
or  six  woekft,  lias  1>een  plea.sant  enough  to  them  during  the  first  eifj^t  or  ten  dtTs; 
has  then  become  wearisome  to  the  flesh  and  vexatious  to  the  spirit,  and  Has  lA 
been  continued  because  they  did  not  like  to  "give  in;"  and  at  the  end  of  '^ 
allotted  time — if  they  Iiave  not  collapsed  before — would  tell  their  doctor  as  wd  K 
themselves  tliat  they  had  done  too  much,  and  were — -to  use  a  common  racpRfli" 
— "done  up."  Instead  of  going  back  to  their  ordinary  avocations,  theyhtwtD 
"take  i-est,"  in  oiilcr  to  get  over  the  effects  of  their  attempt  to  be  made  Btnnjw 
and  better  by  much  walking.  There  ha.s  been  in  the  therapeutics  of  the  pi* 
and  there  is  in  tho  pi-esent,  something  which  moy  account  for  thisL  Evai  idA'" 
doctors'  orders,  people  were  "pulled  down"  by  one  mode  of  treatment,  and tbfl 
built  up  by  another.  Tliey  were  starved,  and  bled,  and  valked,  until  they  cm^ 
neither  stand  nor  nit,  and  then  were  fed  up  and  stimulated  to  a  d^ree  sniqiosw 
to  bo  coninicnsunite  with  tho  rt.'duction ;  and  they  were  sometimes  "coitd,*!** 
more  often  "killed."  Bleeding  is  not  much  in  fashion  now;  but  still  people «* 
Kent  to  one  watcring-pluce  to  l>e  stiirvcd  and  purged,  and  then  to  another  to  I' 
"  made  iip  ; "  and  many  know  with  what  batl  results.  This  idea  of  knocking  do^ 
and  building  up  oftt-n  jMisses  nowadays  out  of  the  doctors'  hands ;  and  many  Aint 
that  they  know  wliat  is  best  for  themselves,  and  so  they  set  off  on  a  toor " 
walking  to  take  down  so  many  pounds  of  weight,  and,  having  succeeded  in  •«<*'" 
plishing  their  purjwse,  find  themselves  much  less  able  to  bear  the  wei^t  that  ih*?" 
have  left  to  caiTy. 

2.  RuHnhuj. — There  is  a  great  physical  difference  between  walking  and  nuinin?- 
In  walking  the  body  is  always  supported  by  one  leg  on  the  ground ;  in  nami"^ 
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it  i%  betWMo.  each  step,  unsupported  for  a  Hbort  aod  vnryiit^  tinie.  In  walkiixg, 
lioveTer  fikst,  tlit^ro  is  continuous  support ;  iii  imniiing,  bowf ver  alow,  tlioiv  in  j: 
break.  A  man  may  walk  four  and  a  half  niileM  in  an  liour,  luid  not  l>o  "out  of 
breath ;"  but  be  cannot  run  three  and  a  half  luilf'A  >ndthout  being  sa  It  mny  \to 
little  or  notliioir  to  thn  h(!althy  niuuer,  but  it  is  a  fact  Uiat,  even  with  lesa  ground 
travcrei^d,  ]k  breathes  more  froquently  than  the  walker.  This  is  m  because,  duriu^ 
that  interval  of  kun} ic-iutioii  in  tbu  air,  and  as  a  invuiis  for  its  prupamtion,  tho  chest- 
waJlit  have  to  l»o  "  fixed ''  by  tbe  voluntary  determination  to  run,  and  tbo  quite 
involuntary  aminpmiont  of  tho  muscles  which  havo  to  carry  out  tiiis  act  Tin- 
muscular  fatigue  of  the  limb  muscles  in  ruuning  may  be  the  same  as  that  incurrBd 
in  walking  over  a  given  apace  lu  an  allotted  time.  But  the  conditioua  of  tbo 
muscles  of  respiration  ai'e  different  in  tlto  two  forms  of  locomotion.  The  wulkor 
may  quicken  his  pnlite  and  respiration,  but  ho  doea  so  in  <|uit*:t  a  mcKlN-ate  degruu ; 
while  the  ruTiner  incrcju«?s  tliem  to  a  degree  that,  in  proportion  to  the  mte  of  UKive- 
mcnt,  is  marked  and  may  be  mlHcbievous.  This  dejiemU  upon  the  fixation  of  ilitf 
breathing  apparatus,  in  ordvi*  to  lift  both  feet  off  the  ground  at  once.  This  tixatiuii 
is  at  its  maximum  whim  either  foot  in  raised,  and  at  its  niinimum  when  (■ach  is 
again  pirt  do*7i.  There  is  a  fraction  of  a  second  when  breathing  cMutea.  This  is 
at  the  moment  of  eteN-atiou,  aud  the  fraction  is  very  small ;  l>nt  if  a  uian  breathes 
wlwn  at  rest  from  fourteen  to  sixteen  times  in  a  minute,  and  when  waUdog  briskly 
at  from  eighteen  to  twenty  times,  he  will,  in  nmning,  make  from  t'weiity-five  to 
thirty  iiiApii'ationjt  in  the  same  time  ;  or,  in  quick  running,  his  number  of  n'«pirations 
will  Ih!  carried  fnr  beyond  ilip«e  tigures.  Now,  it  is  not  the  increase  in  the  actual 
number  of  res^>irations  jier  minute  that  is  of  bo  much  importance  as  the  special  con- 
ditions which  determine  this  increase,  and  the  fact  is  that  there  is  a  aliort  period  of 
time  that  is  passed  at  each  step  without  any  breHthiiig  movement  wliatever.  The 
reaolts  of  such  6xation  arc  found  in  luugs,  blood,  heart,  and  braia  Tlie  chest-walla 
being  fixed,  and  at  the  point  of  nearly  full  expansion,  the  lungs  are  doing  no 
ary  work  for  that  time,  and  are  kept  at  undue  Rtrain,  and  m  the  air 
I-are  unduly  distended.  Tlie  arrest  of  respiratory  change  iuducea  diminislicfi 
Oxygenation  of  the  blood,  and  so  tho  lipa  become  dusky  in  tint.  TIk'  return 
of  blood  from  the  lungs  int/>  the  heart  is  fipae,  but  its  exit  is  opposed,  and  so  the 
heart  becomes  dilat*»d  ;  while  tlip  return  nf  blood  from  below  and  from  abo\-p — 
that  is,  from  tho  body  generally  and  from  the  head — is  opposetl,  and  so  them  ariFies 
fnlnes  of  tlic  vx'ssels  in  the  brain,  showing  itseli  externally  in  suiTuscd  and  {im- 
jflcting  eyeballs  and  dusky  lips :  and  internally  by  giddiiioar,  or  confusion  of  ideas, 
and  sotuetiuica  1^'  the  rupture  of  a  vessel. 

1  have  often  seen  l>oyH  and  young  men  running  a  "  paper-ehaao/'  or  playing 
at  football,  who  had  blue  Up«,  were  breathing  forty  tinif-a  in  a  minute,  anil 
with  oym  "  starting  out  of  their  heads ; "  and  I  have  aftcnvarda  found  dilated  and 
weakened  heorta,  with  over- frequency  of  beat,  and  irregularity  aud  intennisaion, 
as  liie  direct  rMu!i«  of  such  frequent  strain.  If  such  things  bo  rocognifled  early, 
and  while  there  is  yet  time  far  development  and  growtb,  and  provided  also  that  th<~> 
joong  bat  Kuflering  athlete  will  do  what  he  is  told,  Kuch  muichief  ua  luay  have  been 
caused  may  be  reduced  to  a  minimum,  or  may  paas  away.     But  un<ler  ripposite  eon- 
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ditions — i.e.^  where  growth  is  completed,  aiid  the  temperament  is  sacb  that  die 
exercise  is  maintained  in  spite  of  warning — there  has  been  permanent  disablemeal, 
from  the  rupture  of  a  vessel  in  the  lung,  from  unalterable  disease  in  the  hfltrt,a' 
from  deranged  circulation  in  the  brain. 

It  does  not  come  witliiii  the  scope  of  this  paper  to  describe  what  m»j  iriie, 
of  either  good  or  evil,  when  "running"  is  undertaken  in  games  of  various  arts 
such  as  cricket,  football,  racing,  and  the  like.  The  evils  which  may  result  fromTirfeBt 
exercise  are  fully  discussed  in  anotiier  section  of  this  work.  Allusion  has  been 
niad^  here  to  the  effects  of  running  generally  as  compared  with  walking,  and  Wtm 
only  illustrated  those  points  by  reference  to  games. 

3.  There  are  but  a  few  lines  to  be  written  with  regard  to  "  swimming'  u  t 
mode  of  "  travelling."  It  is  Aot  until  quite  lately  that  there  have  been  uff 
examples  of  its  use  for  that  purpose ;  and  it  is  not  part  of  my  duty  to  diii» 
such  events  as  swimming  across  the  Channel. 


B. — UIXED,    OR  ASSISTED,    PERSONAL    EXERCISE    IN    TRAVELLING. 

(fj)  The  bicycle  and  the  tricycle,  in  their  present  popularity,  are  affidrs  (rf  qnih 
recent  date.  The  old  velocipede  was  in  times  past  an  oddity,  amusement,  <t 
hobby  of  the  very  few;  but  the  bicycle  has  now  become  an  "  institution,"  u^ 
many  hundreds  of  men,  of  varying  ages,  are  travelling  daily  with  such  assistuKsM 
it  renders.  Apart  from  all  that  may  be  said  with  regard  to  the  bicycle  u  u 
amusement,  it  is  a  matter  of  fact  that  a  large  number  of  people  use  that  madoW 
daily  for  the  purpose  of  work,  and  tliat  they  pass  over  a  lai^r  number  of  inikiiB 
a  shorter  period  of  time  than  they  would  do  if  unassisted. 

The  locomotive  power  is  supplied  by  the  muscles  employed ;  the  bicycle  has  to  b* 
conveyed  as  well  as  the  rider.  Wherein,  then,  consists  the  gain  ?  How  can  a  n« 
cari-y  himself  and  his  bicycle  with  less  fatigue  than  he  can  carry  himselfl  *&» 
answer  is  obvious — that,  by  maintaining  the  posture  of  "sitting"  the  le^  H* 
relieved  from  all  the  muscular  exertion  that  is  required  to  maintain  the  "  uprigU 
posture."  We  neither  stand  nor  walk  without  employing  much  energy  to  mi* 
tain  the  erect  postnre ;  and  much  of  the  energy  so  consumed  in  standing,  or  walkias 
or  running,  is  saved  by  the  bicyclist. 

To  *'  accidents  "  that  may  occur  this  is  not  the  place  to  refer.  They  are  obrawJj 
much  less  common  with  the  tricycle  than  the  bicycle,  but  the  amount  of  «n«ff 
employed  in  the  former  is  greater  than  in  the  hitter,  and  the  gain,  quA  locoiiioti*t 
relatively  less.  The  effort  to  "maintain  balance"  is  less  with  the  former,  but* 
weight  to  be  moved  is  greater ;  and  the  mechanical  arrangement  for  the  conrtj- 
ancc  of  motor  force  is  opposed  by  a  greater  amoimt  of  friction  by  the  TMe^ 
conditions  of  the  machine.  However,  admitting  this,  there  is  a  gain  in  both  ^""^ 
and  distance  traversed  as  compared  with  walking,  and  so  such  appliances  mm*  '* 
held  in  respect,  and  treated  as  distinct  advantages  to  the  travellers  by  their  nwani 

Have  they  any  disadvantages  of  another  kind  1  None  have  presented  thenwdw* 
to  me-,  and  all  that  have  come  to  my  knowledge  have  been  the  results  of  mcASl^ 

Sir  Heni-y  Thompson  has  informed  me  that  he  knows  of  no  farther  evil  thd 
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of  noculent ;  and  that  inquiry  Bitiong  othent,  which  he  hu  be«n  kind  enough  to 
;c  for  me,  bad  noc  yielded  uny  otlmr  if&ulL* 

(&)  Hidiny  on  Uortthaek. — This  is  one  of  the  most  enjoyable  and  (in  point  of 
ith)  profitable  ntodra  of  lucomutiuu.  Thu  i-goIIt  motive  power  ia  supplied  by  the 
n^aiid  all  that  the  rider  haa  to  do  iu  IravulUng  by  such  aid  is  Co  guide  that  motion 
hedestintcl  eoid, 

Ut!rK,  us  in'  the  preceding  poragraplis,  iiothin;;  is  to  b«  said  about  "  accidents  : " 
I  tilts  must  be  noted — that  there  are  great  variflties  of  boma,  and  also  of  riders  ; 
I  that  tlie  conditioua  of  good  and  evil  vary  l>otwaen  tha  exfcreniea  of  good  ridem 
good  bones  on  the  ooe  aide,  aud  bad  rulers  on  bad  horaea  on  the  other ;  and 
ween  these  two  extremes  ereiy  rarioty  of  corofort  or  discomfort  may  be  found. 
f  a  fearful,  timid,  or  anxious  rider — a  man  who  ia  not  "  at  home  on  his  horae  " 
uUiiiig  can  be  much  muro  worrying  aud  depruaaiiig  than  to  ride.  The  fatjguo 
ma  from  oneosiness  of  niind,  insecurity  of  body,  and  anoh  riders  do  thcm- 
n<  much  monj  hanu  thuii  goid.  Such  men,  feeiing  worriud  and  troiiblodf 
a  throw  the  blame  upon  their  boraea,  whereas  the  real  fault  is  not  in  the  lioraes 
t  in  themselvea.  A  good  rider  is  not  to  be  easily  made  ;  and  all  the  att(>niptfl 
niske  some  men  ride»  only  end  in  disappoiutmait  and  disgust  fione-riding, 
^  means  of  traveliiug,  ahuuld  be  litnited  to  those  to  whom  riding  is  a  pleasure, 
■ay  men  ride  daily  to  their  business,  and  may  have  dono  so  in  the  hope 
^ning  good ;  bnt  th^  often  present,  aa  the  reimlt  of  such  riding,  all  tha 
■in  that  have  been  desoribed  in  preoading  ssotiona  as  accruing  from  unwonted 
HlUiiig.  whether  that  be  excessive  in  time  or  distance ;  and  ovtT  and  above  this, 
ilhe  troubles  that  arc  contingent  upon  overexertion  of  any  kind. 

Ailnirion  must  be  made  hare  to  travelling  on  horseback  by  those  whose  physical 
nation  nmdois  such  mode  of  locomotioa  mischievous  in  some  other  way  than  by 
vorbUgiM    There  are  some  wbo  suffer  from  hiemorrlioicbt,  probtpeus  ani,  faemta, 

Uutt  ikeculiar  pain  (rhenmatio  or  gouty)  tbat  is  felt  in  the  lost  joint  tlint  is 
f*tb)e  between  the  aacnim  aud  its  coccygeal  termination,  and  of  these  therv  are 
i&J  who  have  their  troubles  exagyccrabed  by  horau  ritting.  Horse  exercise  ahotild  be 
oiled  by  tliose  who  suffet-  from  diRrrhcBa,  menorrhogia,  or  leucorrbiea,  when  pith«>r 
Vof  tbeiii  is  profuse  ;  but  it  may  Ix?  of  gnrat  service  in  tbo  opposite  conditions  of 
Mi|iilion,  and  amenorrhma ;  and  when  these  two  have  oointndMl,  as  they  often 
<  &r  a  long  time,  in  spite  of  the  careful  administration  f>f  woU-selected  drugs,  all 
tthss  been  asmod  at  has  wmetiratis  beau  aocured  by  well-regulated  boree-excrcise. 

ny  this  much  is  not,  it  is  to  bn  lio])ed,  "  Iravelting  "  too  far  beyond  my  boundary. 

(c)  Driviruj — i.f.,  driving  your  own  lioraes  for  tbe  pui-poseof  travelling — may  be 

■Mit  enjoyable  {nsiime,  or  a  most  troubleeome  occupation.       In  the  one  case, 

uare,  exercise^  and  rest,  de|M.>ud  upon  the  oonrlitioos  of  weather  and  of  roads,  tn 

br  as  they  may  play  vith  or  against  you  in  the  journey  undertaken,  when  time 

if  no  oonae({uence  and  locali^  is  of  less,  and  all  but  *'  the  weather"  is  under  yonr 

H.  TliotofMin  Mff  :  "UnviagMtiD  no  vridMUM  of  miMdiiaf  MBwd  bjr  it,  exc«v^  ^  VT  of 

I  lu>«o  nuuld  in^uiHd*  of  otJiin>.    Tte  rviult  U,  that  I  hsvc  btan  uimL1i«  to  boor  thst  uijr  oso 

Im  the  urdUiu'y  awr  of  the  bicfoli)  thr  pmductioti  of  ujr  iliMiMr,  aUbougb  Mnvng  iToreaied 

Iticf  u    softfoMd  to  ban  ttriMQ  from  ovonicrtioe,  Juit  u  ttiky  lisppva  in  uij  olber 
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own  control.  In  the  other  caw,  Uie  journof  is  one  not  of  ptDo«tn«,  and  eu  varj' 
rart'Iy  Ix;  so  iu  ft  countrj'  sucli  oa  thiB.  Many  of  tlio  old  "tmvaUBw"  ub  ID  b 
fouDcl  hUII,  going  umsa  country  in  their  gigs,  and  with  the  wnples  of  Ihar  tP°^> 
bnt,  where  railwayii  have  interaocted  the  land,  the  old-faNhionod  travt-llrr  in  txma^ 
mtber  than  tweful,  ami  shares  the  fate  of  those  who  have  rcproduoHl  Ihr  "sU 
stage  coaches  "  for  tbcir  greater  gratification  in  killing  time  than  in  employing  it 

No  objection  is  here  urged  against  the  "  driiing  "  of  either  gig  or  rf»di  in  » 
for  as  thesR  are  adniittinl  pastimee,  or  individual  poculiariticA ;  but  thrf  w 
praeti£«Ujr  defunct  as  means  of  ordinary  locomotion,  and  Kquire  uo  fofther  iisaa 
hero  than  this — viz.,  that  thoy  oonduce  to  health  or  the  reverse  in  pnuportiop  t>tfcif 
oottsonance  with  those  general  rules  that  have  already  beoi  laid  dovn. 

In  apuaking  of  driving,  we  moat  not  forget  drivera  of  oabs,  omnibiuea,  dn^l 
▼ana,  market  carts,  postal  cartd^  bargee,  hearsen,  and  the  like.  Each  one  «( l^ 
ooci]]Atiomi  has  ite  peculiar  riaka — its  special  influences  u|)oo  health.  In  Um  as 
group  (he  evil  fffcctB  may  bo  due  to  the  time  occ«pi(«d,  tfan  coiiti' 
of  the  drive ;  in  another  to  tiie  character  of  the  hows,  and  thf- 
to  weather,  and  power  of  bearing  it ;  and  in  a  tliird  to  the  moml  eSBcb  of  tt^ 
oocnpations,  and  its  exiiosure  to  all  the  interfert^nceii  with  hi^alth  that  (^ 
oocupatioiis  entiul.  Thero  are  mnny  diffepenc^s  of  KfToct  to  be  obaervi'd  a««5 
those  who  travel  by  night  an<)  tliose  by  day  ;  lietween  the  somewhat  mony 
tion  of  a  stage-coach  driver,  and  that  of  the  man  who  drives  a  htiann,  in  his 
garb,  in  hia  at  first  aasumed,  and  at  last  natural^  look  of  meJanc^y  and  i^lf^ 
depression;  and  there  is  a  wide  divergence  between  the  smart  Hnnsnca 

who  comes  out  wh(-a  hn  likes,  and  the  unlucky  hirer  and  driver  of  m  frai       

'  "growler,"  whoso  honn  have  no  beginning  and  no  end,  and  wlu>,  if  lanlj  locV 
tip  to,  is  sttU  loss  rarely  overpaid. 

{d)  Romruj,  in  so  far  as  it  is  mischievons  in  its  effects  upon  health,  ts  m  ifl  ^ 
same  manner  as  is  miming.  It  necessitates  a  fixture  of  the  che>^t-walLx,  aoJ 
quent  ftooelerntion  of  tJic  respiration  luid  the  pidBo.  So  long  aa  the  uumltfr  ttf 
per  minute  is  not  in  excess  of  the  number  of  respirations  per  minutei  in  a  Wkif 
man,  when  either  walking  or  standing,  rawing  does  no  harm.  Thn  Moniki^ 
who  pulls  his  heavy  craft  at  the  rate  of  Bfteen  or  twenty  strolcM  r«eih(l4 
harm,  altltougli  his  work  may  be  hard  and  long-continoed.  Bnt  the 
racer,  in  his  lightest  l>oat,  injures  himself  if  bo  will  invrtttse  his  breathing  to 
or  troblo  its  physiological  rate,  and  this  he  must  do  if  he  IncraaMa  his  m 
strokes  per  minute  in  that  ratia  The  mora  eager  tlie  raoe,  the  more  mfM 
stroke ;  and  in  »o  far  as  breathing  is  concerned,  it  ts  In  pn>(«rtinn 
rapidity  or  the  frequency  of  tlie  stroke  that  sucJi  forced  roving  bvoonHB  iitjum* 
The  time  that  is  occupied,  or  rather  the  duration  of  forced  braatKing  thsi 
induced.  ha«  much  inflnenoe  upon  the  effect  It  is  one  thing  to  |iot  i«i  a 
five  mlnutt^'  duration,  and  quite  another  to  roaintjiin  an  exaggnrfttol  rmt«  of 
iug  for  half  an  hour.  I  have  frequently  seen  ooramea  dndcy  in  fan, 
in  lips,  and  with  projecting  eyelwlls,  just  as  the  raoo  is  orer;  and  wiOi 
ttujc  and  asliy  lips,  after  a  few  minutes*  rest  and  breathing-time  hare  cnaUal 
to  pun  again. 


TMAVBLUNQ    BT   CARBIAQB.  570 

(&)  Sailing  requires  only  tbia  to  be  said  hero — viz.,  that  when  a  man  vaXa 
is  own  boat,  and  takes  upon  himself  duties  for  which  he  is  not  in  physically  good 
aininjb  he  runs  a  risk  of  eooountering  more  bodily  fatigue  and  more  mental  strain 
lan  that  which  he  is  able  to  bear;  and  so  often  fiiils  in  personal  health/ wliile 
sziiaps  he  is  conferring  great  enjoyment  upon  others. 

(/)  SktUinff  and  Ballooning  have  hardly  yet  taken  their  place  in  modes  of 
■arellin^  and  the  most  that  can  be  said  about  them  is  that  th^  involve  a  certain 
moont  of  risk  to  life  and  limb  which  is  small  in  the  one  oase  and  relatively 
reat  in  the  other. 


C — CARBUGE  BIDING,  WITH  NO  EXERTION. 

In  carriage  riding,  railway  travelling  and  some  forms  of  sailing  or  Bteaming 
a  the  sea,  there  is  complete  immunity  from  actual,  j>erBonal  exertion.  Such 
loonaDtion  needs  iu>  exercise  of  will,  or  muscle,  and  yet  it  may  be  productive  of 
nmdi  miMhief  or  much  good. 

1.  Miding  in  earriagea  |drawn  by  horses  has  its  fatigue  and  worry.  No  one 
vbo  has  travelled  in  an  old  stage-coach,  or  in  a  diligence,  is  unaware  of  what  is 
Bant  In  both  conveyances  he  is  cramped  and  crowded  with  necessaty  or 
tmucessary  packages;  he  is  shaken  over  rugged  roads,  or  stifled  ^ith^st  ;.and  so 
■tdtt  end  of  a  day's  journey  is  sometimes  worried  out  of  his  temper,  if '  not  out  of 
Ui  Knses,  and  is  unfit  for  the  next  day's  work. 

fiul^  apart  from  these  inconveniences  to  which  our  fathers  were  jnlyected,  there 
Mtiuwe  that  are  involved  in  what  is  known  as  a  "  tour  on  the  Continent,"  where 
catriages  are  used  now  as  they  were  in  years  gone  by,  but  with  this  disadvantage,  that 
■i>oe  the  railways  have  made  their  a^ipearance,  the  diligence,  the  carriage,  or  the 
VMcli  are  not  as  well  appointed  as  they  used  to  be.  So  far  as  I  have  seen,  in  much 
tttnUio^  both  in  this  country  and  elsewhere,  there  has  often  been  the  attempt  to 
10  too  much  in  a  slunt  space  of  time.  Hence  comes  early  rising  carried  to.  an 
■BlMslthy  excess ;  long  hours  of  travelling  in  uneasy  carriages ;  and  much 
"■{^lointoient  at  not  reaching  the  appointed  end  at  the  time  that  was  fixed  upon ; 
l^galar  feeding  and  broken  rest,  and  all  the  evils  that  such  conditions  carry  with 
ftflm  in  their  train,  l^ieae  unpleasant  things  occur  in  the  finest  weather,  but  they 
*n  aggravated  a  thousand-fold  in  bad  weather,  and  by  the  thousand  and  one 
Modents  that  always  occur  in  travel.  So  it  happens  that  those  who  journey  by 
■filigeuoe  or  car  or  coach  often  sufier  more  than  they  would  have  done  in 
nan  gone  by,  or  than  they  need  have  sufTered  now,  if  they  had  been  content  to 
iTiil  themselves  of  railways  and  tunnels  and  otiier  advantages  that  have  been 
ntroduced  during  the  last  half  century.  Carriage  driving  has  its  pleasures  and 
dvantages,  but  many  of  these  exist  in  imagination  rather  than  in  fact  It  may  be 
Biy  plausible  to  say  and  to  think  that  your  time  is  at  your  own  disposal ;  that  you 
)  where  you  like  and  stop  where  you  like,  and  so  arrange  things  quite  in  accordance 
itii  your  own  schemes  and  wishes.  But  the  vast  majoiity  of  people  find  that  a 
xttch  driver,  or  Italian  voituricr,  is  as  tyrannical  in  his  orders  as  is  the  railway 
final  and  the  railway  train,  and  that  they  arc  at  his  mercy  in  their  journey ; 
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that  they  are  obliged  to  get  vp  vhen  he  orders,  and  stop  trhpn,  where,  ud  ■  ' 
long  x<*  he  pleases  ;  and  so  find  themselves  to  be  but  slavr*  of  th<'ir  own  Krniti 
for    the    time    boing,    iiisUmd   of  bciiiji;  tlie   Hccoiuinodated   and   tcnderlj-huAil 
occupant  of  a  carriage  under  railway  control. 

But,  it  may  be  said,  some  plaww  we  wish  to  visit  CAnnot  be  reached  by  rulwit, 
and  we  can  niako  oiir  own.  plans  if  we  choose  to  do  no.  There  is  travelling  whkk 
must  be  done  here  and  tliore  by  driving,  if  it  has  to  be  done  at  all ;  hut,  I* 
it  be  uskod,  is  much  of  this  travelling,  in  any  sense,  necessary?  It  may  he;  iirf 
then  the  best  plan  is  to  make  the  bpst  of  it ;  but  a  vast  amount  of  }wxutfa% 
of  such  sort  is  by  no  moans  necessary.  It  is  undertaken  to  gratify  a  vbta  ar 
fancy ;  and  it  has  not  fallen  to  my  lut  to  see  any  people  so  much  vexed  \ij  dislftyi  ■ 
those  who  chose  this  mode  of  conveyance  of  tlioir  own  sweet  viU.  Apia,  k 
may  be  very  well  to  say.  before  starting,  that  all  things  are  in  your  own  hindi; 
but,  as  a  matter  of  fact,  it  is  not  found  that  you  possess  this  absolute  oootni 
Hbnea  may  fail,  ami  harness  may  break;  the  wheel  may  come  off,  or  th»  dnf- 
chain  be  broken ;  and  when  these  things  happen,  any  one  or  more  of  the oi,  JM 
are  at  the  mercy  of  the  driver,  and  he  may  detain  you  to  any  warrantaUe  cr 
onwarraiitable  extent. 

In  these  ways  travelling  by  road  may  be  a  great  wearisoraeness  to  the  flesh,  snJ  > 
greater  worry  to  the  spirit ;  but  if  all  goes  well,  tlio  journey  may  bare  been  fnwgt* 
with  much  pleasure.  But  it  is  ofton  very  wearisome,  even  then,  and  the  diKonforti 
produce  many  ilk  of  fatigue  and  ill  temper  that  an*  injnrious  to  health. 

2.   /iailwatf   7h-<iveliing.—ln  what  has  been  already  said,  in  previous  sectiOM, 

this  mode  of  locomotion  has  been  alluded  to  ;  and  all  that  has  been  uttend  wilk 

[^tCiptrdto  "time,"  "amount,"  "motive,"  "  conditions,'*  and  the  like,  apply  also  to 

railway  journeys ;  and  ao  the  only  i>oint8  to  bo  considered  here  are  thoM  irti^ 

cspecinlly  belong  to  railway  travelling. 

Railways^  and  niilwny  carriages,  differ  tn/<rr  «  ;  the  road  may,  on  the  one  hand, 
be  good,  and  the  carriages  well  made  ;  or,  on  the  other  hand,  the  lines  may  U 
uneven,  the  cai-riages  badly  poised,  not  firmly  coupled,  and  their  interior  ama|e> 
raent,  as  to  both  height  and  broadtli,  fjuite  inconsistent  with  comfort.  With  ihoK, 
at  least  six,  elements  to  bo  taken  into  notice,  the  permutations  and  eoraUn 
tions  are,  indeed,  very  oonsiderahle.  There  are,  at  leairt^  some  seven  hnudrai 
possible  conditions  to  bn  taken  into  account !  These  may  be  for  good  or  «t%  hkI 
most  be  rarioitsly  mixtxl ;  but  let  us  inquire  as  to  the  net  outcome  of  nflvij 
journeying,  and  try  to  sec  in  what  way  it  differs  from  any  other. 

The  ratio  of  time  occupied  to  space  tmverseil  is  unlike  tliat  of  any  other  teo^ 
of  common  locomotion  ;  for  the  nnml>er  of  miles  passed  through  in  a  given  liv  i> 
greater  than  that  accomplished  by  any  other  mode  of  ordinary*  travelling.  The 
Uttpidity  of  transit  is  greater,  and  this  lias  ita  offocts  of  a  somewhat  subtle  chanc(«r. 
Let  me  take  (I)  as  an  illustration,  a  journey  of  twenty  mfles^  in  A  troa-etoppiB? 
train.  "Hie  man  takes  liis  seat>  and  the  moveinent  begins,  and  it  may  bo  gnuhuS** 
and,  at  the  enil  of  twenty  mil(«,  the  train  pulls  up,  and  the  journey  is  over.  It  ids* 
have  occupied  thirty  to  tifty  minutes  ;  but  the  speed  has  been,  with  varying  amount, 
such  as  to  exjKMC  eyes,  ears,  muscles,  and  nerves  to  a  constant  successioa  of  tt^t^ 
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lods,  postures,  and  efforts,  so  that,  be  the  carriage  ever  so  well  appointt-d,  these  con- 
itna  have  had  their  phj-sical  effects.  There  is  pulling  at  the  eyeballs  on  looking 
t  of  window ;  a  jarring  noise,  the  compound  of  continuous  noise  of  wheels,  and 
is  conducted  into  the  framework  of  the  compartment  j  with  the  obligate  of  whistle 
d  of  the  brake  dashing  in  occasionally,  and  always  carrying  some  element  of 
BOTance,  surprise,  or  shock  ;  there  is  the  swaying  of  the  train  from  side  to  side, 

the  jolting  over  uneven  rails  and  ill-adjusted  points ;  and  the  general  effect 

these  upon  the  temper,  the  muscles,  and  the  moral  nature.  Let  all  that  is 
pedilly,  or  oocideutally,  out  of  order  be  left  out  of  consideration,  and  suppose 
■t  ill  is  as  good  as  it  can  be,  and  yet  there  arc  the  residua  that  have  been 
situmed.  There  are  "  impressions "  that  are  made,  and  that  uuavoid- 
Ifi  by  the  very  conditions  of  the  journey ;  and  they  involve  fatigue.  The 
9  ire  strained,  the  ears  are  dinned,  the  muscles  are  jostled  hither  and  thither,  and 
e  nenres  are  worried  by  the  attempt  to  maintain  order,  and  so  comes  weariness, 
it  oiay  be  dissipated  in  a  few  minutes  by  a  walk,  and  may  mean  nothing  when 
di  journey  is  occasional.  But  if  it  be  habitual,  then  much  may  creep  on,  quite 
■dionsly,  that  it  may  be  quite  difficult  to  get  rid  oL  If,  in  order  to  "  rest  the 
a,"  a  man  takes  to  reading,  he  does  not  deliver  himself  from  the  other  sources  of 
nonfort ;  and  as  regards  the  eyes  it  is  not  certain  which  may  be  the  worse  of  the  two 
to  Ke  objects  passing  rapidly,  or  to  have  the  strain  of  fixation  of  the  eyeballs 

tiw  Hnes  of  a  newspaper  or  book.     The  man,  for  the  time  being,  becomes  a  part 

fte  machine  in  which  he  has  placed  himself  being  jarred  by  the  self-same 
■nuent,  and  receiving  impressions  upon  nerves  of  skin  and  muscle  which 
>  none  the  less  real  because  they  are  unconsciously  inflicted.  In  tliis  there  is  not 
^  bat  exertion  and  &itigae. 

Oompare  with  this  (2)  a  journey  iu  a  "  stopping  train,"  with  all  the  modem 
pliiDOfls  of  starting  quickly  and  pulling  up  abruptly,  and  there  is  an  amount 
Mueular  annoyance  Mid  moral  vexation  that  is  proportionate  to  the  number 
Moj^iagea.  The  suddenness  of  movement  or  its  arrest  is  most  trying  to  veiy 
Qj.     Thmx  backs  are  jarred ;    their  reading  is  stopped ;    first  thrown  forward 

a  sharp  application  c^  the  broke,  and  then  backwards  by  the  fresh  start  of 
'  (Dgine,  they  have  no  sooner  settled  themselves  into  their  seats  than  the 
M  pTDcesaea  are  repeated,  and  these  %L»que  ad  natueam;  while  each  jar  and 
'•  hu  its  accustomed  shriek  of  whistle  and  grind  of  brake.  It  has  been  my 
iortone  sometimes  to  pass  over  eight  or  ten  miles  in  one  of  these  trains,  in 
tt  to  save  time  ;  but  I  do  not  hesitate  to  say  that  the  fatigue  at  tlie  end  of 
i  a  journey  has   been   greater  than   it   would   have   been   if  I   had   walked 

distance,  and  ten  times  greater  than  it  would  have  been  had  any  other 
Une  been  adopted,  save  perhaps  a  market-cart  without  springs  jolting  over 
U«ade  rood.     But  "  time  is  money,"  according  to  an  old  copy-book  maxim ; 

so^  iu  this  way,  thousands  of  people  daily  "  save  "  those  two  elements  included 
ke  proverb,  as  they  think;  but  often  find  that  they  have  made  a  false  calculation, 

that  they  have  "  lost "  botft  in  the  illness  that  compels  them  to  take  a  long 
id  of  rest.  It  is  no  marvel  to  me  that  so  many  are  thus  injured.  The  only 
f  iiut  astonishes  me  is  that  so  many  go  on  for  such  long  periods  of  time 
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ansoatbod.  A  ^'railway  Accident"  may  kill  or  injare  mimj  In  a  tnameDt;  oA 
then  there  are  columiui  of  newspapers  full  of  ucvoitiity  of  the  acctdcat ;  aud  bUt 
tako  place  for  "corapensatiou ;"  but  theat*  event*  bring  into  notice  wlj  •  l»» 
co-ses,  whilo  the  chronic  coUisians  fa  &  bundreH  tniins,  night  anil  morning,  are  ikia{ 
the  Bsme  kind  of  work,  and  iiiBictiiig  damage  to  Taloable  tivea.  Bat  thiaiidiB* 
ao  gradually  that  it  is  only  after  a  tuue  tliai  the  ill  effects  are  rocogniaad.  Wbfl 
I  have  said  inny  possibly  be  distasteful  to  many  who  may  read  time  pi{Si 
but  I  ain  convinced,  from  large  erperienee,  that  the  evils  are  not  owntrt4 
That  which  enables  me  to  say  thia  with  confidence  is  aaniething  like  the  "prrf 
of  a  ntun  " — viz.  this :  that  ofteu  whim  I  bjire  counwrlled  a  clmnjiiv*  in  lb 
mode  of  travcUtug,  and  such  change  has  been  adopted,  all  the  troohki  ^ 
health  havo  passed  away.  'I'his  has  been  so  when  the  advice  was  not  toe  lilt 
and  when  it  hits  been  followed,  by  thoee  whose  Rymptoms  were  nem 
own  minds,  connectod  with  their  ti'a\Tpning,  but  wore  in  such  a  way  -  _ 
upon  it,  that  the  change  of  form  in  locomotion  has  led  to  their  reinovnL  IfiriE^ 
fllat«d  beret  the  s)inplouui  bare  not  been  fatigae  of  musclua  or  any  oonaoioca  tmii; 
but  those  of  incapacity  to  attt-nd  to  btisiness,  want  of  quickness  in  pcferftki 
or  an  irritable  over-senBitivcnesB  aliont  little  things;  uncertainty  of  jail^iwst 
hesitation  about  triflea,  cxaggeT&tion  of  feeling,  with  failure  of  meniorr;  ta  it- 
aptitude  for  work  quite  beyond  description  in  words,  bnt  yet  a  rccogniaid  £#; 
rextlee^fnesK  by  night,  weariness  by  day,  with  loss  of  appctit<i  and  loss  of  wei^;' 
sometimes  a  stolid  indifference  to  this  or  that  which  demands  atCentioo,  vA  * 
most  trying  sense  of  worry  about  business,  or  about  health,  that  makes  lib  ({0* 
misemble  and  oft«n  useless. 

3.  There  is  ranch  railway  travelling  that  docs  not  fall  into  either  of  t)i«  gR^p 
of  journeys  just  dp«ci-ibe<l ;  they  are  supposed  to  bo  short,  bat  other  JoiOTtfys  »<f 
be  very  long.     Instead  of  from  b>n  to  forty  mites  being  irarcT8Bd  daily,  thscafV 
which  reference  is  now  mode  are  those  in  which  the  distance  passed  over  ti  wA 
greater,  and  may  be,  taking  the  arerage  of  years,  one,  two,  or  oven  tliwa  Iota' 
miles  per  day.     Some  men  may  continue  such  an  amount  of  trarellinii  for  JV 
before  tbey  fail  in  health.     They  use  the    "express  trains,"  and  perfAnn  '^ 
joumcys  under  the  most  favoura]>lo  conditions  of  carriage  ;  but  they  safftf  sitfaT 
do  so,  and  often  are  loth  to  believe  that  their  aufierings  have  anytliia^  to  ife  ftA 
tteir  mode  of   Ufa     Alany  who  take  that  "  Tory  ea-^v  journey  "    firom  Bri^* 
to  Londuu  and  back  again,  daily,  say  that  it  is  no  fatigue  to  them.     Hw^  M 
their  newsjiapcr  at  the  ouo  end,  and  read  it  until  they  reaofa  th»  other,  d*  ihir 
day's  work,    ami    repeat  the   process.      This    travelling    may    not    bans   ^* 
people,  but  others  it  may.    These  last  gradually  bsoome  unwell,  and  oooHk  a 
physician    aa    to   Ute  set   of  symptoms    described   nbova^      They    take  t^  «A 
that   in    tlio    foim   of  medicine  prescribed   with   a  view   to  oouibst    tbs  ^«i^ 
diffivulty  or  discomfort  tliey  may  feel,  bat  they  get  no  better;  and  at  Isnjftki  nM 
change  ut  faiibit  xxaj  occur  by  accident,  or  may  be  recommended  apon  quit*  aostfat 
ground  ;  the  daily  joumcys  are  done  away  with  for  a  time,  nod  tti^  am  • 
But  the  old  miseries  oonie  Inick  when  the  old  habit  is  nsumcM],  and  it  is 
until   the  tm\iilling  is  «to]iped  that  tlie  disoomforts  oeaae.     How   imvj  1 
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{baiul  thu  out  for  thimuielves  it  is  impossible  to  saj  ;  how  manj  ^  on  with 
uujiiuuty  I  cannot  t«]l ;  but  of  xhx»  I  am  curtain,  that  a  larjfo  nuiuber  of  tbosn 
vho  h&VB  Buffered  have  been  obliged  to  alter  tbeir  plans,  redact!  tboir  tr&vftlling, 
and  haT«  got  wall ;  whiln  others  hAve  gone  nn  in  xpite  of  waniiug,  and  have 
been  compelled  to  ^ve  in  at  hut 

Theru  U  much  travelling  that  Ear  exoctnls  ibe  joarney  of  one  huudrcil  miles 

daily,     Tbero  ore  many  whow  avocaiions  cull  ujun  theni  to  pass  over  £ar  wider 

tiada  of   coautry.     They  have   the  habitual,  monotonoua   going  baclrwarda   and 

(onnrda  from  this  place  to  that ;  but  tht-y  take  niunbuni  of  Ion;;  jouruoys  of  many 

hvQibwii  of  miles  per  week,  going  ^"i  north  to  south  and  from  oast  to  woat, 

and  traveraing  thousands  of  miles  per  month,  in  order  to  conduct  thoir  businesi. 

Thfty  '*  break  down,"   and   in   the  ways  already  deacribed ;    and  there   are   two 

prittdpal  diroctioni  in  which  tiieli-  tfoublea  come — viz.,  in  failure  of  brain  or  heart. 

M(!B)or>-  and  judgment  bcc-omi-  irapeircd,  with  loss  of  power  to  ooiraentrate  thought 

and  pay  atttfntinn  to  tlin  work  in  tiiuut    Or,  there  tH  breathleMneas,  irith  diaoomfort 

It  the  heart :  some  fulncu  of  the  luwnr  limlw,  with  the  s«mM  of  great  weight 

^ted  Tmrineas ;  inapt.itiide  for  exerciae^  and  inca|iaoity  foraleep  ;  and  the  man  often 

ttji,  "  I  am  undone,  and  yet  I  am  not  ill ;  I  cannot  do  what  I  oaed  to  do,  nor  can  I 

•Mk  vhat   I  iiaod  to  iK^ar."     Ho  may  go  on  to  aay,  "I  have  taken  rest" — and 

^lki»  may  mean  tliat  ho  has  goni?  to  India  and  lisck  for  a  thi'ee'monthi'  tour,  or 

[Ih  nihed  aboQt  the  Continent  of  Kurope,  from  Cahui  Co  Trieate,  from  Mdkov 

|4o  Hulrid  \  and,  "  ua  U-a veiling  never  hortii  me,"  lie  may  say,  "  I  am  gurprised  and 

^uqi{KnDtod  that  I  am  no  U-ttcr ;  I  have  come  home  expecting  to  return  to  my 

vod:,  bat  am  t\\i\Ui  unfit  l-o  take  it  up.     What  am  I  to  do  I"     How  often  this  kind 

V  ttvy  hog  been  told  to  me  I  need  not  aay,  but  my  anawer  to  the  queirtion  haa 

'  MB  unpermtive,  and  in  one  word,  "  Rest."     After  auch  advioe  has  been  followed, 

'  we  ZKull  has  bcea  entirely  saUatactory ;   but  \vtj  much  more  often  t2ie  kind 

yi  fution  that  ia  acked  ia  thla  ;   "  Can  you  nut  givo  mo  something  to  take  beetdea 

lot)  M  that  I  may  go  on  1"     The  anawor  ehoiild  be,  lo  far  as  my  experience  toaohea 

■*  «a  emphatic  "  No ;  there  ia  no  aecond  beet  j  you  muBt  reduce  your  ttavolUng 

|a>c  t  limp  to  tiily  and  never  a|pUn  attempt  what  you  have  done  before."     This 

wiicn  followed,  many  have  fiaund  aomo  way  of   so  amui^g  and   dimiuiatung 

«*ir  joumpvfi   or   tn   do  great    ami    valnalib-    wnrk.   and,    still    further,    to    eiyoy 

itteirUvaa 

If  it  \»  iL&ked,  "what  is  there  in  railway  travtlling  that  is  so  bod  1"  my  reply  ia 

^COdtainiHl  iu  much  that  Itaa  been  already  said,  but  with  this  furtlivr  addition,  which 

vilJ  be  licst  mode  by  two  illustrations.     Every   one   must  have  seen  a  mstleas, 

aybg  cluld  taken  on  a  ntir^e'ii  lap,  hud  down,  and  patted  on  ita  back,  at  Uie 

late  of  t<-n  pats  in  five  aecomlA,  Kimetimes  fifteen,  soraetimea  twenty  ;  so  that  the 

0iimLvrof"potting8'*  ranges  from  six  to  twelve  hundred  hi  a  minute.    The  vfthrmence 

of  such  puttings   it  is  dilGcult  to  measure,  but  it  ia  generally  in  praportian  to  the 

DOIBC  that  tlie  child  may  inakix     The  poor  littlo  oreatnre,  after  tlie  admiiiistraUon  d 

aome  eight  or  twelve  hundred  knocks,  booomes  quiet,  and  is  said  to  be  "aalaepu'* 

CffBtla  Bwoying  iu   the   anna,    bitlmr  and  thither,    has  done   no  good,   but  this 

"  putting "  baa  been  wonderful  in  its  effecta     Now,  allow  that  the  prone  posture 
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and  the  dorsal  knocking  may  have  pat  some  intestinal  flattts  Id  a  loa  muoaifiratil' 
iioMittou  tluvn  that  which  it  oocupii»(1  ^rf■forf•,  it  i&  quite  certain,  in  my  judjnwi^ 
that  Huoh  a  roadjufttmont  cannot:  account  for  more  than  a  Kiuall  fraction  of  tltc  tixsi' 
political  resolL  Tho  child  has  gono  through  a  uriea  of  "  coucuaeions"  of  lb  brniii 
and  Rpinal  curd,  and  haa  been  '*  concussed "  to  ''stupor."  It  is  not  hoaltljy  "ik^' 
it  is  uulietilihy  "  ooiiia,"  that  has  bpca  kg  induced. 

&ly  second  illastration  may  bo  verified  any  day  and  by  any  on^  vb<t  ' 
the  paina  to  obflervo  what  hu  may  iiuu  in  an  afternoon  train  leaving  ibo  <  it> , '  -  -j 
other  tcnuintia.  £^ght  gentlemen  take  their  aeats  in  a  first-clan  tvniijQ 
one  with  a  basket  of  tiHh,  another  vith  fruit,  othr^^  with  new8[iapent,  or  whu  vt, 
they  aro  brisk  and  lively  in  talk,  and  are  not  over-fatignod,  worriiMl,  or  out  of  bailtk; 
but  not  long  aAcr  the  tnuu  has  Htarted  one  dropa  hia  book,  another  his  newijaiv, 
a  third  is  bored  by  tiio  man  opposite  who  will  talk,  and  so  pots  his  hesd  inU* 
oornur.and,  as  I  have  oflen  observed,  within  twenty  minates — uay,  cvtm  witJtin  to- 
more  tliun  half  the  occupants  of  the  carriage  hare  been  asleep  This  mftf  )* 
seen,  although  not  to  the  same  degree,  in  a  morning  or  mfd-day  train  ;  and  mv  br&ij 
is  that  the  same  thing  occunt  here  as  in  the  case  of  "patted  "  luiby — C«.,  tint  llr 
condition  is  not  wboleaome  "sleep," but  a  kind  of  ** stupor,"  induced  by  "caufiji 
of  the  brain."  It  may  be  said  that  these  are  strong  terms;  but  I  knoviotaf 
others  that  would  adequately  convey  my  meaning.  The  state  induced  is  not  *'il»f." 
but  a  "stupidity,"  or  "stupor."  The  jar  of  the  train  shakes,  knooka,  or  "coiuniv*' 
the  bead,  and  brings  on  the  stupor.  It  may  soon  pasn  away;  it  nM^l  not  fuen 
bat  it  can  be  seen  so  frequently,  and  it  takes  place  with  such  mp 
quito  impussible  to  account  for  it  by  all,  or  anything,  that  we  kiio\(  :  _ 

b1«^.  BdcH  concussion  is  not  confined  to  railway  carnages;  it  may  be  ami  if 
amniboB,  tnuncar,  or  any  other  mode  of  conveyance ;  but  it  in  in  the  traia  tlHl 
it  is  observed  the  most  ^^uoatly  and  the  most  distinctly;  and  it  rnnuetUit' 
mischievous,  as  muck  so  as  any  dram  or  drug  that  would  or  could  prodoMsB^ 
effect 

V. — TuK  AccoMPAKiMKirTft  OR  Coxcomitants  op  Tiu.\-euj!io. 

It  may,  I  think,  be  taken  for  granted  that,  a«  a  general  rule,  "  rv^lantr* ' 
habit  is  conduciva  to  health,  and  that  '*  irregularity  *  is,  more  or  less,  injonma  ^ 
is  of  importance  thnt  meds  shoidd  be  taken  at  the  some  huuni,  day  by  thy ;  ll*^ 
they  should  l*o  of  wholesome  sort ;  that  the  hours  of  re«t,  and  sKvp,  aiid  ankic;' 
should  be  orderly  ;  that  itressing,  undressing,  ami  washing  xhoubt  !«  also  not  roMT 
interfered  with.  But  travelling — except  such  as  is  habitual  and  planned  — i 
upon  alt  these  conditions.  Theiv  is  scarcely  one  that  can  be  maintainiwl  "' 
journey."  A  hurried  breakfast  takes  the  place  of  an  ordinary  w^  ' 
are  provided,  or  Imught  at  a  place  that  may  be  the  only  one  a«»s 
are  taken  instead  of  the  ordinaiy  lunch,  and  often  at  an  unaccustomed  bnori 
JT  no  projier  sleep  ;  aud  the  a^xewiories  of  health  are  aowber«.  What  fass  W 
aaid  hL-re  luiiy  lie  (.^imidered  uu'lfr  th's  following  beads: — 

(a)    Changes   of  tempemture   and   climate   aro    the   naluml    conwoitlaut*  <* 
trax-pJlin;^       There   may    be    uiuoli,    or   Httle,    or  none ;    but   ofWb    wlf"  ''^^^ 
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is  "much,"  the  traveller  is  sorelj  tried.  Any  one  who  journeys  from  Paris  to 
Uarseiiics,  for  exiunple,  or  via  vend.,  knows  that  ho  may  pass  from  w-iut^r  to 
•aumer,  ur  tlio  rvverae,  withia  a  few  hours ;  but  soumtimt-'s  h«  may  be  uuawarr>.  of 
the  provisionR  ikt&i  he  should  make.  Hundreds  of  people,  ovory  eoasou,  go,  iji  a  fev 
honrs,  fmiu  the  soorobing  heat  of  Inti^rlaclipn  to  the  cold  of  Mtirron,  or  fi-uui 
Lucerne  to  tlic  Rigi  Oulm,  and  art!  quits  unprepared  for  the  sudden  change, 
which  may  afibrd  pleasure  to  the  strong,  but  la  iittcnded  with  great  disadvaiitaga 
to  the  weak.  To  lijavo  Mar»cillcs  at  the  vloso  of  a  ttuiumer's  day,  to  go  to 
sleep  ill  the  train,  and  to  wake  in  a  damp,  misentble,  foggy  momiug  at  Foutaiue- 
bleaa,  and  cross  the  CtiiinncI  to  Dovor  in  a  snowstoi'm,  niay  be  an  accident,  aud 
somedDies  a  »eriouH  one ;  but  it  is  what  hundt'eds  of  people  undergo  in  tlie  niontha 
of  January,  February,  aud  Mareh,  of  every  year,  and  they  often  sufler  seriously 
in  conaequenoe.  AJl  the  good  that  has  l»een  gained  by  two  or  three  mouthii'  sojourn 
in  the  sunny  south  has  been  undone  by  a  journey  of  twelve  or  twenty  hoiu^,  and 
"  bad  colds  "  are  "  caught;"  and  there  is,  in  addition  to  the  annoyance  that  tlmy  may 
cause,  all  the  vexation,  and  diauppoiutuient,  and  fatigue  timt  many  know  too  well 
Add  to  tiiis  all  the  misery  that  accompanies  such  journeys  to  those  who  cannot 
afford  to  ride  in  slpeping-aira,  and  liave  everything  tliat  they  need  prepared  before- 
hand, and  it  is  not  hard  to  answer  the  question,  "  Did  this  travelling  do  any  good  /" 
(b)  Changes  in  habit  as  regards  "food"  an.*,  perhaps,  worse  than  those  which 
depend  on  temperature,  for  the  latter  may  be  of  but  short  duration,  whereas 
the  former  nmy  Inst  for  weeks  or  months.  "  You  may  tiitd  Komething  to  eat 
beyond  this,"  an  cx|>ericnced  uptjcr  waiter  and  traveller  once  said  to  mo  at  Geneva, 
*'  but  you  ertnnot  dint."  There  is  a  truth  in  tins ;  for,  although  the  boundaiy  line 
is  being  moved  ^-ther  away  in  all  dii-ections,  there  is  yet  a  limit  marked  without 
much  length  of  travelling  in  almost  every  country.  In  a  small  village  that  boasts 
three  **  hotels,"  within  six  miles  of  a  favoured  and  fashionable  '*  watering  place  " 
on  the  south  coast,  I  foumt,  not  ver)'  long  ago,  nothing  to  be  had  for  lunch  at 
either  of  tliem  savo  a  juece  of  stsle,  hard  cheese,  some  musty  bread,  and  some 
sour  beer.  It  is  not  long  since  that  the  only  change  in  diet  that  could  bo 
obtained  in  the  I^ko  district  whs,  as  a  dtstinguicdied  autlioress  said,  "from  egi^b  and 
bacon,  to  bacon  nnd  ^gs;"  and  tliis  elaborate  mitxH  is  all  that  may  be  encountered 
in  many  of  the  south-western  counties,  litis  may  be  all  that  a  hungry  walking 
tourist  cares  for,  and  it  may  not  do  him  much  harm  ;  but  it  is  not  the  diet  that  is 
desirable  for  one  with  tired  bi-uin  aud  disordered  stomacli,  who  is  obliged  to  leave 
hiB  home  in  onler  to  find  rest  and  diaiigc  of  scene.  On  the  other  side  of 
the  Channel,  even  in  out^of-tlie-way  places  in  France  and  Belgium,  something 
reallj  wholesome  and  palatable  may  be  usually  obtained,  but  in  the  south  of 
EWioe,  e>'en  in  largo  and  much-frequented  towns,  many  lia>'e  again  an<l  itgain 
complained  to  me  Uiat  they  **  could  not  get  enough  to  eat."  The  cup  of  tea 
or  ooSto  in  the  morning,  the  d^eHner  at  noon,  the  table  dh6t«  at  six,  were 
HAlther  one  of  them  sufficient  in  amount,  nor  in  ocooidance  with  their  usual  meals ) 
and  HO  they  felt  hungry  and  tired  when  they  went  to  bed,  unless  they  supplemented 
their  meals  with  some  odd  things  in  tho  middle  of  the  morning,  tho  lost  thing  at 
nightt  and  on  awaking  the  next  day. 
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In  GenBany,  and  in  much  of  Genaau-s{>eakmg  Switzarjand,  the  heaty  mid-dar 
meal  is  a  tcrriUlc  burden  lo  the  Eiigliahniau ;  the  evening  meftl,  taken  at  oilur 
Tuiic  or  half-poRt  nine  o'clock,  u,  according  to  cirottmstanccs,  too  heavy  or  too  li^ 
and  alfrajs  too  kit**,  for  if  there  be  an  evening  tabU  (C/t£U  it  is  generully  acnnfed 
to  toko  place  just  n.t  tho  time  when  the  traveUer  wishes  to  see  the  tninsot,  ot  uae 
otiier  nutuml  phL-iionii^iioii  which  he  has  travelled  a  thousand  miles  to  aee^  and  hii 
only  cliauce  of  doing  bo  is  to  go  without  hiti  dinnw. 

These  conditions  of  annoyance  oiTect  those  who,  while  ''traveUiDg,''areBtayiBghat 
or  there,  and  are  in  posBeBaion  of  aome  control  of  their  movemento,  and  baring  come, 
hnt  yet  limited,  powei'  of  arranging  their  hours  of  feeding.  But  tlie  veuitiaai 
and  cruel  uuuuicr  in  viliioh  travellors  are  treated  in  tkhi  country  and  elsevbov 
while  *'  on  the  move  "  is  lieyond  all  powers  of  dexcripiion.  Occauoually  a  yjaistj 
may  be  taken  in  which  no  annoyance  may  be  felt,  but  such  journey  is  a  nn 
exception ;  while  it  is  common  enough  to  have  to  go  without  food  for  twelve  caa 
aecutive  liuuni,  by  either  night  or  day,  or  to  lind  only  such  a,s  it  is  imposable  tt 
take,  from  hurry,  and  noini?,  and  railway  unpunctuolity,  or  from  its  qoali^  bong 
auoh  that  tho  digestion  of  an  ostrich  might  be  distiurbed  by  its  outrageous  tu 
npon  all  peptic  power. 

Allow  thai  the  arrangements  are  sometimes  anch  that  no  sertona  oomplai&t 
can  be  made  against  them  in  one  paiticular  journey,  it  will  almost  invariaUy  be 
found  that  this  is  by  sheer  accident,  and  that  this  one  lucky  piaoe  i^  tzaveUiog  ii^ 
80  far  as  feeding  ia  coucerued,  but  pai-t  of  a  general  plan,  aa  stereotyped  as  tbt 
railway  guide,  as  bad  as  ite  printing,  aa  narrow  and  as  bard  aa  the  rails  on  whicfc 
the  train  is  passing. 

These  discomforts  may  bo  nothing  to  the  young  and  healthy,  but  Lhey  aa 
meet  wearisome  and  mischievoun  to  those  who  are  neither  young  nor  stroog,  $ak 
who  have  almoRt  forgotten  wliat  tlie  feeling  of  health  was.  That  which  makes  tf 
much  of  this  uialudminiatratjon  provoking  is  a  knowledge  of  the  ease  with  whidiil 
might  all  Ijc  altered,  so  that  journeys  would  be  depi-ivedof  foor-tif  the  of  t^eir  Estigoa 
It  does  not  seeon  to  have  entered  the  minds  of  those  who  arrange  onr  jouraeyi  iat 
OS  that  some  people  do  not  begin  at  the  beginning  and  end  at  tlie  termintta,  Uit 
that  it  may  aonietimeii  happen  that  the  ticket  is  souiutinius  token  an  boor  and  * 
half  after  tho  train  makes  its  first  start,  and  that  tho  victim  stops  an  hour  and  a  bslf 
before  tho  Icnninua  is  reached.  He  hns  his  ontiance  and  his  exit  at  some  pl*a> 
where  nothing  can  be  obtained  to  eat  or  drink,  and  between  lus  two  poiutt 
there  may  not  have  been  sufficient  stopping'  time  allowed  to  get  even  a  hoB 
or  a  glass  of  water.  Tliis  occura  in  England  often  enough,  but  ou  aome  lie* 
abroad,  and  especially  in  Germany,  it  is  quite  frequent  The  (Hdy  onottuv  tint 
is  considered  is  the  engine ;  and  the  time  that  is  allowed  for  it  to  alake  its  tiao^ 
is  nut  lung  enough  for  any  human  being  to  ent  and  drink. 

(c)  The  aniuigeuieut«  for  some  nuoeiiiiiuy  processes  of  life  are  in  a  few  iiutaw* 
good,  in  otliejs  bad,  and  in  others  7iii.  There  are  in  some  compartnieiUa  oi  <a^ 
riages,  and  in  the  Putlmut  cars,  and  in  sleeping  carriages,  convenieuoes  thai  mfa 
a  journey  of  much  of  its  trouble.  TTiere  are,  too,  on  socte  of  the  (Kxliiutfy  tniai 
in  this  country  and  abrund^  traveUiug  closeta ;   but  in  all   trains,   except  ihuM 
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vfatdi  are  mot  with  in  RussiB,  Bwitaierlan*!,  imd   Atnerica,  ^er  are  pracrtically 
aaelcsa,  liecanse   there  is  no  mode  of  couununicatioa  with  the  comluctor, 
no  possibility  of  posun;;  from  onu  carriage  to  aiiother. 

The  outmde  nmngement^  aw  in  themselves  fairly  well  attended  to  in  tlus 
^untry  on  some  lines;  hut  they  are  not  ftnough  to  meet  the  difficnlliea  of  mnny 
o,  from  weakness  of  limb,  or  inclemency  of  weather,  and  hurry  and  bo-stle  at  the 
stopping  stations,  are  utterly  unable  to  make  use  of  them.  On  the  continent  of 
Europe  they  ore,  in  a  few  placeu,  cxeeptionally  good ;  but^  as  a  rule,  thvy  are  simply 
di&gusdng,  and  a  disgrace  to  the  age  in  wliich  we  live,  and,  uufortunaU-ly,  have  to 
In  this  way  tmrelling  is  oiien  rendered  not  only  a  pcdn  and  nuisanoe,  but  a 
of  actnikl,  and  often  long-continued,  disease. 
i)  The  uiural  disadvantages  of  travel  are  often  very  great,  and  some  have 
me  so  habitual,  and  thus  so  a^ravatcd,  that  thoy  form  no  uuim^XMiant  element 
consideration. 

For  instance,  tliere  is  the  noise,  the  biwtle,  and  hurry  of  tiains,  tiieir  fre<)nent 
punctuality  and  waste  of  time,  the  fuBsiness  of  their  officials,  who,  after  delaying 
the  passeii^'ers  for  some  unaccountable  stupidity  of  their  own,  jostle  the  travellers 
mddenly  into  their  carriages,  with  slioula  of  **  Take  your  places ;  going  on  ! " 
or,  "PrenezToe  plaoes  !  &  voiture,  ik  voiture  !"  aa  if  the  train  hail  be«m  kept 
waiting  by  the  victims  of  their  faulty  administration  ;  and  all  these  tilings  are 
tr3ring  to  the  **  temper,"  and  lead  to  strong  expressions  uf  disapprobation,  whicli 
it  would  not  be  well  to  n-pcat 

Again,  there  is,  in  this  country,  hnt  more  habitually  on  the  continent  of 
lorope,  the  chronic  annoyance  of  smoke  by  the  eugiiH'S,  and  oxoosaive  smoking 
by  tlic  passengers  in  places  other  than  those  specially  set  apart  for  their  eon- 
venience.  It  does  not  mtitter  at  what  hour  of  the  day  or  night  the  journey  be 
undertaken,  or  whether  it  be  by  train,  steamboat,  or  any  other  public  conveyance^ 
••where'er  one's  footsteps  wander,"  there  is,  "greeting  one  everj-where,"  tobacco, 
am]  often  none  of  the  best.     One  of  our  own  homely  i>oets  has  said, 
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""!n«  wtoogtobriajintn  a  trisod  resort 
What  nukM  mum  cirk  and  oUicrs  a  U  3fort'^ 

But  that  this  is  one  of  the  concomitants  of  travelling,  thousands  of  both  men  and 
women  know  only  too  well.  1  am  sure  that  this  is  miconsciously  done  by  hutulrods ; 
it  may  be  tliat  tlieir  own  personal  enjoyment  of  the  "  fragrant  weeti"  is  projected, 
by  their  minds,  into  an  imaginary  conferring  of  deliglit  on  others,  and  that  only  a 
little  consideration  of  the  matter  might  enable  them  to  enjoy  their  agar  without 
making  their  fellow-travellers  unwell. 

in  other  ways,  too,  doea  travelling  often  tend  to  make  people  atljish.  Every  one 
nuhea  to  get  the  best  place  that  lie  can,  and  to  secure  personal  comfoi-t  at  the  ex- 
pense of  others.  It  is  almost  impossible  to  take  a  single  journey  without  seeing  this. 
Xi  may  W  in  the  opening  or  shutting  of  a  window,  ui  the  selection  of  seats,  in  the 
exposure  to  sun  or  shade,  in  w.*curiug  the  best  points  of  view,  and  so  on.  This  b 
not  pecnllax  to  IruvcUiug,     Many  when  they  liave  heard  the  last  song  of  their 
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fftvourit«  soloist  move  oiit  of  the  conoert-room,  and  rush  for  their  carriagn,  tnadi&g 
on  the  toes  of  thoee  wlio  may  comt*  in  llifir  way,  and  buzzing  post  them  with  flooBcei 
ROd  f&ns,  with  opera  li&ts  and  lunettes,  while  thoee  w]io  really  care  for  miuk  hil 
in  trying  to  hear  the  laat  grand  chorus  of  i^iandel  or  Mozart — the  close  of  %  gnu 
-work — which  was  not  intended  by  tha  master  cotupoaers  to  be  an  obli^to  to  tiw 
tramp  of  fet^  or  the  shuffling  of  dress.  But  these  people  are  "travelling  "»»■ 
where,  aitd  although  it  xaay  be  only  through  a  concert-room  to  a  carriage,  tiiejr  w 
poesessed  for  the  moment  by  the  consideration  of  »el£ 

Lastly,  travelling  oonduoes  to  much  dishonesty,  sometimes  enooursgcd  bf 
words,  often  by  silence,  and  still  more  frequently  by  what  is  called  elsewhere  "  bribor 
and  corruptioa"  Btx^  une  not  often  see  all  x\iv/ottr  comers  of  a  carriage  "ttken 
by  tioo  people,  and  all  the  intcnuediate  weeXe,  covered  with  rugs  and  handbill 
Does  one  not  often  hear  it  said  or  acted,  "  that  all  the  seats  are  taken  ; "  and  iki* 
when  only  two  out  of  eight  were  paid  for  %  Franca  or  half-crowns  are  given  to  oficiit^ 
who  are  prohibitoil  from  takinf^'  grutuitien  uii  "  ]Miu  of  instant  dismissal,"  wliik  cf 
late  days  tlie  discovery  of  such  mode  of  obttiining  a  seat  in  "  anothei*  |>Iaoe''  vmU 
have  set  a  constituency  free  to  make  another  cltoioe.  The  same  sjurit  is  seen  in  tte 
mode  of  obtaining  rooms  in  hotels,  and  in  the  mode  of  their  allotment  by  the  bdfd 
keepers;  and  in  a  hundred  ways  ti-avelling  conduces,  not  only  to  biid  temper, 
aimoyance,  and  aellishness,  but  uLw  to  untruth. 

Thus,  travelling  may  lie  harmful  in  the  very  many  ways  that  have  been  deerribed; 
but,  on  the  other  hand,  it  may  be,  and  often  is,  one  of  the  greatest  helps  that  b»& 
can  have  in  his  journey  through  this  world,  and  through  tliis  life ;  it  may  help  hsB 
to  do  the  work  that  is  given  him  to  do  far  better  than  it  coold  Itave  hem  dov 
without  its  aid ;  it  may  help  liim  to  bear  his  suQerings  or  his  sorrows  by  msikisg 
him  strongor  to  endure;  it  may  aSoT<X  him  timo  and  rest,  to  regain  his  slrenflk; 
it  may  expand  his  mind,  and  enlarge  his  heart,  and  render  him  a  more  nsrfil 
member  of  the  family,  the  society,  and  the  country  to  which  he  belongs  ;  and  it  B>7 
teach  }iim  lessons  of  self-oontrol,  self-saciiGce,  and  fair  dealing,  that  he  can  ill  aJfonl 
to  lose,  but  could  gain  by  no  other  means.  Wo  are  all  "  travelling,"  by  longer  or 
shorter  stages,  and  with  varying  sjteed,  to  one  common  rest — 'the  umliscoiwrf 
country,  from  whoso  bourne  no  traveller  returns  ; "  and  let  ua  see  to  it  tlist  we  if* 
all  friends,  and  each  and  all  helping  one  another  on  our  way. 
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EsLATioN  OP  Health  to  Houe  Conditions. 

If  we  look  back  upoa  the  hist-ory  of  past  timps  we  cannot  fail  to  be  impressod  with 
the  fact  tliAt,  with  a  comparative  (!isre<»arH  for  tliiMe  conditions  wliich  we  believe 
now  to  be  essential  to  health,  our  country  was  able  to  protlnce  a  race  of  strong, 
banJy  menr  who  tUd  great  deeds,  overcame  great  obstacles,  and  livetl  to  a  considerable 
With  this  fact  before  ufi,  it  may  t»e  aflfceil,  what  need  is  there  for  us  to 
nder  how  and  in  what  manner  we  sliall  livol  la  there  any  real  reason  for  the 
growth  of  a  demand,  which  is  buBOininR  more  and  more  pressing,  that  the  eveiy-day 
oonditionA  of  life  shall  be  regulated  by  considerationit  for  health? 

The  answer  is  not  far  to  seek.  In  the  times  to  wliich  we  refer,  there  were 
many  who  Uycd  to  grow  up  and  carry  out  the  duties  of  life — many,  for  the  world 
■was  then  large  as  it  is  now,  and  there  was  no  tack  of  people  to  inhabit  it^  But  for 
the  many  whn  lived,  how  n»any  diedl  How  many  were  carried  off  in  babyhood,  in 
childhood,  and  in  the  prime  of  youth,  when  life  was  just  beginning  to  open  before 
themf 

Notliing  is  more  appalling  than  a  study  of  the  rate  nt  which  pcoi>lo  died  a 
few  centuries  ago.  A  bare  reference  to  Keeker's  '*  Epidemics  of  the  Middle  Ages" 
tolla  h')w  hundreds  of  thousands  were  smitten  by  disease  which  visited  the  country 
at  that  time.  In  the  ycjir  1348  the  plnguo  alone  carried  off  Iialf  tlie  population  of 
England  (Green),  and  "the  ravages  were  fiercest  in  the  greater  towns  where  filthy 
and  nndmined  streets  afforded  a  constant  haunt  to  leprosy  and  fever."  In  1666,  in, 
»ix  montlis,  one  hundred  thousand  Londoners  died  of  the  plague  which  broke  out  in 
the  crowdeil  city.  But  those  who  died  from  epidemic  disease  were  few  compared 
\nib  those  who  were  cut  off  by  diseases  which  were  constantly  operative.  No  very 
^tasBtworthy  statistics  can  be  ol>tainerl  on  which  to  calculate  tho  death-rate  of  the 
^BlBnteenth  century,  but  so  far  as  it  can  be  asceitainod  it  probably  amounted  to 
fifty  annimlly  for  every  1,000  of  popnlmion  li^■irig,  and  other  evirlence  tends  to  show 
that  daring  that  century  the  number  of  deaths  exceeded  tho  number  of  births.  Our 
fore&thers,  then,  did  not  escape  from  terrible  visitations  of  disease,  but  saflured  in  a 
degn*  to  which  there  is  no  parallel  in  our  times. 
But  it  must  not  be  assumed  that  in  the  old  times  no  knowledge  of  the  rcquir»- 
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ments  of  health  was  possessed  by  our  countrymen.  Law  after  law  gives  evidmee 
that  the  rulers  of  the  time  were  to  some  extent  alive  to  the  necessity  of  guuding 
the  public  health.  Fitz  Elwynne's  Assize  of  Buildings,  issued  in  the  reign  of 
Stephen,  had  r^ard,  it  is  true,  rather  to  the  prevention  of  fire  than  to  tbe 
prevention  of  disease ;  but  the  regulations  which  he  made  concerning  "  neceanrjr 
chambei-s  "  prove  that  he  knew  the  importance  of  dealing  with,  at  any  rate,  ths 
point  j  while  the  subsequent  efforts  made  during  Queen  Elizabeth's  reign  to  prereDi 
overcrowding,  and  to  ensure  to  each  new-built  dwelling-house  four  acres  of  lud, 
show  how  thoroughly  was  understood  three  hundred  years  ago  the  neceant;  of  ft 
certain  amount  of  air-space  for  every  person.  That  the  passing  of  audi  laws  m 
ineffectual  to  prevent  the  high  rate  of  mortality  whidi  prevailed  is  dne  veiy  nnub 
to  their  non-observance.  The  laws  themselves  were  so  far  ahead  of  the  peq>le  tint 
they  were  either  totally  disregarded,  or  only  enforced  in  times  of  great  emtqeot;. 
Hence  there  was  really  but  little  done  to  prevent  diseases  which  were  almoit  alto- 
gether due  to  the  manner  in  which  the  people  lived. 

Such  is  the  history  of  the  past,  and  such  ia  also  the  histofy  to  a  leas  ^egm  d 
our  own  time.  With  all  the  advanced  knowledge  of  which  we  boast,  tha  late  it 
which  people  now  die  is  a  disgrace  to  our  dviliaation. 

>  The  average  age  which  is  attained  by  human  beings  living  in  K"g^'^'^  at  the 
present  time  ia  less  than  thirty  years.  Of  the  total  number  who  die  evoy  jw; 
but  one-tenth  reach  the  full  period  of  life,  while  somewhat  lesa  than  half  oC  the 
remaining  nine-tenths  never  attain  the  age  of  five  years. 

How,  then,  do  people  die  1  At  the  present  time  the  whole  kingdoa  b 
nu^ped  out  into  Sanitary  Districts;  Medical  Officers  of  Health  and  Inqpectoncf 
Nuisances  abound.  The  labour  o£  some  of  our  best  and  wisest  men  has  ben 
devoted  for  a  lifetime  to  a  study  of  the  conditions  which  are  really  required  Sir  Ae 
purposes  of  health ;  yet>  in  spite  of  all  this  labour  and  all  this  thought,  numboscf 
persons  are  going  daily  to  their  graves  at  an  age  when  they  ought  rather  to  be 
looking  for  a  better  and  a  fuller  development  of  the  powers  with  which  natora  btf 
endowed  them,  instead  of  dying  from  some  diseases  which  either  ought  not  to  exiit 
at  all,  or  from  others  which  ought  to  be  confined  to  those  whose  advancing  yan 
make  them  unable  to  resist  the  changes  of  climate  and  season  to  vhicii  all  vA 
neceaaarily  be  to  some  extent  exposed. 

A  glance  at  the  reports  of  the  K^istrar-General  tells  ns  in  what  numbers  paofle 
now  die  of  diaeaaea  which  we  know  are  preventable.  Thus,  the  xymotic  daa  of 
diseases— the  clasa  which  ocmtains  all  the  infectious  diseases — destroys  annuaily  is 
England  more  than  one^hth  of  the  total  number  of  people  who  die.  Diaeaaea  of 
the  lungs,  pneumonia,  bronchitis,  pleurisy,  &a,  all  of  which  are  ffl^blo  of  anv 
amount  of  control,  are  responsible  for  one-sixth ;  while  phthisis,  which  ia  greatly 
dependent  on  conditions  which  are  known,  and  which  can  be  altered,  Htln  nearif 
one-tenth  of  those  who  die. 

Where,  then,  is  the  great  hindrance  to  the  enormous  saving  of  life  which  oo^ 
to  result  from  sanitary  measures  ?  The  answer  which  has  been  given  for  the  dan 
of  Fitz  Elwynne  is  applicable  to  all  time  since.  Laws  are  made  which  are  good  lan^ 
but  they  are  not  r^^rded  by  the  great  mass  of  the  people.     An  amount  of  apatbj 
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still  prevails  which  renden  inert  veiy  mnoh  of  the  l^iiUtion  of  modem  times. 
U  U  only  aj  the  people  as  a  whole  become  educated  to  tue  the  relation  of  eortain 
phyiiml  conditions  to  their  health,  and  leara  to  appreciate  to  tt«  full  extent  the 
Talne  o£  good  health  and  long  life,  that  they  will  insist  upon  pvery  care  being  taken 
to  preserve  th<-m.  An  yet  they  do  not  lolly  believe  that  health  is  absolotety 
aflipatod  by  such  coiiditiuuN  an  Uio  voutilatiou  and  drainage  of  a  dwelling-houiu ; 
indeed*  the  argnment  is  often  ad%iuiced  that  what  was  good  enough  for  our  fathers 
cmght  to  be  good  enough  for  its,  and  it  is  pleaded  that  advuntufjefi  also  result  from 
the  very  conditions  which  destroy  life. 

We  ore-  rvmiuded  of  ihu  old  ttnit-s  when  the  Spartan  mother  would  exposa  to 
the  wind  and  rain  her  new-lorn  babe,  and  would  thus  ensure  its  death  were  its 
strength  insufficiont  to  enable  it  to  resist  tbeee  cruel  iaflQencea ;  and  thus  we  are 
UiJd  the  weakly  were  weeded  out,  while  the  strong  remained  to  perpetuate  tiie 
nation.  Acting  in  thiii  sense,  we  are  asked  to  believe  that  tlie  aniditions  which 
tend  to  kill  the  weak  serve  a  wise  purpose  of  nature,  and  h^Ip  in  tlie  long  run  to 
the  oontinuation  npOD  earth  of  a  stronger  raoe  than  would  be  fonnd  if  those  of  less 
robost  oonstitvtioin  were  permitted  to  dilute  the  ebraigth  of  their  moro  hardy 
tmtfaer  by  miring  their  feehto  MoMt  with  bia 

^rst,  we  must  point  out  that  tnany  of  the  diseases  which  we  call  pmventaMe  da 
not  especially  destroy  the  less  hardy  specimens.  'Dike,  fibr  instiuce,  tlio  buhAviour 
of  scarlet  fever  among  young  chiMren.  Who  that  has  soon  much  of  this  disease 
WDold  assert  that  the  weaker  die,  while  the  etnnger  leeover  1  Or  tokn  |ihtbisls— the 
disease  from  which  those  in  early  manhood  and  womanliond  die — iloea  this  attack 
tiie  imrmlids  1  Is  it  not  nther  those  who  are  often  gifted  with  stronger  and  better 
powers  who  eo  frequently  become  its  victuns,  and,  seung  that  the  conditions  which 
lead  to  ltd  development  are  beooming  und'^nttood,  may  we  not  hope  to  preserve  for 
the  world  tboae  powers  which  would  otherwise  be  losti 

Bat  if  we  loavo  this  part  of  the  argument,  and  allow  that  some  die  who  had 
better  die  khan  live  to  grow  np  to  be  the  unhealthy  jiarents  of  unhealthy  ofTspiing, 
we  must  not  expect  tliis  to  be  tlie  only  effect  on  Uie  communis  of  those  conditions 
whioh  we  call  tnsanitaiy.  For  every  unhealthy  infant  who  is  judiciously  killed 
— as,  for  the  sake  of  argument,  we  may  put  the  matter — how  many  otherwise 
healthy  pentons  are  injndicionsly  made  unhealthy  f  It  must  be  obvious  that 
those  conditions  which  will  kill  some  penons  will  produce  tn  others  sickness  somo- 
tUng  short  of  killing,  but  perhaps  more  disastrous  in  its  efTeots  upon  a  Uzger 
nnmfaer  of  people.  The  Rpartan  mothor  exposed  her  child  oaoe  for  all,  but  we  pasF: 
our  lives  in  the  midst  of  surroundings  whioh  oooctaoUy  take  b*om  us  some  portion 
of  that  wluch  we  know  as  health. 

Of  all  the  conditions  which  affect  man,  we  have  only  to  consider  the  effect 
npon  htm  of  his  honuv  By  the  word  home  we  do  not  necessarily  confine  onx^ 
seirce  to  the  baro  structure  of  the  house  in  which  ho  lives,  but  to  the  use  to 
wlnoh  he  puts  tt^  and  to  his  relation  to  hcaJth  and  disease  in  his  association  with 
Us  boosematos. 

To  begin  with,  wo  would  wish  to  point  o^it  thjit  there  is  a  very  definite 
rdatioa  existing  between  the  uuumer  of  construction  of  tho  hoUM;  and  the  health  of 
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its  inmates— a  poiut  upon  -which  we  wiuh  to  be  particnlarly  dear,  especullj  u  •? 
shall  havrt  at  a  later  page  to  state  that  there  u  no  evidence  exifitiug  worth  the  mme 
to  show  that  certain  diseasRS  hAvu  anjr  coitucctian  whate\'er  with  botue  couliUa 
which  are  constantly  bolievt-d  to  cAu»ti  thtm.  TUb  is  m  nutttcr  uf  some  ioiponuiat, 
for  as  niQch  harm  is  done  hy  exaggerating  as  by  uuder-statin^  a  fact;  uul  n 
would  wish  not  to  go  beyond  what  is  aligolnuily  known,  or  encn)ach  mom  duo 
possible  upon  that  land  of  "giiew"  in  whit-h  wb  bo  often  wander. 

The  iiitwition  qf  the  //oum.^-K  wo  arc  to  inhabit  a  hotwe  which  ahidl  u  Gu at 
possible  enable  ob  to  lead  a  healUiy  life,  we  at  onoo  ask  oonielvea  the  tyua^ 
where  shall  this  house  bet 

It  may  be  stated  generally  that  health  t»  more  readily  prcaerved  in  a  kntv 
«itiiat«{l  in  the  country,  Kurrouniled  by  an  itnoccupted  open  space,  than  in  one  fkcd 
tn  a  town  snrroande«l  by  occupied  houses,  the  smoke  of  whose  chimneys  taints  liieiir, 
while  the  earth  becomes  imprecated  with  the  tilth  of  many  a  generation,  h 
i^wns,  to  a  greater  extent  than  in  the  country,  people  are  driven  by  habits  d  hk 
and  bustnem  to  dwell  in  some  more  limited  area,  and  heaJtJi  itwUf  to  be  ha  > 
matter  of  consideration  in  the  choice  of  locality.  In  country  districts,  aa  the  fltfair 
hajiit,  there  are  sonicliiues  also  diHadvantsges.  for  the  need  of  procaring  a  r^ij 
supply  of  water  constantly  leads  to  the  erection  of  honsas  in  situations  which,  sfart 
from  this  necessity,  wouhl  not  have  been  selecttKL 

If  we  compare  the  rates  of  mortality  in  rural  and  urban  districts;,  wn  find  • 
marked  difierence,  just  as  wo  find  some  towns  far  more  healthy  tlmn  othen — thai  u 
to  say,  tliat  tho  people  living  in  them  die  at  a  less  rapid  rate. 

Health  in  aflected  by  tlie  soil  on  which  the  house  stands,  by  its  opportuiiitT  te 
exposure  to  wind  and  weather,  and  by  its  immediate  surroundings  of  bill  nal 
vegetation. 

The  wise  man  who,  we  are  told,  bntit  his  house  upon  the  rock  was  onlyeanii^ 
ing  its  stability  ;  but  we,,  in  our  gent^ration,  havo  to  think  of  tho  ctfecl  on  tMoh^ 
of  Oie  soil  on  which  the  house  is  erected  as  well  as  to  consider  how  long  thi*  hoff 
will  last.  Perhaps  we  shall  best  undereUmd  how  health  and  soil  oonditioot  a^ 
to  have  no  much  relation  when  wo  learn  something  of  the  compoailioa  of  '^ 
hitter. 

SoU. — Boil  consists  mostly  of  mineral  matter,  to  which  some  amoitnt  of  H^ 

and  some  amount  of  vt^etable  matter  is  added.      To  a  varying  extent  it  uporA 

nd  therefore  cont^ns  either  air,  wat^^r,  or  Itoth.     Kow,  it  is  upon  th«  charactvo^ 

Piwnount  of  the  animal  and  vr-getnble  lOAttitr,  uptm  tlio  air  and  water  whidt  f 

ritnated  in  it,  that  its  iuduence  u^nn  health  depends. 

^Vl1en  soil  is  exomincfl  it  in  found  to  contain  gaass  of  varioos  kinds,  iefmHH 
^vpon  the  com|MWition  of  its  solid  constituents.  TJndfnr  all  cirri mstnnow  uiaBi^ 
>f  cai'butuo  acid  gas  can  be  disooTerfd,  while  in  "  made  earth,"  or  land  whkft  to 
been  produced,  as  so  much  land  has,  by  emptying  into  Home  hollow  tfa«  robhii  * 
content<i  of  innumerable  dustbins  until  the  ground  is  level,  tho  puk«  pmhicwllV 
the  decomposition  of  this  foul  mau^rial  are  neoeasarily  also  prf^sent^  Hw  •>>' " 
gtbt-'  prouiid  iij  by  no  mfaiis  fixed  and  immovable.       It  is  inAtmioMl  br  tbr  - 

&un,  by  tho  density  of  the  atuo&pben*,  and  necessarily  1^  dveper  oum; 


BSLATIOS   Of   BOIL    TO    HEALTH.  808 

iften  dependent  on  the  movement  of  water.  Conaider,  then,  the  effect  of 
any  soil  without  taking  precautions  that  it  shall  be  dry,  and  that  it  shall 
o£  made  earth.  The  house  becomes  occupied  and  becomes  warmer  than 
air;  the  earth  immediately  beneath  it  shares  in  this  increased  tempera- 
iamp  and  foul,  lises  into  tiie  house,  carrying  with  it  all  the  conditions 
>  produce  ill-health.  To  show  that  the  dampness  of  the  soil  is  no  slight 
observations  of  Dr.  Buchanan  with  re^jard  to  the  connection-  between, 
on  and  phthisis  may  be  referred  to.  Duritig  an  investigation  into  t^e 
cts  of  sanitary  improvements,  he  ascertained  that  where  drainage  had  led 
»f  the  subsoil,  there  the  mortality  from  phthisis  had  decreased.  The 
of  this  observation  led  to  a  detailed  inquiry,  with  the  result  of  showing 
sanitary  improvements,  which  did  not  include  the  drying  of  the  soil,  had 
,  t^e  death-rate  from  phthisis  remained  stationary;  but  where  dryness 
I,  oft«n  from  some  accidental  occarrence,  there  the  decrease  invariably 
We  may  mention  the  towns  of  Salisbury,  Ely,  Rugby,  and  Banbury, 
ficrease  in  the  death-rate  from  phthisis  amounted  to  from  forty  to  nearly 
snt  In  Alnwick,  Stafford,  Morpeth,  and  Ashby  the  death-rate  had 
«  same,  although  extensive  sanitary  improvements  had  taken  place  in 
,  which  did  not,  however,  include  the  drying  of  the  soiL  But  the  proof 
B  is  caused  by  dampness  of  soil  does  not  rest  on  this  inquiry  alone.  A 
investigation  by  Dr.  Buchanan  not  only  reaffirmed  all  that  had  been 
bund,  but  showed  in  detail  the  geol(^cal  conditions  which  co-existed 
phthisis  death-rate. 

ditch,*  of  Boston,  U.S.  A,  independently  arrived  at  tlie  same  conclosionBi 
m  the  foUowing  law :  **  A  residence  in  or  near  a  damp  soil,  whether  that 
«  inherent  in  the  soil  itself,  or  caused  by  percolation  from  adjacent 
s,  or  meadows,  marshes,  or  spongy  soils,  is  one  of  tlie  principal  causes 
iion  in  Massachusetts,  probably  in  New  England,  and  possibly  in  other 
Jie  globa  Consumption  can  be  checked  in  its  career,  and  possibly,  nay 
"evented  in  some  instances  by  attention  to  this  law." 
re  lessons  which  must  be  recollected,  for  upon  our  readiness  to  be 
Jiem  the  health  of  the  inmates  of  our  house  will  to  a  great  extent 
lit  it  must  not  be  supposed  that  dampness  of  soil  is  a  cause  of  phthisis 
lie  other  diseases  which  are  responsible  for  a  large  amount  of  mortality, 
heumatism,  and  its  attendant,  heart  disease,  are  much  de]>endent  on  the 
It  is  even  believed  on  good  authority  that  dampness  of  soil  increases 
ty  of  some  of  the  acute  specific  diseases.  Thus  an  inquiry  by  Dr. 
lowed  that  in  Swindon,  measles,  whooping-cough,  pneumonia,  and 
aused  twice  the  proportion  of  deaths  in  that  part  of  the  town  which  is 
Kimmeridge  Clay  as  in  the  other  part  which  is  placed  100  feet  higher 
:c  limestone  and  sand  of  Portland.  There  is  free  intercourse  between 
f  the  town,  and  no  reason  to  account  for  the  difference  in  the  death-rate 
AmjHiess  of  soil  in  the  lower  part,  and  the  careless  way  in  which  the 
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facrtises  are  built,  no  precautions  '  whatever  having  be^i  taken  to  prere&t  tks 
dampness  rising  from  the  soil  in  the  houses. 

Other  diseases  are  also  related  to  dampn^s  of  soil.  Thus,  not  many  jm»  ig* 
ague  was  constantly-  fotind  in  that  part  of  London  to  the  south  of  the  ThuoM,  W 
it  has  almost  altogether  disappeared  since  the  better  drainage  of  the  land. 

Dr.  Buchanaft's,  Dr.  Bowdit^h's,  and  Dr.  Blaxall's  work  teaches  oB  thatmnf 
best  escape  diseaj^e  by  building  our  houses  upon  soil  which  does  not  txmtam  «itar; 
that  if,  owing  to  circumstances,  the  house  must  of  necessity  be  built  upoa  aoiKpff- 
vious  soil,  a  site  should,  when  possible,  be  selected  on  an  incline,  so  t^t  thewilar 
may  drain  away ;  and  that  if  the  soil  be  pervious,  care  should  be  taken  tint  ii> 
situation  is  such  as  to  enable  it  to-  be  free  ^m  \rater,  for  it  will  be  seen  \fj  tbr 


annexed  drawing  that  a  porous  soil  may  easily  have  all  its  advantagee  of  pv^** 
ability  neutralised  by  water  being  upheld  in  it  by  an  impervious  sahitnB* 
beneath. 

A  table,  prepared  by  Dr.  Park^  places  the  foUowing  geological  f<wn»«tioM» 
their  order  of  healthiness  for  the  purposes  of  a  site  .* — 

PeniieabfHt?  of  ■nXw.  Kn»— Hni»MWfc 

1.  FrimitiTe  rocks,  day  state,  millstono  grit  .        .  Slight.  'Kma 

2.  Oravel  and  loose  sands  with  pcnncable  subsoilB  .  Oreat.  Sli(^ 

3.  Sandstones Variable.  Sli^ 

4.  limestones Moderate. 

5.  Sands  with  impcnncablo  subsoils                         .  Arrested  by  SubsoUs.  Comtdenlik' 

6.  Clay,  marls,  alluvial  soils Slight.  CVwndeitMB- 

7.  Maxahes,  when  not  peaty Slight.  ConsideisM*' 

Other  considerations  must  also  bo  borne  in  mind  in  selecting  a  site  The  h*i* 
should  not  be  placed  too  near  to  vegetation,  but  a  short  distance  enables  moSvA 
to  afford  shelter  against  the  colder  winds.  In  England  the  sun  is  rather  to  be  wiigk* 
after  than  escaped  from,  and  hence  it  is  desirable  that  the  rooms  which  are  occnp* 
shall  be  placed  east,  west,  and  south. 


Construction  and  Abbangement  op  thb  Hoif& 

Prevention  of  Dampa^s. — It  is  evident  from  what  we  have  said  that  in  tfcf  i"*' 

struction  of  the  house  itself,  the  same  dangers  to  health  should  be  borne  in  nu«*** 

those  against  which  wo  have  to  gnard  in  the  selection  of  a  site.     "Where  the  soil  o* 

sists  in  any  part  of  made  earth,  the  whole  should  be  carefully  exca\-ated,  and  the  ** 
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face  covei-ed  with  an  impervious  layer  of  concrpte,  fiued  with  wment  or  asphalte, 
Nvliich  ahouW  extend  beyond  the  limits  of  the  house  itself,  and  which  shouJ'l  be  at 
least  tiix  inulies  iu  Uuckiieus ;  noUiinj;  luss  can  Vm  n.-liwl  upon  for  pruveniinj?  emana- 
tions from  this  mixture  of  aninial  and  ve^'etttble  matter  being  drawn  into  the  interior 
o£  the  <lwelling  ;  while,  <>T(>n  if  the  site  do  not  consist  of  madn  enrth,  the  In^rer  of 
aspli&lte  or  concrete  must  not  be  omitted,  oa  it  13  important  to  provcnk  even  the  watery 
exlmiatiojis  bom  the  earth  from  enterinji;  XXui  buiUIuig.  Where  the  }^und  is  damp, 
^he  subsoil  of  ^e  tiito  of  the  house  must  be  property  drained  by  siiitnhle  cAvthen- 
-w&re  pijEMf^  aiid  these  inu.<it  have  no  dirrat  oonimunication  with  tlip  drain  of  the 
building  for  carryins;  off  sewajje,  but  must  be  dealt  with  in  a  way  which  will 
be  liereafU-T  dwcriU.'d.  Tlie  ivasDU  for  the  scpoitiiion  of  these  two  sets  of  pipt-s  is 
of  course  to  provunt  any  emanations  from  the  di-aiu  containing  sewage  escaping 
under  the  building. 

Damp  Course. — Immediately  above  the  level  of  the  ground  must  be  introdnood 
into  tlie  walk  a  damp  course,  consisting  of  ghuvd  sbmewan*,  a»phalte,  or  slate  laid  in 
cement,  so  as  to  entirely  sepai*ate  the  Vtrick-s  b<ilnw  tliis  point  from  those  above,  and 
thus  prevent  the  passage  from  one  to  tlie  other  of  moisture  from  the  soil.  Where 
it  is  necessary  to  pUce  rooms  below  the  sui-face  of  tlie  earth,  an  area  mast  be  built 
round  the  wall  so  an  cnlirnly  to  koep  the  cai'th  away  from  it.  The  anvi  must  be 
Carried  a  sufficient  dcplii  biOow  the  tl<xjr  surface  to  admit  of  a  damp  course  being 
under  these  circumscanoes  placed  between  tlio  floor  and  the  bottom  of  the  ares, 
which  should  be  carefully  drained  to  prevent  any  aocumulation  of  water  on  its 
surface. 

WalU. — The  thickness  of  the  walls  must  \-ary  accor<iiug  to  their  height,  but  the 
iioportAEioe  of  having  substantial  walls  doe«  not  reUte  <mly  to  the  necessity  of 
iup{X)rting  the  weight  above  them,  (or  tJio  possibility  of  maintaining  a  proper 
ri(>emture  during  all  seasons  is  dependent  upon  tht^ir  thickness.  Jn  tropical 
,tes  the  coolness  of  the  interior  of  the  houses  is  pi-Dvide<l  for  by  an  in- 
craaiad  thickness  of  null,  which  prevents  the  rays  of  the  sun  converting  the 
dwellings  into  ovens :  while  in  cold  climates  the  same  precaation  ia  neoessaiy  for 
preventing  the  warmth  of  the  rooms  lieing  lost  as  fast  as  it  is  produced  by  the  tires 
within.  Thicknt^ss  of  wall  is  also  required  for  tlie  purpose  of  keepin:^  out  the  damp, 
but  where,  from  some  exposed  jxpsition  of  the  house,  the  tiiibility  to  dniup  is  con- 
nderable,  the  most  satisfactory  plan  is  to  build  double  walls  with  an  intervening 
^laoo  between  tliem,  the  two  being  kept  in  proper  position  by  the  introduction  of 
ties  or  bonds.  Other  metltods  are  also  resorted  to  for  the  same  purpose,  such  as 
eoTcring  the  outer  surface  with  silicated  cement  or  with  tih-s. 

WTicre  brickwork  is  used,  these  precautions  are  the  more  necessary  en  account 
of  its  jMrosity.  Air  readily  ])asses  tliruugh  bricks,  and,  for  the  same  reason, 
opportunity  is  afforded  for  water  to  enter  them;  indeed,  it  has  Wen  found  by 
experiment  that  an  ordinary  brick  takes  up  as  much  u  sixteen  ounces  of  watMr. 
Tltis  vary  power  of  al>sorbing  water  makes  it  the  more  important  that  the  house 
■hall  not  be  inlubited  until  the  wtdls  ore  tlioroughly  dry. 

A»  yet  we  have  spoktu  only  of  the  use  of  brick  for  house  walls,  but  other 
materials  are  frequently  employed,  the  choice  of  which  must  to  some  extent  depend 
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on  the  character  of  the  material  which  naturally  exiBta  in  the  neighbonrhood.  lattfHy 
concrete  has  been  more  freely  used,  and  is  found  well  to  answer  the  purpose.  Gte«t 
care  should  be  taken  to  ensure  that  whatever  material  is  used  is  well  fitted  for  iti 
purpose,  for  it  is  not  uncommon  to  find  soft  Batii  stone  placed  in  exposed  ritaatiow 
where  it  soon  crumbles  away.  Some  regard  must  also  be  paid  to  the  spedil 
atmospheric  conditions  to  which  the  material  will  be  exposed.  Thus  the  HonsM 
of  Parliament,  which  are  buUt  of  magnesian  limestone,  are,  owing  to  tbe  ex- 
posure to  the  sulphur  compounds  in  the  London  air,  being  gradually  ooaTertal 
into  Epsom  salts,  a  substance  which,  it  is  well  known,  dissolves  very  resi^jiit 
water. 

Before  leaving  the  walla  of  the  house,  another  point  may  be  briefly  mo* 
tioned.  Opportunity  must  be  given,  by  the  introduction  at  proper  places  dtiiff 
of  perforated  bi-icka  or  iron  gratings,  for  the  ventilation  of  places  beneath  dv 
floors. 

Chimneys, — Upon  the  proper  construction  of  chimneys  depends  the  safety  of  tbe 
house  from  fire,  and  the  freedom  of  the  rooms  from  soot  and  smoka  The  flnei  rf 
chimneys  should  be  surrounded  by  brickwork  rendered  smooth  inside,  and  should 
not  be  allowed  to  run  into  each  other. 

Roofs. — The  roof  should  be  made  of  some  incombustible  and  waterproof  materia 
such  as  slates,  tiles,  or  metal.  Thatches  are  ohjectionablo  on  account  of  tw 
liability  to  catch  fire  and  to  harbour  insects.  The  roof  should  be  provided  viu 
gutters  and  rain-water  pipes,  into  which  it  should  drain,  so  that  the  walls  and  intaiv 
may  be  kept  thoroughly  dry.  The  method  by  which  the  water  is  disposed  of  will  I* 
subsequently  considered. 

Floors. — Considerable  care  is  required  in  the  making  of  floors,  so  as  to  preio* 
the  accumulation  of  dirt  between  and  beneath  the  boards.  Various  method**" 
resorted  to  for  this  purpose ;  among  the  best  is  that  known  as  ploughing  and  tn^ 
ing.  The  woodwork  should  be  well  seasoned,  so  that  no  shrinking  can  subseqaw^T 
occur.  The  lowest  floor  must  not  be  permitted  to  be  in  contact  with  the  cooen* 
or  asphalte  which  has  been  laid  upon  the  surface  of  the  ground,  but  a  space  of  ^ 
least  three  inches  must  intervene  between  the  two,  the  ventilation  of  which  is  tow 
provided  for  by  the  introduction  of  air-bricks,  or  by  the  admission  of  air  thr«^ 
the  damp-proof  course. 

The  floor  thus  laid  ought  to  be  perfectly  smooth,  and  capable  of  being  wA* 
without  any  water  escaping  beneath  it,  and  it  should  without  further  preparation  1* 
able  to  be  stained  and  waxed,  or  to  receive  on  its  upper  surfcice  either  a  thin  hj* 
of  oak  or  of  parquetry. 

Arrangement  of  Rooms. — Very  much  of  the  convenience,  the  comfort,  aiwl  '^ 
the  health  of  the  inmates  of  the  house  will  depend  upon  the  aiTanj::ementof "" 
rooms  and  the  different  purposes  to  which  they  are  put.  Thus,  to  have  a  lat™*" 
situated  in  a  position  where  the  smell  of  cooking  pervades  the  whole  dwellii^  " 
calculated  not  only  to  annoy,  but  to  deprive  more  delicate  people  of  an  appetit«  vf 
the  coming  meal  In  English  houses  the  kitchen  is  placed  either  in  the  baseffi"* 
or  on  the  ground  floor ;  whatever  course  is  adopted,  care  should  be  taken  to  prori* 
doors  both  to  the  kitchen  itself  and  to  the  staircase  and  passage,  with  whidi  it  n""* 


commnnicate  -with  the  rest  of  the  house.  The  poss^c  and  staircase  should  Ibem- 
selvcv  Lave  aiaple  means  □£  ventilation  by  a  window  ufuming  dii-pctly  into  tho 
external  air.  Where  the  kitchen  can  bemon*  thoroughly  separated  fnim  tiip  rest  of 
tlio  dwelling-hoase^  this  should  be  done  ;  but  under  any  circumstances  the  froa 
ventihitioa  ot*  a  sjMice  int^n-eniug  betwe(?n  tho  two  slwulil  bo  efifocted.  Tho  UitMien 
iUelf  must  be  pi-uvidod  with  tlip  most  thorough  ventilation,  not  only  to  cam-  off  the 
■mell  of  cuoking,  but  to  prevent  its  large  tire  unduly  iiicit*aaing  the  temperature. 
AVfaero  the  kitcheu,  as  in  uiany  small  houses,  comes  to  be  the  outy  sittijiK-ixxim  of 
the  ficrvouto,  this  is  especinlly  necessary.  If  the  floor  is  mode  oE  stone  or  concrete, 
it  ought  to  be  covered  with  ooooa-nut  mattiugt  which  should  be  daily  removed  for 
iho  purpose  of  cleaning. 

In  connection  with  the  kitchen  are  vaiions  ofBoos — a  pantry, scullery,  and  larder; 
all  ahuuld  be  tharuu^bly  ventilated,  and  be  cut  otTfroni  the  kitchen  by  close-fitting 
doon.  Tlie  walls  of  tho  kit«heu  and  offices  should  U;  diat<iiuj»erfd  every  year,  and 
tho  strictest  cleiuiline&s  observed  in  overj'  jjart.  The  coft!  crllar  fthould  also  have 
ext4.*rual  ventilation,  and  be  cut  off  by  a  door  from  the  rest  of  tho  house,  for  coals 
freqaently  give  off  moiaUm)  and  gases  which  should  be  excluded  from  the  interior 
■^athe  houiiu. 

^f  The  ground  lloor  of  the  Iionao  is  devoted  to  sitting-rooms  for  the  reason  that  they 
are  more  ncce-sstble  from  the  outside  when  in  this  situation  ;  and,  a;^in.  this 
arrangement  i>ermita  the  iippcr  part  of  the  house  to  be  devoted  to  bed-roam>i — a  far 
bett«r  posiciflu  fitr  sleeping -rooms  than  one  nearer  the  ground. 

Tho  floors  of  neither  siltlng-roomH  nor  bed-rooms  shoiUd  be  covered  with  any  but 
jle  cari>eta ;  in  tho  sitting-rooms  it  is  altogether  uimecessary  for  the  earpeta 
id  into  tho  Tece«ses  of  the  room,  and  they  should  be  capable  of  easy  removal 
ermit  of  frequeut  cleansing.  In  the  hed-room  no  carpet  should  be  allowed  to 
■nd  under  the  bud  The  bed-i*oom  floors  in  the  first  instance  may  be  trcat4Ml  as 
'Qiose  in  the  sittins-rooms,  and  a  few  strips  of  au-jx-t  or  Indian  matting  will  servftto 
round  the  lied,  and  in  such  other  situations  as  may  be  required.  The  object 
lus  treating  floor  surfaces  is,  of  course,  to  enable  the  rooms  to  be  kept  in  as 
feet  a  stato  of  cleanliness  as  iKWfflihIe ;  indeed,  the  noccssity  for  eleanlineiw  lias 
II  BO  dtrongly  urged  by  one  writer,  whoso  views  ore  entitled  to  consideration,  that 
fhaa  not  only  protested  against  tho  use  of  ctirtains,  but  has  entirely  aboHiihed 
from  his  own  liouae,  with  a  result  of  improving  the  health  of  his  family,  and 
has,  neverthek-sa,  by  a  cai-eful  regai'd  to  tin;  dc'ci>rution  of  his  i-ooms,  prodneed  an 
artistic  effect  of  a  veiy  agreeable  character.  With  pi-operly-Htting  -windowa, 
curtains  are  not  noce«sar}'  on  tho  score  of  draught,  and  so  far  »s  tho  control  of  light 
m  ooDCcmed,  this  is  altogetlier  dejiendent  upon  properly-arranged  blinds. 
'    Surnittire  in  Rciation  to  ffcallL — The  furniture  of  tho  rooms  shonld,  of  course,  be 

fttged  with  tho  same  aim ;  decorative  opportunities  for  the  collection  of  dust  can, 
Ir.  Edis  iuLS  sliown,  be  avoided  witiiout  any  sacritice  of  wliat  is  rf^ly  ncn^ded  for 
[tic  effect.  By  such  methods  as  hiiving  ail&t  oven  surface  at  the  top  of  all  tKx>k- 
and  cibmota,  insl*rad  of  the  hollow  wells  with  which  we  are  accustomed  to 
ou'l  by  placing  hfii\*j'  furniture  upon  caslorB,  so  that  it  can  be  easily  moved 
the  purposes  of  cleaning,  opportuuities  for  deaiUinoss  will  be  given.      That  dust 
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wkt  dSlMyn  iuUroatoIy  associated  thero  caa  be  no  doubt  As  ab  aoctrene  caM  n 
may  refi^r  to  tlie  eliecb  produced  by  the  inhalation  of  tlie  iluat  given  off  is  dw 
pursuit  of  tlieii-occujmtiuii  on  ttio  health  of  knife  grinderH,  leading  to  phthisia  anil ka 
of  life.  It  is  impossible  not  to  believe  Imrm  must  also  resalt  from  the  inltaUdoa  i( 
dust  pa.i*ticleH  by  tbottu  who  aru  suscfptiblu  to  pulmonary  diaeases.  Tku  appematt 
of  the  lungs  of  tlioee  who  die  enabl€«  a  fairly  correct  opinion  to  be  given  as  (o  the  n» 
diti'iiis  under  which  thv  deceoaed  haAproTioualy  lived,  there  Wing^agreatdiffcrnMvb 
the  colour  of  the  Itinga  of  those  wfao  have  lived  in  the  country  and  thoao  vbobm 
,  passed  tlrelr  Uvea  in  smoky  tovrns.  Dust,  then,  readily  penetrates  tlie  lung,  urf  k 
pprliapa  dopeuds  upon  the  indiviilual  tondt^noy  bo  disease  how  much  ham  ihill 
result ;  but  it  is  obvious  that  if  the  amount  of  solid  particloH  which  thui  eDtortbi 
reapiiMtory  organs  can  be  reduced,  a  step  in  favour  of  healtli  is  likely  to  be  gnaed. 

WuUi  uwy  be  either  pauellcd,  distempered,  painted,  or  papered  ;  iho  indJaUiai 
and  purso  of  tlie  owner  of  the  "^use  must  practically  settle  in  which  way  his  wiOi 
aball  1«  covered  ;  there  are  but  three  points  that  have  to  be  considered  by  na.  Wr 
have  but  to  demand  that  the  uurface  shall  be  kept  clean,  tliat  it  shall  be  ineapaUroC 
giving  off  any  poisonous  ingredient,  such  as  arsenic,  and  that  the  choice  of  roloaraad 
of  pattern  shtiH  not  exercise  an  unpleasant  influence  u[>on  the  minds  of  tbo«  vb 
come  to  occupy  the  room. 

Cleanliiijeiis,  if  the  walls  bo  j»LUi.'lIod,  is  best  iu^urcd  by  the  avoidance  of  ocmD^ 
and  uC  ledges  whei-c  dust  might  settle.  The  cleoulinoss  of  pupura  and  of  dii6(n|iV 
is  oiostly  dependent  upon  a  sufficiently  frequent  renewal,  but  wjtb  regiri  1i 
the  former  something  may  bo  done  by  avoiding  tho«  papers  which  are  ooiiiSicdv 
known  aa  "  Hock,"  and  which  readily  become  dirty. 

I^€ct  of  Colour  upon  the  Miful.—Vto  would  wish  to  dwell  for  a  motaa* 
upon  the  efiect  of  colour  and  pattern  upon  tht^  mind.  Our  history  Udis  w  flf 
a  king  who  was  treated  for  an  attack  of  scarlet  fever  by  being  placed  b  fe 
room  the  walla  of  which  wi-re  hung  with  nxl ;  the  light  which  entered  it  waa  of  tb 
some  colour;  while  the  idea  was  further  curried  out  by  big  being  made  toibiak 
red  wine.  The  time  is  past  for  any  such  belief  to  remain  in  the  elToct  of  ooloar 
u|K>n  health,  but  there  is  still  ample  reason  forthinking  that  colour  has  an  biAMtix. 
although  of  a  different  character  from  that  which  was  thought  then.  In  an  instfw- 
tive  article,  contributotl  by  iJr.  Wilks  to  tlie  Guy's  Hos|»tal  Beports,*  he  thtm 
tliat  persons  of  didcrent  tempcramcuta  not  only  are  prouc  to  special  disease^  Ivl 
have  different  habits,  even  to  the  extent  of  matters  of  dress.  Indeed,  the  afiaociaSiai 
between  the  dress  and  the  disease  of  the  individual  vas  sufficient  to  CMW 
Dr.  Wilka  to  note  that  a  tcndenoy  to  gont  was  often  accompanied  by  the  vonbg 
of  a  bright  coloured  scarf  anil  a  white  waistcoat  Now  wo  aru  not  pnifraiing  thst 
tlie  converse  is  true,  and  that  we  cnn  cure  the  patient's  goat  by  depriving  htQ 
oi  his  bright  blue  scarf,  ami  surrounding  him  ^vitli  thn  aom)<re  vashaiHiK 
oolours  which  are  cupposed  to  betray  an  artistic  feeling  in  thu  minds  d 
who  submit  to  tlicm.  But,  without  going  so  far  aa  to  aasociat*  an  tndi 
colour  with  on  indi\*idual  disease,  the  fact  rcDialns  that  to  a  seoidtiTr  penon  witfi  a 
.tendency  to  deqxmdeDcy,  Ike  character  of  bis  surrouodings  is  a  matter  of  at** 
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n&Ue  importanca  To  put  an  extreme  case,  what  would  be  the  effect  on 
mind  of  snch  an  individual  if  he  were  placed  in  a  room  the  woodwork  of  which 
isted  of  ebony,  the  chairs  of  black  velvet,  and  the  walls  of  so  funereal  a  tint 
D  give  the  idea  that  the  chamber  had  been  prepared  for  the  reception  of  the 
I  rather  than  of  the  living  %  To  a  man  of  robust  mind  in  good  health,  with 
tjr  of  occnpation,  the  general  character  of  the  room  might  be  a  matter  of 
mportance ;  but  for  the  nervous  impressionable  person  there  can  be  no  doubt  that 
udition  of  mind  would  be  encouraged  which  would  not  only  be  opposed  to  one 
i^piness,  but  would  tend  to  interfere  with  digestion — a  function  peculiarly 
indent  on  the  mental  condition. 

&  number  of  experiments  have  been  recently  conducted  in  the  Dundee  and 
it  Lunatic  Asylums,  with  a  view  to  showing  the  effect  of  particular  colours  upon 
mental  condition  of  the  insana  Dr.  Boric,  the  medical  superintendent  of  the 
ler  institution,  noted  that  a  violent  patient  placed  in  a  room  illuminated  with 
I  lig^t  was  quieted,  an  effect  which  might,  however,  have  been  due  to  the  astonish- 
i  of  the  patient  at  finding  himself  in  such  a  situation.  Again,  a  man  suffering 
1  general  paralysis  of  the  insane,  who  was  for  convenience  placed  in  a  room  illumi- 
id  with  red  light,  was  much  relieved  of  the  feeling  of  depression  which  he  had 
iTB  experienced,  and  eveiy  effort  to  remove  him  from  the  room  brought  back  his 
icasion.  But  it  is  unnecessaiy  to  go  outside  our  own  experience  for  the  purpose 
jbtaining  evidence  upon  the  general  question  that  coIouib  affect  the  mind. 
>ara  must  be  chosen  with  regard  to  situation.  The  colours  of  a  room  devoted  to 
ping  purposes  must  be  of  a  quieter  shade  than  those  intended  for  use  during  the 
Begard  must  also  be  had  to  their  appearance  in  artificial  as  well  as  natural 
t,  and  on  effort  should  be  made  to  obtain  for  the  wearied  eye  that  feeling  of 

which  is  attendant  upon  the  use  of  different  colours  which  properly  harmonise 
1  one  another. 
In   connection   with   this  point,  let  there  be  recollected  the  intense   distress 

worry  which  is  occasioned  to  many  persons  by  the  existence  of  a  pattern  on  the 
L  which  is  capable  of  being  counted,  and  which  admits,  by  tlie  manner  in  which 
(  multiplied  over  a  large  surface,  of  being  shaped  into  a  thousand  forms,  to  the 
nvation  and  annoyance  of  a  person  to  whom  rest  may  be  of  the  greatest 
lortance.  Who  that  has  passed  an  illness  in  such  a  room  will  not  recollect,  in  the 
\j  days  of  convalescence,  the  terrible  sense  of  duty  which  impelled  him  to  count 
I  sh^M)  into  many  a  form  the  spots  or  squares  he  saw  before  him. 

Water  Supply  to  the  Home. 

To  say  that  the  water  supplied  to  a  house  should  be  pure  is  to  make  a  statement 
lich  will  be  at  once  accepted  by  every  one ;  but  the  question  will  be  asked,  what 
pore  water  1  For  unless  water  is  carefully  prepared  in  the  laboratory,  it  is  sure 
contain  something  more  than  the  bare  hydrogen  and  oxygen  which,  in  proi>erly 
oobiiied  quantities,  will  give  us  this  fluid     It  must  be  obvious  that  in  this  sense 

»ater  whicli  is  used  for  drinking  or  domestic  purposes  can  be  considered  pure, 
t  vill  contain  other  matter  either  in  solution  or  in  suspension. 
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Jlaiti'U>at«r. — If  we  conld  procHrft  our  water  supply  from  tli*»  clonils  ii  t 
distanco  far  rpmnvntl  fmin  the  impurities  of  the  atmosphere  proUuLt?*]  hy  am. 
we  sliottld  Ihj  certaiu  of  having  water  which  would  be  ultoyel-h'_T  fitted  for  ow 
purpose.  As  a  matter  of  fact,  we  do  obtain  our  wat«r  from  Uds  wtnrw,  hutnclj 
after  it  has  bren  contaminatefl  first  by  niatbor  Kafipnmled  in  tlw  ntmwjihpn.',  lol 
afloru'iinls  hy  such  inipuritiPJi  aa  it  may  como  in  contact  with  af^cr  haring  mcM 
the  earth. 

Hero  it  may  bu  mixed  with  certain  orj^onic  inattor,  the  rosult  of  hotli  onaiJ 
and  vegetable  life,  and  it  may  dissolve  some  amouut  of  tttlnoroLl  matter  derived  fcaa 
the  earth  itself.  I'mviding  it  fall  in  a  Kitiiaiinn  whew  it  ik  rptaiuMl  near  tb- 
surface  hy  some  impervious  eub-stratum  of  clay,  its  opportuuides  for  becocntng 
contaminated  by  organic  matter  received  from  tht*  surfaoe  are  necessarily  gTVMO' 
than  if  it  (taaased  to  a  lower  depth,  where,  on  the  other  hand,  it  is  more  eipoan)  ** 
the  action  of  certain  minora!  matters.  In  practice',  wo  may  procure  oor  watrrfcw 
rain,  Hurfaee  wells,  artesinn  wells,  Bprings,  lakes,  and  rivers. 

WefU. — Some  surfiicH  wells  supply  water  very  different  lu  character  fav 
that  of  others,  and  are  often  much  contaminated  with  ot:^*anic  matter.  The  pnitr 
of  the  water  Mrill  often  depend  ui>on  the  relative  pa^^ition  of  the  well  to  iwi^ 
bouring  eesKpooIs  and  drain  pipe*  ;  instancps  have  been  known  over  and  over  j^ 
of  a  communication  existing  dirt»ctly  between  the  ceospool,  receivini;  the  rjfPrti 
from  a  houiic,  and  tbo  well  wliich  supplies  the  same  house  with  aU  its  dnakiid! 
water. 

Tlic  admixture  of  a  certain  amount  of  organic  matter  with  the  water  under  ilw* 
circumstancpfl  n-ill  often  clmr^jo  it  with  gases,  giving  it  a  bright,  sparkling  a|'P'■^ 
ance  without  producing  an  unpleasant  flavour  which  trould  enable  tlie  pollotiont* 
be  detected  ;  hence,  the  abAcnco  of  a  tlisagreeablo  taste  is  no  criterion  that  tbe  i»lBf 
may  with  safety  l>e  drnnk. 

Tt  is  not  uncommon  to  find  a  well  tlius  t-ontaminat^x!  obtain  a  c»'h*brity  due  ** 
tho  bright  ftparkle  resulting  from  the  gases  given  off'  by  deoompoRJng  orgMW 
matter.  Thus,  the  verj*  condition  which  renders  the  water  poisonous  dnnr».  Kto 
the  -iffins  /atmtg,  to  ilestnict  ion  those  M-ho  arc  attracted  by  its  beauty.  Bot  i* 
must  not  bo  assameid  that  wateir  thus  polluted  will  at  onee  produce  ifi«» 
amongst  those  who  drink  it ;  it  may  hare  no  action  at  all,  or  nsr  t> 
a  cause  of  occ:isiona1  diarrhcca,  perhaps  not  sufficient  to  draw  attention  to  tlw 
water  iw  its  cause  ;  the  well,  thcn-forc,  may  continue  to  be  used  for  a  tiror  irhiA. 
by  its  length,  comnnoes  the  drinkers  that  it  is  a  pure  supply,  and  thus  a  fake  <«* 
of  secnrity  is  produced,  often  to  l«  dispelletl  by  the  illnesR.  and  perhftje  destb,  rf 
screnil  members  of  the  household  For  the  time  comes  when  some  ptsson  (*► 
tracts  elsewhere  what  may  bo  regarded  as  nothinji  more  than  an  attack  of  orUaafy 
I'diarrfatea,  and  calling  at  or  staying  in  the  house,  liis  excreta  find  their  way  initt  Ar 
cesspool  ;  from  that  momoot  tho  organic  matter  which  Iho  well  rpoeives  is  a  doulh 
poison,  with  a  power  of  multiplying  itself  until  saffieient  is.produfted  to  mStti 
with  o  dangerous  disease  every  niemb4'r  of  the  household.  Such  wa*  tiie  Urtoryrf 
the  puni[t  in  Urntul  Street,  Golden  ftjuare,  in  ISfil  ;  there  tho  wrll-walrr  hul, 
through  the  bnHian<jy  of  its  appearance,  obtainodf  not  on^  in  its  own  nei^'hhoBfiwaJ 
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elsewhere,  a  rcputaUon ;  but  an  outbreak  of  cholora  occurred  in  tliat  year. 
catiKiii^  rii^arly  live  hundred  donths  iu  one  week  atiiou^st  poupl^  livIajL^  in  tho  houses 
immediately  surrotindiiig  it ;  inquiry  »hrjwed  that  those  who  ilicd  iiml  Jj-iuik  of  tlie 
-water  £roni  the  well,  and  it  was  found,  luoi-eover,  that  the  excreta  of  an  early  case 
of  this  disease  must  liovo  fouud  their  way  through  a  defective  drain  into  the  well 
itseU.  The  remo^'al  of  tht*  puinp-lmiidlu  wii»  iiumrdintcly  foUow^>d  by  the  ternuno- 
ticm  of  tlio  outbreaJc.  As  further  proof  that  this  water  was  responsible  for  the 
diseaee,  may  be  mentioned  the  fiict  that  a  tady  living  at  HampHtead  had  been  in  the 
iiabit  uf  sending  for  iK>nie  on  accouut  of  her  piirtialily  fur  it,  and   her  UKe  of  it 

^■hriu^  thU  period  was  attended  by  the  inti-oductinn  of  diolera  into  her  hou^'hold. 

^K  So,  iigaiu,  cholera  broke  out  in  a  household  in  Etwex  in  18G5,  and  here  the 
illnesa  iteoms  to  have  been  introduoed  by  the  father  and  mother  of  a  fajuily,  wlio 
were  attacked  with  thtH  diueaHe  while  travelling.  The  result  of  their  return  wait  that 
deven  persons  were  sseizctl  with  cholvra,  of  whom  all  but  three  dii-d ;  and  we  lu^ 
told  by  Air.  Situon  that  *'all  dnnkiug  water  of  tho  hounc  camo  from  a  well  U^nenth 

^ho  scullery,  and  into  that  well  there  was  lubitiuil  soakage  from  tlu)  water  cIokc-(." 

^^K.  Such  calamitteH  as  these,  although  on  a  smaller  scale,  are  coDstantly  happening, 
flrwin^  to  the  pollution  of  water  by  svn'^e  voutmuiiuttion.  It  muitb  not  be  aKsunied 
proximity  of  the  oeA&pool  or  drain  to  a  well  in  necessary  fur  tlie  contamination 
latter,  for  under  such  circurafttaucos  aa  a  &11  in  the  strata  in  which  th» 
is  aitaatad  towards  tlie  well,  tha  contenta  may  be  carried  a  very  considerable 

In  the  same  maimer,  a  ce&8i>ool  may  leak  into  the  surrounding  {ground,  where 

the  sewage  may  ix-niain  until  tlie  ii^und  water  rises  afti.-r  heavy  ruins,  when  it 

becomes  polluted,  and  in  tnm  contaminates  any  wells  which  it  supplies  with  water. 

^B    "We   have  descnhrxl   inKtaneen  of  illness  and  death  ranged  by  the  intrr>duction 

PBtn  drinkini{  water  of  matter  derived  from  persons  suQcrin^'  from  spcciliu  diseasea. 

It  may  be  p«.-<rliAp8 asked  whether  ordiuary  sewage  which  has  not  received  any  specific 

poison  can  itself  give  rise  to  either  of  these  diseaaes.     With  regard  to  cholera,  it 

nmy  certainly  he  asserted  that  thia  specific  poison  is  absolutely  necessary.     So  far 

aa  the  other  disease — enteric  fever — is  concerned,  we  must  ]H;rliaiBi  for  tlie  preftcut 

jl""^  with  more  liositation,  for  from  time  to  time  t)us  disease  breaks  out  under 

Hpvumst&nces  that  are  difficult  of   explanation,  unless  we  aasume  that  ordiimry 

^H>WBge  may  produce  it.     Nevwtheless,   the  growth  of  exact  medical  knowledge 

'    makes  it  more  probable  that  the  uivcatifration  is  at  fault  than  that  enturic  fever  con 

be  developed  from  any  otliex  source  tlian  a  previous  case. 

The  riik*  of  drinking  wat«r  from  suriiuM;  wells  may,  then,  be  briefly  summed  up 

icon^sting  of  those  that  result  from  drinking  water  polluted  with  organic  nutter^ 

ddi  may  be  of  vegetable  or  animal  origin.      In  this  country,  we  have  but  little 

rieuce  of  the  eril  effects  of  drinking  water  containing  vKgetablc  impuritiea^ 

in  other  parts  of  tho  world,  wo  are  told*  such  water  will  produce  malarial 

J>e^   WfU*. — ^nie  waters  from  deep  wells  are  to  be  trusted   na  having  a 

greaU-T  deijreo  of  purity  from  oi-g&nio  matter  than  those  wc  have  just  dcsciibed. 

oecaisarily  contain   in  uolution  wauo  amount  of  solta  derived  tro\a  the  strata 
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in  which  they  ara  sitaatad.  Thus,  some  wafcorft  aro  imprognat^Ml  with  n)t«  of  Tim 
(leriTed  from  the  chalk.  These  vaten  aro  wliolesorae  und  very  n^rtMable  to  AvaSt, 
owing  to  the  Loi^  amount  of  carbonic  acid  contained  in  theni.  Otfacn  liaM  in 
eolntion  a  larger  proportion  of  siiljihato  of  calcium  and  magnesium,  and  an  iomd 
in  the  limoatane  and  magnt-siau  Uine^touc  strata.  Both  them  waters  preanit  sar 
inconvenience  for  domestio  use ;  they  are  known  as  "  hard  "  waters,  and,  as  a  noh 
of  their  hardness,  reqnint  a  much  larger  amount  of  soap  to  form  a  lather  tlusodv 
-wateTB.  Tliijt  fault  is  capable  of  remedy  to  some  extent,  especially  in  water  demU 
from  the  chalk.  In  this  water  the  salts  of  lime  aro  held  in  aotulioa  by  tlie  cartiOBk 
acid  dissolvod  in  tlie  water ;  l>y  l>oiIing  it  much  of  the  carlnnio  acid  b  expeltat 
and  the  salts  of  nocseeaity  precipitabxl.  The  waters  derived  from  the  limertomiBd 
nagnesian  limestone  strata  can  1h4  improved  by  the  same  treatment,  bnt  toiliB 
extent.  An  ingenious  plan  was  deviued  by  Dr.  Clark  for  froeinj^-  these  wiM> 
of  thtor  hardness  :  it  consists  simply  of  adding  lime  to  the  water  whiirh  is  sfa^ 
charged  with  an  excess  of  oarboiiate  of  lime  ;  by  tliis  process,  the  lime  in  the  miff. 
which  is  n  bi-ciirbonate^  is  reduced  to  a  mono-cai-bonate,  an  iusolnble  salt  vbcb 
is  at  once  precipitated. 

Tlio  effects  upon  health  of  drinking  hard  water  are  not  very  clearly  tmdentBaL 
It  has  been  believed  Umfc  calculi  result  from  its  use,  but  tlie  evidence  on  wliiii  dk 
belief  reata  is  not  of  a  very  positive  chai-acter. 

Springs  and  rivers  also,  as  a  rule,  produce  good  water ;  bat  rain  wat«r  ia  Dti* 
saiily  liable  to  [KiUution  from  it«  exposed  situation.  The  Rivera  Pollution  tW 
mission  place  the  various  waters  in  the  following  ordeTi  in  tcBpect  of  wholeKMntnM 
and  palatability  : — 


"Wbolrsoiao 

Ba^icioui 
Dnngenma 


6.  8nr(iico  water  from  rultivstfd  land. 

6.  River  water,  to  which  scvoj^s  gains  acceaa. 

7>  Shallow  wcU  watvr. 


Palotabls. 


Before  leaving  this  subjects  it  may  be  well  to  point  out  that  a  diemical  aai)]na 
of  water  is  not  to  be  tnisted  as  a  guarantee  of  the  fitness  of  its  use  for  Hnnlal 
purposes  without  regard  being  also  had  to  its  surroundings.    For  pm  "  -^ 

it  is  of  intjnitely  }(reatvr  importance  to  know  whether  there  is  a  po.v-.ii...it.  .1  iiv 
contamination  of  a  well,  either  from  the  surface  or  by  a  neighbotiring  aeatipoA  9 
drain  pipe,  than  to  have  any  evidence  the  chemist  may  produce  as  n  Ksult  of  liis0' 
amination.  Speaking  generally,  we  may  say  that  if  the  chemist  can  fitul  erfttea* 
of  the  presence  of  too  much  organic  matter,  or  too  much  of  any  of  tho  inorganic  nlB 
which  water  contains,  it  would  bo  a  reason  for  rejecting  the  wliter;  but  weBtfi^ 
not  assume  that  a  water  which  fuUils  all  the  conditions  which  the  cbeoUst  a^ 
believe  to  bo  required  for  the  purposes  of  health  must  nt^oes&arily  be  6t  fnrdrii 
Before,  thei'efot*e,  deciding  on  a  water  supply  for  dometrtic  purposes,  we 
carefully  examine  into  all  the  conditions  which  nmy  at  any  time  affect  it 

Let  XLH  as%ume  we  Imve  selected  our  water,  and  that  it  is  fit  nnt  only  fil 
fbod  of  man,  but  fur  otlier  domestic  purposes  j  we  ha\*e  to  convey  it  to  our 
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perhaps  to  store  it^  and  finally  to  make  it  readily  accessible.  It  is  not  within  our 
province  to  describe  tiie  different  means  to  which  resort  must  be  had  to  raise  water 
From  a  well  or  spring  and  convey  it  to  the  house,  but  we  will  content  ourselves  with 
considering  for  a  moment  the  position  of  a  house  which  draws  its  water  with 
many  others  from  a  reservoir,  and  a  house  which  has  an  independent  supply  of  its 
}wn.  The  same  rules  apply  to  both,  and  they  may,  therefore,  be  considered 
together. 

Storage  of  Water. — Water  should  not  he  stored  for  a  longer  period  than  is 
necessary.  Wherever  a  "constant  service"  can  be  procured,  the  householder 
ihould  gladly  avail  himself  of  the  opportunity.  The  method  of  storing  water 
in  houses  gives  rise  to  chances  of  pollution  which  ought  never  to  occur.  It  is  worth 
the  reader's  while,  when  he  next  travels  by  one  of  the  many  railways  which  pass  on 
%  level  with  the  tops  of  London  houses,  to  notice  the  water-butts  and  cisterns 
standing  at  the  backs  of  houses  old  and  worn,  some  with  their  covers  broken, 
Qthen  with  no  covers  at  all,  exposed  to  tho  rain,  the  washings  of  the  roof  and  the 
walls  of  the  houses,  and  often  the  receptacle  of  rats,  mice,  and  even  cats,  which 
bare  met  in  them  an  untimely  fate.  If  any  one  possessing  the  least  thought 
of  cleanliness  and  decency  were  to  know  the  common  condition  of  thousands  upon 
thousands  of  cisterns  and  water-butts  in  London,  he  would  utterly  condemn  a  system 
which  leads  to  so  much  evil ;  and  yet  we  are  not  going  too  iex  in  saying  that,  in  tho 
majority  of  the  houses  occupied  by  the  so-called  better  classes,  he  would  not  find 
more  thought  given  to  the  maintenance  of  the  cistern  in  a  cleanly  condition  than 
is  bestowed  by  their  poorer  brethren  on  their  more  dilapidated  water-butts. 

If  water  is  to  be  stored  in  a  house,  it  is  essential  that  the  cistern  shall  be 
periodically  cleaned,  or  no  amount  of  care  in  its  manner  of  construction  will  ensure 
%  pure  supply  to  the  inmate& 

The  cistern  sliould,  tliercforc,  be  situated  whore  it  is  acceasiljlo  for  cleaning 
purposes,  and  where  it  is  not  exposed  to  contamination  from  )>olluted  air — »s, 
for  instance,  in  the  fioor  of  a  bed-room,  a  not  unconunon  place  in  which  to  find  the 
BiBtem  of  a  modem  house — and  it  must  be  constructed  of  a  material  wliich  8hall 
exercise  no  prejudicial  infiuence  upon  the  water.  Ck>nsiderablb  discussion  has  of  late 
years  taken  place  with  regard  to  the  action  upon  water  of  the  lead  of  which  cisterns 
Mid  water-pipes  are  usually  mode,  and  much  diversity  of  ojiinion  has  been  ox- 
preoed.  Under  cei-tain  circumstances,  water  will  act  upon  lead,  but  to  enable  it  to 
do  so  some  amount  of  admixture  of  air  appears  to  be  necessary. 

That  lead  may  be  usetl  for  the  conveyance  of  water  for  many  years  there 
is  abundant  evidence  to  show.  Monsieur  Belgrand  exhibited  to  the  Fn>nch 
Academy  two  pieces  of  lead  pipe,  one  taken  from  a  conduit  in  the  Faullx>urg 
St  Antoine,  which  was  laid  in  1670,  the  other  being  of  slightly  leas  age.  After 
this  period  of  more  than  two  hundred  years,  tlie  impressions  of  the  sand  of  tho 
mould  in  which  the  pipe  was  cost  were  still  distinctly  visible  in  tho  metal 

It  will  be  seen,  then,  that  no  hard  and  fast  nilo  can  be  laid  down  against 
the  ose  of  lead  pipes  for  the  conveyance  of  water.  Even  where  some  amount 
of  action  has  taken  place,  a  carbonate  of  lead  is  frequently  formed  on  the  intorior 
mlue  of  the  pipe,  and  thus  subsequent  change  has  been  prevented  by  the  coating 
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given  to  the  inteiior ;  and  this  condition  may  be  trasted,  anless  the  water  dioald 
be  so  impregnated  with  carbonic  acid  as  to  lead  to  the  solution  of  the  carbonate 
of  lead. 

In  practice,  therefore,  we  may  trust  to  the  natural  tendency  of  many  waters  to 
preserve  themselves  from  impurity,  but  for  others  specie^  precautions  will  ban 
to  be  taken.  It  may  be  well  here  to  point  out  that  the  tendency  for  water  to  act 
upon  lead  is  increased  by  bringing  in  contact  with  the  latter  other  metals — sncti  as 
iron  and  copper — which  set  up  galvanic  action,  and  lead  to  the  solution  of  tin 
lead.  In  addition  to  taking  precautions  in  this  respect,  varions  plans  have  bets 
suggested  for  producing  a  coating  in  the  lead  pipe,  one  being  to  fill  the  pipef 
for  a  while  with  phosphate  of  soda  (Dr.  Christison),  another,  with  sulphide  d 
potassium  (Dr.  Schwarz,  of  Breslau). 

In  some  places  the  lead  pipe  has  been  lined  with  tin ;  but  even  under  the« 
circumstances  the  water  supplied  to  Manchester  continued  to  become  contaminated 
with  lead.  More  recently  iron  pipes,  both  cast  and  wrought,  have  been  sdocm- 
fully  used. 

Much  of  the  difficulty  in  obtaining  definite  evidence  of  the  influence  of  lead 
upon  the  system  is  owing  to  the  varying  susceptibility  of  diSerent  indiTidoab; 
some  people  have  apparently  suffered  from  so  small  an  amount  as  one  hundredth  of 
a  grain  in  a  gallon,  while  ten  times  this  amount  is  required  to  produce  symptoms  in 
othera  We  shall  not,  however,  be  acting  unwisely  if  we  recognise  one  twentieti 
of  a  grain  of  lead  or  more  per  gallon  as  an  amount  which  ought  not  to  be  permittrf 
in  water  used  for  drinking  purposes. 

One  more  word  with  regard  to  the  dangers  of  learl,  and  we  have  dona  -^ 
injuiy  to  the  surface  of  the  lead,  or  to  the  straining  of  it,  adds  greatly  to  tk 
probability  of  subsequent  contamination  of  the  water.  If  lead  pipes  are  to  beas(4 
these  dangers  must  be  borne  in  mind. 

But  whatever  necessity  may  be  pleaded  for  the  iise  of  lead  for  the  conrejiaee 
of  water,  no  such  necessity  exists  with  regard  to  its  storage.  We  have  alnadr 
•  insisted  that  the  cistern  shall  be  made  of  some  material  which  shall  not  exert  anj 
influence  upon  the  water  which  it  contains.  It  should  be  constnicted  of 
slate  or  galvanised  iron,  it  should  also  be  provided  with  a  cover  to  presrtff 
the  water  from  impurity,  and  should  have  a  discharge-pipe  situated  *t  » 
low  a  level  that  it  can  be  absolutely  emptied  when  necessary  for  cleaning 
purposes 

It  is  not  uncommon  to  find  in  existing  houses,  as  well  as  in  many  which  are  Iwing 
built  at  the  present  time,  that  an  overflow  or  waste-pipe  from  the  cistern  «*** 
municates  directly  with  the  drain.  In  this  position,  there  is  considerable  (^T<*^ 
tunity,  and  indeed  necessity,  for  the  air  contents  of  the  drain  to  pass  up  the  waste- 
pipe  and  foul  the  water  in  the  cistern.  Even  where  a  bend  of  the  waste-pipe  f'"''^ 
a  trap  between  the  cistern  and  the  drain,  there  is  still  considerable  prohaliility 
that  the  same  danger  exists. 

The  London  water  companies  have  more  recently,  with  a  view  to  preventing 
the  wasto  of  water,  forbidden  this  connection  between  the  wasto-pipe  and  the  iri^ 
and  have  insisted  that  the  former  should  be  simply  taken  outside  tie  buildinij.  *-'" 


WATSB   FROM    CISTERNS. 


606 


lere  cut  olf  in  such  a  position  ihat  any  overflow  or  waste  of  water,  the  result  of  a 
bulty  ball-cock,  may  be  aeen  and  remedied.  This  regulation  is  a  very  admirable 
le,  for  it  not  only  prevents  the  improper  waste  of  water,  but  serves  to  keep  pure 
lat  which  is  in  the  ciatem.  Under  all  circumstances,  the  waste-pipe  should  be 
salt  with  in  this  manner. 

So  much  for  the  waste-pipe.  But  we  have  not  yet  considered  all  the  oppor- 
inities  the  cistern  has  for  the  pollution  of  its  water.  It  is  common  enough 
I  find  the  water-closet  supplied  directly  from  a  ciBtem  which  has  also  to  famish 
te  rest  of  the  house  with  drinking  water.  The  astern  is  at  times  empty,  and  thus 
X  air  communication  is  established  between  the  inside  of  the  cistern  and  the 
Uk  of  the  watbr-closet. 

Water  closets  should  be  supplied  from  separate  cisterns  devoted  to  this  purpose 
one.  At  the  present  time,  in  some  places,  the  water  companies  are  enforcing  the 
ie  of  so-called  waste-preventers ;  these  are  small  cisterns  supplied  from  another^ 
id  so  constructed  that  they  dis- 
lai^e  readily  the  whole  of  their 
mtentA,  but  are  themselves  filled 
LTOugh  so  small  a  pipe  that  a 
locmd  flush  of  the  closet  is  pre- 
anted  by  the  length  of  time  which 
'onhl  be  required  for  the  waste- 
reventer  to  filL 

The  accompanying  drawings 
rill  serve  to  show  the  wrong  and 
[he  right  way  of  dealing  with  the 
cutem  in  relation  to  its  waste- 
ppe,  and  the  supply  to  the  water- 
doaet 

We  have  spoken  of  some  of 
&  risks  of  contamination  to 
"ich  Water  is  exp(»ed  when  sup- 
plied to  a  house  through  cisterns. 
I*  »ill  be  well  to  consider  briefly 
w  daDgers  attendant  upon  what 

"  inderstood    by    a    "constant 

•Wvice." 

-^  we  have  already  said,  this 
gives  the  best  opportunity 
7*  'naintaining  a  pure  supply, 
"••■nmch  as  the  dangers  of  con- 
•^Diation  which  are  special   to 

'  Qstem  are  necessarily  absent. 


Vig.  a.— iL  (1)  Cistern ;  (2)  Oterflow  Pipe  cosneoted  with  8ofl 
Pipe ;  (3)  W»tCT  Supply  Pipo  to  (4)  Hoiworiuiid'B  Sink ;  (3) 
~" Scul        ~    ■  -     - 


Wftter-clo«et ;  (6) 
flow  Pipe  di    " 
imd  Cistern' 


itlJei?  Bink.  b,  (1)  Ciateni;  (2i  Ovei^ 
-g  into  open  tirj  (3)  Separate  Supply 
l^atcr-cloaet ;  (5)  Sepuate  Supply  to  (6) 


flow  Pipe  disoharxiaK  into  open  »tr ;  (3)  Separate  Supply 

■  -      ito  wyft>      •     ■    — '  -     -        - 

Uouaeouud'a  Sink ;  (7)  iknUety  Bisk. 


^  *iter  coming  direct  from  the  company's  mains  to  the  tape  in  the  house. 

Xoe  word  "  constant"  must  not  be  supposed  to  imply  that  the  water  is  constantly 
"'^7''  there  are  times  when,  owing  to  some  necessity  for  repairs  in  the  com- 
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ly's. mains  ^tr-reBarvoira,  the  Rfrvioe-  xn  interrupt^fd.  At  th«»e  tMn«^  tken  k 
neocfwu-Uy  n  t«ndoncjr  for  the  wat«i-  in  tlw  snuiUer  and  bi^lier  pipes  witJun  tiH 
IiooM!  Co  flow  bock  into  tbe  laiyor  pipes  which  aru  siluaUMl  at  a  kfwcr  lcnj,«ftea 
nntlorgrouud.  It  is  |>ossibte,  tlien,  it'  ftuch  pi|ie«  commimicato  cUreotlj  witb  tk 
wat^T-daset,  or  otht-r  plare  wherfi  pollution  may  take  plac,  for  any  matter  sinuuol 
at  it(t  oriEcu  to  lie  sucked  liack  into  the  larger  pipejt  or  mains,  and  whm  thr  wtler 
is  attain  torned  oa,  to  be  driven  into  a  pipe  which  supplies  water  for  drinkb^ 
purposes. 

.  Xt  was  as  «ocideiit>  such  os  this  ihat  M,  in  1874,  to  an  outbmak  of  aotaW 
fever  in  Caiua  Cnlloge,  Cambridga  Tho  wat«r-eloMta  in  this  oollege  wcro  sapfM 
vith  wntcr  on  tb^;  constant  service.  Eai-h  water-closet  wbh  provided  witii  a  afeto 
I  catch  any  splasliinf^  £rom  the  pun.  TIuh  safe  drainud  uito  the  upper  port  ti  tk) 
trap  of  the  watcr-doeet,  and  was  itaelf  ti-apped  by  a  bent  pipe,  which  «m  b|* 
Buppliod  with  water  by  a  small  weeping  pipe,  a  branch  of  the  mipply  pipe  to 
the  pan. 

A  water-closet  was  used  by  a  student  who  hod  conlrmcted  enteric  fever  ontadi 
the  ooll^^  The  trap  to  the  soil-pipe  had,  therefores  neoessarily  become  poUuted  vH^ 
enteric  [loifion,  and  it  was  proved  by  chemical  analysis  timt  organic  matter  had  M* 
only  bocn  splaslu^l  into  the  trap  to  the  safe,  but  bad,  at  a  time  when  thM<B*tt 
,aa  interruption  to  constant  sei'vicL',  liuun  drawn  up  the  weeping  |iipe  into  lb> 
water-pipe  b«;yond,  and  thus  polliited  tho  main.  It  is  imnecessary  for  our  poipM 
to  follow  Dr.  Buchanan,  who  investigated  this  outbreak,  and  from  whow  report  n 
glean  these  faeU,  into  the  aixument  whicli  proved,  with  mathematical  eerlintj, 
that  the  outlireak  of  disease  from  which  the  students  suliered  wa»  canand  bf  tkl 
introduction  of  enteric  matter  in  this  manner  into  the  pipes  which  supplied  watc 
for  drinkinK  as  well  as  for  otlica*  purposes.  But  we  give  this  refennee  to  it  (« 
the  pui'puiw:  uf  sliuwing  one  of  Uie  means  by  which  drinking  water  can  he  poUfltM 
by  a  constant,  though  noccssaiily  oocaAionally  iuteiTuptod,  service,  when  no  wfri* 
box  or  sm&U  cistern  intervenes  between  the  watcr-clceet  and  the  mains  which  sxp^ 
drinking  water. 

FilUm. — Before  leaving  tho  question  of  water  supply,  wo  must  aay  a  few  w»d* 
on  the  subject  of  filtration,  mid,  to  begin  with,  we  uiust  point  ont  that>  hoaseSlf> 
ou^ht  not  to  be  required.  Tbe  water  delivered  to  the  housa  oa^ltol«w["o* 
that  the  householder  should  only  be  ooncernL-d  in  preventing  its  oontsmiaatiac  B 
the  pipes  or  cisterns.  Unfortunately,  howeviT,  tiie  water  may  really  n«ed  lOO* 
further  treatment ;  and  under  these  circumstances,  filterR,  if  rightly  usmL  «» 
lie  found  of  service,  but  we  would  wj»^b  tn  emphafiiso  the  statement  thai  vhintlM 
bouse  filter  \h  not  really  necessary  it  is  folly  to  have  resort  to  it,  for  tmlcda  •  pf^ 
fleal  of  uHcutton  is  given  to  it,  a  furtlicr  opportunity  for  oontamtnatioo  uf  d> 
water  is  afforded 

Filters  servo,  in  the  first  instance,  to  litrain  off  fmm  tho  water  solid  hnpniliv 
which  are  doating  in  it,  and  they  also  serve  to  oxidise  any  organic  tnattor  ia  ths 
water  by  expoaing  it  to  the  air  whicli  the  porous  filtering  material  oontaina  tu 
this  axtent  the  tiltor  is  capable  of  acting  beneficially  ;  but  if  kept  ooostaiitly  c)«fRri 
with  wiiter,  it  grvdvallj  becomes  so  laden  with  organic  matter  that  it  i 
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iHe  of  genenting  this  material,  and  imparting  it  to  water  flowing  through  it. 
i,  ther^ore,  necessary,  trom  time  to  time,  that  the  filter  should  have  a  rest 
the  purpose  of  oompleting  the  oxidation  of  the  oigaoic  matter  it  contains.  If  it 
Dado  of  oharcoal,  this  should  be  cleansed  by  burning,  or  the  filtering  material 
lid  be  changed. 

The  report  of  the  Commissioners  appointed  to  inquire  into  the  best  means 
prerenting  the  pollution  <^  rivers  speaks  highly  of  JreaJt  animal  charcoal, 
lated  carbon,  carbide  of  iron,  and  spongy  iron ;  bub  the  more  recent  experiments 
PnleBscn*  Frankland  have  tended  to  show  that  the  iron  preparations  are  far  more 
le  depended  upon  than  the  others. 

But  we  shall  do  well  to  close  this  section  by  cautioning  our  readers  against 
iting  too  much  to  the  use  of  house  filters,  and  we  cannot  do  this  better  than  by 
ting  ihe  following  words  of  the  Boyal  Commissioners  :  "  We  desire  it  to  be  dis- 
ily  understood  that,  although  this  purification  of  water  polluted  by  human  exore- 
Lt  may  reasonably  bo  considered  on  theoretical  grounds  to  be  some  safeguard  against 
propagation  of  epidemio  diseases,  there  is  not^  in  the  form  of  actual  ees- 
ience,  a  tittle  of  trustworthy  evidence  to  support  such  a  view.  Nothing  short  of 
udonment  of  the  inexpressibly  nasty  habit  of  mixing  human  excrements  with  our 
iking  water  can  confer  upon  us  immunity  from  the  propagation  of  epidemics 
ongh  the  medium  of  potable  water." 


DisFOfiAL  OF  Waste  from  the  HoMa 

Wherever  animal  life  exists  there  will  also  be  found  the  waste  of  matter  con- 
ned in  its  maiateuaace,  and  man,  like  the  lower  animals,  tends  to  surround 
nsdf  with  the  d^ris  and  effete  matter  produced  by  the  wear  and  tear  of  his 
■tern ;  on  the  thoroughness  with  which  this  is  dispcwed  of  will  greatly  depend 
■  healdL  If  his  habits  be  those  of  the  Asiatic,  who  permits  lui'ge  numbers  of  his 
ud  to  herd  together,  and,  thus  crowded,  sllows  generation  after  generation  to 
lUnte  the  soil,  he  must  expect  to  suffer  disease  in  the  same  proportion  as  his 
Mtem  brother,  and  to  lose  life  as  &eely  from  causes  of  his  own  creating. 

^  refuse  produced  by  animal  life  slioiild  not  be  permitted  to  saturate  the 
■nDtd,  to  poison  the  air,  or  to  taint  the  water  upon  which  man  has  to  rely 
'  bod ;  it  must  be  removed  and  dealt  with  in  such  a  manner  that  under  no  cir- 
"Bitsnces  can  it  at  any  time,  from  the  moment  of  its  production  to  the  time  of  its 
ItoDate  disposal,  be  a  souroe  of  danger  or  injury  to  him.  If  it  be  possible  without 
"^  resulting  to  convert  it  to  a  future  use,  this  is  desirable  from  an  economic 
omt  of  view ;  but  with  this  latter  point  we  have  less  concern  than  with  that 
'^  of  the  question  of  refuse  disposal  which  is  associated  with  health. 

let  us  see  for  a  moment  what  it  is  with  which  we  have  to  deal.  Every  human 
^  produces  on  an  average  from  six  to  eight  ounces  of  solid  excreta,  two  pints  of 
"id  excreta,  and  fouls  by  his  ablutions,  in  the  washing  of  his  house,  clothes,  etc., 
"Byisllons  of  water  which  must  be  treated  as  waste.  There  are  thus  two  kinds 
'  iittterialB  to  be  disposed  of,  and  whether  these  are  to  be  kept  apart  or  t(^ther 
^ttds  upon  the  situation  of  the  house. 
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System  of  S«te«rag«. — In  Mima  localities  wliere  a  system  of  sawarage  pxiati  lb 

10  sewflr  i«  pannittt'd  to  receive  the  uxcrela  aiul  slop-water;  in  cptiier%  tlwwvflr 

nvt"*  tlio  slop-water  only,  (,nvinx  rise  t-o  the  nrcossity  for  tho  excreta  U  l» 
kept  as  dry  as  pumible,  anil  to  Im  mixM)  with  dry  earth  or  ashes,  and  u  be 
periodically  rpmav(*d  from  th**  bouse. 

We  will  tiMt  coiiBider  thu  position  of  the  house  where  the  aewer  is  permiKaJto 
receive  the  excreUi  and  slop-wator  to;^e(her.  For  this  pur]««t'  it  is  miMttli 
with  the  housi>  I»y  means  of  drains  ;  but  this  connection  of  ft  niimlwr  of  honawwitt 
the  sewer,  which  is  oommon  to  them  all,  exposes  the  inmates  to  risks  ugaiiut  vtieh 
spticial  proviMon  hoE  to  be  made  ;  for  the  sewnr  not  only  contains  an  amoantdiod 
matter,  but  may  receive  into  it  poisonous  matter  emanating  from  persoiu  saflcriq 
from  communicable  ditieascs.  Much  will  of  neoessi^  di^pend  u))on  tlie  oonstrortioi 
of  the  sewers,  for  if  thoy  aro  bo  made  as  to  allow  ilie  contents  to  pen  njaflj 
nwiiy,  it  iR  clear  that  their  power  for  hjirm  will  be  less  than  if  they  retain  tbaa 
But  the  householder  has  no  immediate  control  over  their  condidon,  bjkI  b 
must,  therefore,  take  mich  precrautions  as  are  iieoessary  to  make  his  hou-v  in- 
depeudeut  of  any  fault  in  the  fiower. 

The  drains  must  be  laid  in  Huoh  a  manner  that  they  shall  in  no  part  a  tm-m 
retain  any  portion  of  the  refuse  which  {lasses  through  them ;  they  must,  thcrt^i 
liave  a  pn^per  incline  or  full,  ami  sliould  be  laid  upon  n  bed  of  coQcrete  to  |ii«vi9l 
any  diaturbiiuce  of  their  |X)sitiou  by  the  Binking  of  the  eartli.  Tlicy  must  be  wiM 
of  some  impervious  material,  and  the  points  of  connection  of  oue  length  of  dnb 
with  another  should  be  carefully  sealed  to  prevent  their  contents  esoaping  at  lki» 
point  As  f&T  as  pouible  no  part  of  the  drain  should  pass  beneath  the  hooM.  vd 
if  this  cannot  be  avoided,  the  drain  should  be  encased  in  ctmar^S^. 

DaivffTB  of  Sewer  Air. — By  nu  arrangement  such  as  thii",  refose  can  be  rwnw''^ 
from  the  lionse  to  tlie  sewer  without  the  escajio  of  any  portion  of  it  in  it«  cevra 
between  the  two.  Jiut  a  fiirthw  danger  has  to  be  goardwl  a^inst — the 
of  the  air  of  either  the  sewer  or  drain  into  tlie  houaa.  During  recent  years  s 
deal  has  l>een  written  about  the  elffct^t  of  this  air  upon  the  hcalUi  of  people  "vte 
living  in  houses  with  imperfectly-constructed  dmins,  Iiavc  the  misfortune  to  braitt* 
it.  Under  the  name  of  "  .wwer  gas,"  it  has  been  held  i-esponsible  for  the  pi 
of  all  the  Inng  list  of  infectious  diseaaes,  and  indeed  for  almoitt  all  the  diseai 
ore  known  as  belonging  to  the  zymotic  class.  At  the  present  time,  therefor^' 
common  enough  to  hear  that  someone  is  suSering  from  blood  poisoning,  the 
inhalation  of  sewer  gas  producttl  b)'  an  insanitary  oondition  of  the  Imuse  in 
he  lives.  It  will  l>e  worth  while  to  consider  very  shortly  of  what  the  air  in  a  daiM 
conaista,  and  of  what  is  really  known  of  the  retnilt  produced  by  its  inhalation. 

It  vonststa  o£  exhalations  which  are  given  off  by  the  passage  thr-  ■  TnJJl 

or  sewer  of  the  animal  and  vt.'igflable  matter  which  it  receives  ;  and  ii  -<  b* 

retained  any  length  of  time,  it  eonsists  also  of  the  results  of  its  decnmpositian. 

The  late  Dr.  I>ethchy  found  that  sewage  which  lie  permitted  to  dMMSpe^ 
under  a  bull  jar  in  his  laboratory  gave  off  gsses  as  follows:  marsh  gM,  73'^99' 
oarbonio  acid,  15-899  ;  nitrogen,  10187  :  sulphuretted  hydrogen  0-(ldI. 

But  in  his  experiaent  no  air  was  allowed  to  enter ;  hence  we  must  not 
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lat  the  atmosphere  of  a  sewer  contains  anything  more  than  a  small  proportion 
:  these  gases ;  marsh  ga^  indeed,  as  a  rule,  is  not  found,  sulphuretted  hydrogen 
id  ammonia  are  found  in  traces,  while  carbonic  acid  is  found  to  be  in  less  propor- 
on  than  '4  per  cent.  In  these  proportions  we  cannot  believe  that  these  gases  can 
tert  an  influence  for  harm  if  they  were  to  escape  into  a  house  which  was  in- 
Lbited.  But  it  is  not  to  gases  alone  we  must  look  for  the  cause  of  ill-health  which 
idoubtedly  results  from  the  admission  of  sewer  or  drain  air  into  the  house,  for  to- 
other with  them  are  found  putrefactive  gcims,  spores  of  fungi,  etc.,  of  which  we 
.nst  think  with  far  more  suspicion.  We  cannot  point  to  one  or  another  and  say  this 
ill  produce  one  disease,  and  that  another ;  but  we  know  that  the  escape  of  air  from 
te  drain  under  these  circumstances  will  frequently  lead  to  headache,  sore  throat, 
as  of  appetite,  and  indeed  general  ill-health,  and  there  are  reasons  for  believing 
tat  even  more  serious  consequences  may  happen  from  this  cause.  It  has  been 
Mcrved  Uiat  on  more  than  one  occasion  an  intense  inflammation  of  the  peritoneum 
as  produced  amongst  those  who  have  had  special  opportunity  for  the  breathing 
:  the  emanations  from  such  matter  as  passes  into  a  drain,  or  for  the  drinkin";  of 
ater  which  has  been  exposed  to  them.  Such  an  event  happened  some  years  ago 
t  a  school  at  Wandsworth,  where  a  number  of  children  were  simultaneously 
stacked  with  this  disease.  The  result  was  most  disastrous,  for  not  only  did  a 
amber  of  the  children  themselves  die,  but  Dr.  Francis  Edmund  Aiistie  lost  his 
m  life  while  investigating  the  outbreak.  On  other  occasions  acute  pneumonia 
stacking  several  members  of  a  household  has  appeared  to  Ite  associated  with  tlie 
ime  conditions.  It  is  probable,  too,  that  the  emanations  from  putrescent  animal 
latter,  whether  existing  in  a  drain  or  elsewhere,  may  give  rise  to  erysipelas,  and  in 
le  lying-in  woman  to  puerperal  fever. 

Bat  having  gone  thus  far  wo  are  left  with  but  one  other  disease  the  existence  of 
rhidi  is  known  to  be  related  to  such  emanations.  We  refer  to  tho  disease  known 
•  enteric  or  typhoid  fever. 

In  tiiis  disease  the  poison  has  been  proved  over  and  over  ngain  to  ro5d(l(' 
iqndally,  if  not  altogether,  in  the  discharges  of  a  person  siiflering  from  it  Under 
Bsttain  conditions,  not  yet  very  accurately  understood,  but  possibly  due  to  a  further 
dumge  in  the  excreta  after  they  have  left  tho  body,  tho  latter  become  poisonous  in 
ft  Itigh  degree,  and  are  capable  not  only  of  infecting  water  or  milk,  and  thus 
cvunonicating  the  disease  to  those  who  drink  it^  but  of  giving  off  emanation» 
'^lich  will  produce  the  same  disease  among  those  who  inhale  tliem. 

Before  leaving  tliis  branch  of  our  subject,  we  ought  to  state  very  clearly  tliat,  so 
^  SB  accurate  medical  knowledge  can  teach  us,  there  is  as  yet  an  absence  of 
'^i^CQ  that  the  poison  of  the  diseases  diphtheria,  scarlet  fever,  typhus,  relajtsing 
*^,  or  small-pox  can  originate  in  or  be  communicated  by  drains  or  sewers.  It  is 
^  QQoommon  to  hear  some  of  these  diseases,  particularly  scarlet  fever  and  diphtheria, 
""xssted  with  defective  drain  construction.  As  a  rule,  the  argument  which 
"•Ppwta  this  view  rests  entirely  on  the  fact  that  a  defect,  either  in  the  drainage  or 
'•^kere,  is  found  in  a  very  large  proportion  of  tho  houses  in  which  such  cases 
*''^i  and  that  no  other  circumstance  can  be  assigned  as  the  cause.  It  is  unfortu- 
^^y  true  enon^  that  ia  very  many  cases  the  source  of  infection  cannot  be  traced. 
89 
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This,  however,  can  be  no  matter  of  snrprise,  when  wo  recohect  the  huge  number  of 
persona  suffering  from  mild  attacks  of  infectious  maladies,  who,  often  nnoonsdous  d 
their  condition,  freely  mix  with  their  fellows.  It  would  be  unfair  to  conclude 
that  the  house  is  responsible  for  the  disease,  because  defects  are  found  ooinddeutlj 
with  illness,  unless  it  can  be  shown  that  a  far  greater  proportion  of  the  hoosea  thas 
attacked  with  disease  are  imperfect  than  those  which  have  escaped  illness ;  tfai>  \m 
never  yet  been  done  for  these  diseases,  and  we  must  remember  it  would  be  ponble 
to  find  a  house-defect  accompanying  almost  every  disease  in  existence,  so  cardwlj 
and  imperfectly  are  houses  now  constructed. 

Nevertheless,  it  has  been  shown  that  a  sufficient^  of  illness  can  be  caused  l^  tk 
drain  and  its  contents  to  encourage  eveiy  intelligent  hooseholder  to  guard  his  fan&j 
and  himself  from  risks  to  which  they  are  otherwise  exposed.  On  the  menu  d 
preventing  the  admission  of  drain  air  into  the  house  it  is  now  our  intentitm  Iviefij 
to  dwell 

Means  of  Guarding  against  Admission  of  Drain  Air. — ^We  have  already  mo- 
tioned that  the  drain  should  as  far  as  p(wsible  be  laid  outside  the  houn^  ^ 
the  joints  of  the  different  pipe  lengths  should  be  sealed,  and  that  care  ahonldlK 
taken  to  prevent  any  sinking  of  the  earth  from  disturbing  the  relative  posHiaB 
of  the  various  pipes.  If  these  precautions  be  taken,  neither  tiie  air  nor  bid 
contents  of  the  drain  can  escape  at  any  point  along  its  lengtL  With  a  vier  to 
sealing  both  ends  of  the  drain  so  that  air  may  not  escape  from  the  aewer  into  tbt 
drain,  or  from  the  drain  into  the  house,  water  traps  are  inso^ed  i  these  otHuiat  d  i 
bend  in  the  drain  so  placed  that  the  bend,  a,  holds  water,  which  it  receives  in  conv 

of  use,  and  which  necessarily  always  Bta&di  op 

to  the  level,  w.     It  will  be  sieen  that  so  long* 

the  pressure  of  air  in  the  drain  does  not  exoeai 

.  ,_^  .  that  which  is  capable  of  supporting  a  ooluB 

/  ^  __  of    water  equal    in    hei^t    to    tibe  distaO 

between  the  lines  w  and  B^  the  air  of  tba 
drain  will  be  retained  in  that  position;  bat  K 
soon  as  this  pressure  is  exceeded,  the  airBUBi 
pass  through  the  trapping  wato*  and  eso^  into 
the  house.  But  a  farther  difficulty  may  iraa 
The  lower  end  of  the  drain-pipe  may  beope 

Fig"  3.-STPB0N  Te^.  fi"«**  ■"'^'^  "™*e''  ■«'*"°^  ™a7  P**  ~  '^ 

into  the  sewer  that  the  water  in  the  iqipcf 

trap  may  by  syphon  action  be  sucked  from  its  position,  and  thoB  until  fresh  'm*' 

is  poured  in,  the  drain  remains  untrapped,  and  the  air  of  the   interior  of  ^ 

house  is  in  free  communication  with  the  drain.     This  danger  is  overcome  ly  ^ 

insertion  into  the  upper  end  of  the  drain  of  a  ventilating  pipe,  T,  and  pnrided  tbtf 

the  calibre  of  this  pipe  is  not  less  than  that  of  the  drain,  it  is  obvMrafl  ttoi  »• 

neither  of  the  cases  mentioned  can  the  water  in  the  trap  be  displaced.     M»y  ■* 

then,  assume  that  with  a  syphon  trap  and  a  A'entilated  drain  it  is  imponUo  fi^ 

disease-producing  poisons  to  enter  the  house  1 

Nature  of  Poison  in  Grains. — Before  attempting  to  answer  this  qneetioo,  it  •»' 
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be  vrell  %a  rorviidpr  tho  uatnrc  of  the  jHiiaons  to  which  wo  refer.  Are  thpT  Uqoid, 
■olid,  or  gaseous  1 — aiid  can  they  tind  their  way  into  fchu  water  which  is  sapposed  to 
ttorve  as  iitrupl — aiwl  if  tlu-y  cftu  travftl  thus  fur,  cnn  thoy,  undor  utiy  circamstfinoca, 
pass  through  the  trapping  watflr  and  mix  with  the  n-ir  of  the  hoiifw  ? 

We  have  xpoken  of  certain  gases  which,  aro  given  off  as  the  rosnlts  of  decomposi- 
tion, and  which  con  be  found  in  &  drain  tlirough  which  excreta  ore  passing.  These 
^Bws  arc  uuiIoitbttMlly  solubli-  in  water,  aiul  wouLJ,  tberLfforo,  Iw  readily  absorbed  by 
the  wnter  in  the  trap,  and  miglit,  by  means  of  sucli  evaporation  of  tide  water  as 
▼ould  take  place  from  its  upper  uurfaoe  in  a  warm  honae,  be  received  into  the 
atmoq>hen ;  but  wc  have  said  we  cannot  beiievo  sufficient  will  accnmnlato  to  pro- 
duce ill-healtli,  even  in  pereous  who  ore  spociiJly  susceptible  to  their  influences,  and 
though  Uie  wHter  in  the  trap  be  seldom,  or  never  chuugcd.  The  dilficulty  with  M-luch 
ve  are  met  is  that  we  are  without  o\'idence  that  the  specific  poisons  of  such  diseases 
as  those  gainst  which  we  have  to  gtuird  are  giweous.  So  £a.r,  indeed,  oa  more  n^cent 
knowledge  of  Home  other  diseases  enables  ns  to  guess  at  the  form  in  which  the 
poiBon  of  these. diseases  exist,  there  is  more  Tca»}z%  to  believe  that  it  is  solid.  Now, 
the  evajx>ration  of  water  does  not  appear  capable  of  giving  off  into  the  air  any 
partioolate  matter  with  which  the  water  is  cliargeil ;  it  intist  be  admitted  that  the 
opposite  lum  before  now  been  stated,  Imt  a  series  of  experiments  have  been 
carried  out  by  Dr.  Neil  Carmichael,  of  Gliuigow,  which  ttsid  to  prove  tliat  the 
fonner  view  is  correct.  Dr.  Carmichael  inserted  into  a  soil-pipe  a  tube  wliicli  was 
bent  so  as  to  hoKI  water ;  to  the  further  end  of  this  tube  he  connoctcxl  a  flask 
ermtaining  cultivating  fluid,  which  had  been  rendered  sterile  by  boiling.  The 
water  in  the  bent  tuba  soon  developed  fungi,  but  the  ciUtivHting  lluid  in  tlie  flask 
did  not  change  during  many  months  that  it  was  under  observation,  tliR  water  in 
the  bent  tube  always  preventing  the  furtlier  passage  of  infective  matter  through  it 
Other  experituents  were  made  in  which  the  air  over  tho  trap  of  a  sink  was  di-awn 
through  cultivating  fluid,  prccautioofi  being  taken  to  prevent  this  air  containing  any 
patrefactire  matter  that  did  not  come  from  the  trapping  water  itself,  and  yet  the 
result  was  alway:{  the  same — this  trapping  water  invariably  retained  all  the  infective 
matter  in  it,  and  the  cultivating  fluid  remained  free. 

Nevertholesn  thtTe  are  ways  by  which  partiotikte  matter,  suspended  in  a  fluid, 
can  be  given  off  into  tho  air.  If  liy  any  chance  air  should  Ixi  mixed  with  water 
charged  with  particulate  matter,  bo  that  bubbles  should  l»e  formed  on  itii  surfaoe,  tite 
bursting  of  the  bubbles  will  discharge  into  the  atmosphere  innumerable  minute 
particles  of  water,  carrj-ing  with  tbcm  tho  fiolid  matter.  Thus  Prafoasor  Tyndall 
foand  l>y  experiments  that  the  air  of  tlio  Royal  Institution,  wlien  allowed  to  bubble 
through  conceutmted  sulphuric  acid  and  a  nolution  of  caustic  potash,  cnrriod  with  it 
ofganic  matter  which  was  capable  of  giving  rise  to  fresli  orgnnisms  when  it 
afterwards  eome  in  contact  witli  a  suitable  cultivating  fluid. 

it  is  diflictdt  to  believe  that  under  certain  circujii«tances  this  will  not  occur  in 
the  water  contained  in  the  trap  of  a  drain,  and  it  is  desirable  to  ensure!  tJio  watrar  of 
the  trap  lieing  as  freio  as  possible  from  such  dangerous  matter.  The  shape  and 
material  of  the  trap  should  theref(H<o,  be  contrived  that  as  little  as  possible 
oi   the  excreta  remain  in  it,  and   its  deanlmeas   further   provided  for  by  an 
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adequate  flush  of  water,  whicli  ought  to  be  suflicient  to  thoroo^y  cleanse  tlie 
surface  and  to  change  the  whole  of  the  water  which  the  trap  contained.  Mweoret, 
the  air  in  the  drain  situated  between  the  trap  which  separates  it  from  the  iiUericr<]f 
the  house  and  the  lower  trap  which  disconnects  it  from  the  sewer  shoaldnotbf 
remaining  stagnant  in  the  drain  become  saturated  with  the  emanations  given  off  bj 
the  excreta. 

An  illustration  of  the  harm  which  may  result  from  the  air  becoming  tlm 
charged  will  serve  to  show  that  there  is  a  practical  reason  for  this  recommendatioE. 
It  was  the  writer's  duty  to  investigate  the  cause  of  an  outbreak  of  enteric  fever 
which  occurred  in  a  model  lodging-house.  In  this  house  there  lived  a  nninber  of 
families  on  different  floors,  having,  as  inquiry  proved,  no  communication  whatenr 
with  each  other,  Entraric  fever  broke  out  in  a  family  residing  in  one  of  the  uffer 
jstoreys,  brought  by  a  person  who  had  obviously  contracted  it  elsewhere,  and  attacked 
one  person  after  another,  until  some  Ave  or  six  had  been  seized  with  the  diaeue. 
iShortly  aftefwards  the  disease  appeared  on  a  floor  below,  but  no  evidence  conld  be 
ibund  that  the  affected  had  been  exposed  to  any  source  of  discajse  outside  tbe 
lodging-house.  It  was  then  seen  that  the  soil-pipe,  which  had  i-eceived  the  eicn** 
-of  the  sick  persons  on  the  up^wr  floor,  was  also  the  soil-pipe  for  the  use  of  thoBB « 
the  lower  floors ;  an  examination  of  it  showed  that,  although  it  was  provided  t^ 
a  ventilating  opening  at  its  upper  end,  there  was  at  its  base  a  lai^  trap,  idiiek 
served  not  only  its  intended  puriK>8e  of  preventing  air  from  the  drain  enterii^  tbe 
fioil-pipe,  but  also  caused  a  retention  of  excreta  within  it.  In  this  manner  tke 
poison  of  enteric  fever  was  not  only  admitted  into  the  soil-pipe  by  the  infected 
persons  on  the  upper  floor,  but  was  retained  in  a  situation  where  it  most  neco- 
fiarUy  have  contaminated  the  whole  of  its  air-contents,  and  there  can  be  bat  iittk 
doubt  was  responsible  for  the  illness  which  subsequently  occurred. 

Drain  wnitfa^Mm.— The  one  opening  we  have  described  as  sufGcient  to  pwrait 
displacement  of  the  trapping-water  by  an  alteration  of  pressure  within  the  icaa. 
is  not  sufficient  to  secure  the  exchange  of  air  in  the  drain  which  is  required  fir 
this  purpose.     We  need  not  for  proof  of   this  refer  to  a  better  known  txan^ 
than  that  of  the  inability  to  suck  an  egg  which  has  but  one  hole  in  the  sheD;  ^ 
counter  opening  is  absolutely  necessary  for  the  admission  of  air.    So  with  the  drun^ 
a  second  opening  must  be  provided  to  allow  a  current  of  air  to  circulate  ffet^f 
through  it.     This  opening  should  of  course  be  placed  on  that  side  of  the  kr*(^ 
trap  which  is  nearer  to  the  house,  so  that  nothing  should  obstruct  the  cidtr^ 
The  drain  at  this  point  is  below  the  surface  of  the  ground,  and  opportunity  ibooUv 
therefore,  be  given  for  the  air  to  enter  the  drain  by  a  pipe,  which  shotUd  be  <i  4^ 
same  size,  carried  a  few  inches  above  the  earth's  sur&ce;  and  if  it  be  posshlefiv^ 
manhole  to  be  built  at  this  point,  this  should  be  done,  to  enable  the  drain  to  btf 
examined  in  the  event  of  necessity  arising.     From  the  upper  opening  in  the  dni** 
should  be  continued  a  pipe  of  the  same  size  as  the  soil-pipe,  and  carried  a  fe*"  fe^ 
above  the  roof  of  the  house.     Fig.  4  represents  the  wrong  and  the  ri^t  method  «■ 
drain  ventilation ;  in  the  one,  a,  there  is  no  lower  opening  for  ventilation,  and  •  fip* 
of  one-inch  diameter  is  expected  to  be  equal  to  ventilating  the  drain ;  in  the  latttf.  * 
the  ventilation  is  properly  arranged  (Fig.  4).     It  is  not  uncommon  for  thii  W 
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iduftto  be  crowned  with  a  cowl,  intended  to  extract  the  air  from  the  drain,  and  thus 
ensure  the  passage  through  it  of  a  constant  current  of  air.  A  series  of  experimentB 
were  recently  condncted  with  a  view  to  ascertaining  which  of  certain  cowls  would 
best  perform  this  duty,  but  it  was  found  that  a  simple  tube  permitted  in  a  given  time 
sod  nnder  the  same  conditions  more  air  to  pass  through  it  than  those  provided  with 


''''  \~-^  i,  SpS,  WKtar-ckiwti  ;  i,  wU-l^pe ;  6,  Lin.  YentfUting  plpa :  6.  tnp  at  foot  of  K>lI-pJM  j  7,  dimin. 
V^  ■.  S,  wKur-closeta ;  4,  BoU-pipt ;  5,  4-fn.  ventU&tliiff  pipe,  'nil  diam.  of  soil-pipe  j  6,  £MotiiittctlDff 
'''*a>MT  with  open  gntimg;  7,  tnp;  S.dnin. 

^'^  Since  that  time  other  experiments  have  been  conducted  with  apparently 
"""'nt  result,  but  there  is  certainly  on  the  whole  not  sufficient  evidence  to  show 
■**  *oj  benefit  would  accrue  from  liteir  usa 

A  word  must  be  given  to  the  position  of  the  ventilating  openings  we  have 
^'"'ibed.  Speaking  generally,  it  is  desirable  that  the  tower  opening  should  be 
™**ved  as  far  as  convenient  from  places  where  children  would  be  likely  to  play,  and 
l*^*!*  put  their  faces  close  to  it ;  but  apart  from  this  precaution,  it  need  not  bo  anti- 
*?**«d  Uiat  the  opening  will  itself  give  rise  either  to  unpleasant  odours  or  to  injury 
■"Maltli  if  the  drain  be  properly  constructed.  The  direction  of  the  current  of  air 
"''''^h  this  opening  is  more  into  the  drain  than  out  of  it ;  but  even  if  the  current 
•'•'lid  occasionally  set  the  other  way,  provided  that  the  drain  be  well  laid,  there 
^^  be  no  expectation  that  an  odour  will  be  perceptible,  for  the  air  in  the  drain  will 
•Rongji  its  constant  change  not  be  chained  to  any  extent  with  effete  matter.    Placed 
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such  a  position  as  .tile  area  of  a  Loadon  street^  they  should  not  give  liae  to  u) 
pleasautne6& 

As  yet  we  have  confined  ourselves  to  discussing  the  best  motiiod  of  dealing  viA 
16  solid  and  fluid  excreta  which  have  to  pass  from  a  house  into  a  sewer ;  we  must  noi 
liefly  refer  to  the  course  which  must  be  adopted  for  diqxwing  of  water  fn»n  biUi| 
avatories,  and  sinks. 

Waste-pipes. — ^The  waste-pipes  of  these  places  should  not  bo  allowed  to  con 
municate  directly  with  the  drain  or  soil-pipe,  but  must  diachaige  thenuelTes  am 
a  gully  placed  outside  the  house,  and  which,  itself  opening  into  the  drain,  ht 
between  it  and  the  latter  a  sufficient  trap.  The  waste-pipes  must  be  themadn 
trapped  near  to  the  baths  and  basins  by  other  S  traps,  in  the  some  manner  aa  Uu 
we  have  described  in  connection  with  soil-pipes,  and  the  best  of  these  traps  are  pit 
vided  with  a  screw  at  the  bottom,  which  enables  them  to  be  cleared  of  the  soa[Hmd 
which  in  course  of  time  collect  in  them;  if  the  waste-pipe  be  a  long  one,  it  wi 
be  well  to  carry  from  a  point  below  tliis  trap  a  ventilating  pipe  into  the  ouaide  ai 
Thus  the  same  opportunity  will  be  given  for  a  current  of  air  to  pass  throng  tl 
waste-pipe  as  through  the  soil-pipe. 

Much  ingenuity  has  been  shown  in  the  manufacture  of  the  apparatus  best  fitti 
to  meet  the  reqmrements  <^  health  in  the  conveyance  of  refuse  from  the  house. 
is  not  our  intention  to  discuss  the  advantage  which  one  form  of  apparatus  may  have  or 
another,  more  than  to  say  that  the  pans  of  water-closets  and  other  receptacles  ehon 
be  so  designed  as  to  ensure  that  every  flush  of  water  with  which  they  most  be  pi 
vided  should   thoroughly  remove  the   excreta,  and   leave  them  absolutely  cIm 
Water-closets  having  containers  should  not,  therefore,  be  tolerated ;  the  shape  of' 
trap  should  be  such  as  to  ensure  cleanliness ;  and  we  may  mention  the  D  tn^  k 
of  builders,  as  that  to  be  specially  avoided.     The  materials  used  have  also  a  reh 
to  the  state  of  cleanliness  of  the  pan,  glazed  earthenware  answering  well  in 
respect.     With  regard  to  sinks,  wo  may  say  that  no  more  suitable  material 
slate  or  earthenware  can  be  used. 

The  particular  apparatus  to  be  used  is  fully  dealt  with  in  many  books  ' 
subject,  but  having  indicated  the  general  principles  which  shall  guide  those  wl 
in  the  arrangements  of  their  homo  to  have  retrard  to  the  health  of  the  inrns 
need  not  do  more.     We  must  now  briefly  refer  to  the  precautions  w^hich  it  i 
sary  to  take  in  dealing  with  sur&ce  or  subsoil  drains.     Theso  should  not 
situations  bo  permitted  to  depend  ui)on  rain-water  alone  for  the  maiiitenano 
water  which  is  required  to  keep  their  traps  charged,  but  should,  where  po 
supplied  with  water  from  an  adjoining  bath  or  lavatory  waste.     Subsoil  d 
neath  a  house  particularly  should  not  communicate  directly  with  the  s 
should  be  disconnected  in  the  same  manner  as  waste-pipes,  while  the  mi 
of  water  in  the  traps  should  be  ensured  in  tlie  some  manner  as  in  surface 

In  London  the  enforced  use  of  waste  preventers  by  the  water  cooipa 
limit  to  two  gallons  the  amount  of  water  which  can  flush  a  water-closet  i 
is  calculated  to  lead  the  householder  to  expect  that  this  amount  of  water 
to  answer  every  requirement ;  but  it  has  been  found  by  those  coniiict 
with  authority  on  this  point  that  so  small  a  quantity  will  not  thoroi 
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e  pan,  trap,  and  aoil-inpe,  especiallj  where  the  last  is  of  any  length.  This  amotint 
1st,  therefore,  be  sapplemented  hj  the  throwing  down  daily  of  a  pail  or  two  of 
iter. 

Ccs^hmU. — In  London,  and  mai^  parts  of  the  country  before  sewers  existed, 
was  customary  to  provide  every  house  with  a  hole,  or  cesspool,  into  which  all  the 
creta  and  alop-water  escaped.  These  were,  of  course,  from  time  to  time  emptied 
their  contents ;  but  after  what  we  have  said  of  the  danger  to  health  caused  by  the 
cumulation  of  such  matter  in  drain-pipes,  no  further  illustration  will  be  required 
show  the  extreme  risk  of  such  a  method  of  refuse  disposal  Often  placed  under 
e  basement  of  a  house,  a  situation  in  which  too  many  are  to  be  found  even  at  the 
esent  time,  abundant  opportunity  was  given  for  their  emanations  to  escape  into  the 
Hisa  In  many  instances  they  are  simply  holes  dug  in  the  earth,  so  that  there  is 
»thing  to  prevent  their  contents  saturating  the  surrounding  ground;  but  even 
ben  removed  far  from  the  house,  a:^  built  of  substantial  brick-work  and  cement, 
is  method  is  one  which  cannot  meet  with  approval,  for  it  does  not  do  more  than 
irmit  the  accumulation  of  the  excreta,  which  have  subsequently  to  be  removed, 
td  this  at  a  time  when,  owing  to  decomposition,  they  are  more  than  ever  offensive. 
nder  any  circumstances,  the  fact  that  the  cesspool  is  below  the  ground  renders  it 
source  of  danger,  for  from  time  to  time  the  contents  are  likely  to  esc^>e,  owing  to 
me  accident  or  other,  and  thus,  perhaps,  lead  to  the  pollution  of  some  well  in  the 
dghbouihood.  The  least  offensive  form  of  cesspool  is  that  which  is  very  limited 
.  nse,  so  much  so  as  to  merit  the  name  of  catch-pit  rather  than  cesspool,  and 
nivided  with  an  overflow,  to  permit  its  more  fluid  contents  to  flow  through 
rigating  pipes  into  the  ground ;  but  this,  of  course,  is  only  possible  where  the 
Kise  is  well  surrounded  by  land.  If  cesspools  are  to  be  permitted  to  exist,  they 
lonld  be  situated  at  least  thirty  or  forty  feet  from  any  occupied  building,  or  from 
tty  water  used  for  domestic  purposes.  The  cesspool  should  be  built  of  brick-work, 
^  in  cement,  and  lined  inside  with  the  same  material,  and  at  least  nine  indies  of 
rell-puddled  clay  should  be  rammed  beneath  and  around  it,  or  other  means  should 
w  taken  to  prevent  the  contents  escaping.  It  must  be  properly  covered  over,  and 
Be  ventilated  directly  into  the  air,  and  means  must  be  provided  by  which  access  shall 
be  obtained,  so  that  it  may  be  readily  emptied. 

Dry  Sygtenu. — A  better  plan  than  the  last  when  there  are  no  sewers,  especially 
'bere  houses  are  congregated  together,  is  to  keep  tlie  slop-water  from  the  beginning 
entirely  distinct  from  the  excreta.  This  is  the  method  adopted  in  some  of  the  large 
Mrth-country  towns,  and  where  are  several  plans  of  dealing  with  excreta. 

Krst,  the  midden  privy,  a  receptacle  for  excreta  and  aslies,  which  should  not 
^'Wive  slop-water.  Formerly  the  midden  resembled  tlie  worst  form  of  cesspool  in 
^  instruction,  but  is  now  much  improved.  As  much  care  is  retiuii-ed  in  the  details 
*t  ita  wmstruction  and  in  its  situation  as  in  tlie  case  of  cesspools.  It  sliould  be 
•""^B  the  ground,  should  be  emptied  very  frequently,  and  it  is  recommended  that  it 
''*^  aot  have  a  larger  capacity  than  eight  cubic  feet 

An  improvement  upon  the  midden  is  the  7>ai/  system,  which  shoidd  also  receive 
~y  tile  excreta  and  ashes ;  here  a  pail  i-eploces  the  luiddt-n.  In  some  towns,  by  an 
'^'S^oitnu  airaogement,  the  flne  dust  of  the  ashes  linda  its  way  into  the  pail,  while 
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tlie  larger  cinders  Call  in  Another  HirMtion,  m  that  thej-  can  he  otherwine  irtjlwd 
A  further  contrivance  enables  n  lever  iu  connection  with  the  seat,  imneduldj 
afc«r  use,  to  di&charge  into  the  pail  ft  uufHcicQcy  of  fine  ash. 

A  diinl  method,  known  as  the  doux  system,  is  intended  to  canse  the  imraedittf 
alisoi-]>tion  of  the  more  liquid  jwrtion  of  thfi  contenbi  of  the  pailit.  For  this  porpoat 
the  pnil  it  lined  inside  with  a  composition  of  dry  refuse,  ashes,  and  clar ;  m  other 
MCpects  it  resemhlcs  thnt  already  de»cri)>ed. 

Eiibrtd  have  been  uiado  to  deodorise  the  excreta  by  means  of  charcoal  «W 
dry  wrih :   tho   Utter   method    has   been   in   every  way   so   euecessfol  tkl  vt 
deserves  a  few  words  of  special  notice.      It  is  found  tliat  one  and  a  half  pbti 
of    dry  eortli    is    sufficient    to    completely   deodorise   a  single    dejectioiL    Thi 
affect   wKicli   tlic   earth   produces   is   probably    something  more   than  that  ct  t 
deodorant,  for  a  complete)  change  rapidly   takes  place  in  the  material  wUA  '» 
Bet«d  on  to  Biich  an  extent  that  its  original  composition  is  in  a  short  while  not 
capalile  of  recognition.      It  is  essential  that  the  earth  shall  bo  very  drv  and  fisdf 
sifted,  and,  M'lth  the  exception  of  sand,  any  (>arth  may  be  used,  although  thstdt 
loamy  chamctcr  is  best  suited  for  tho  purpose.    Tho  late  Bct.  Heniy  Hanli^ 
by  whom  this  mr^thod  was  ohit^fly  brought  to  tho  notice  of  the  public,  hai  AiaffnA 
an  ulmirably-contrived  e&rtli-closet,  con.<ustiug  of  a  wooden  seat,  beneath  wfaidb  ti  i 
[lail ;  the  back  is  hollow,  so  as  to  contain  a  rjuantity  of  earth,  aeufficiency  of  vUdi  ii 
discharged  either  by  tho  action  of  tlie  t^eut  or  by  the  use  of  a  plug  on  each  occMOft 
thut  the  closet  is  usnd.     The  contents  of  the  pail  must  be  stored  in  some  situtkn 
whore  they  are  prot«ictod  from  wot.     Aftta*  a  while  the  mat<:^rial  may  Ite  again  fO* 
ployed  for  the  some  purpose  :  it  has,  indeed,  been  used  six  or  seven  times  vrthonl 
any  indication  of  failure.    It  is  then  of  value  for  manDrial  imposes,  and  may  be  vdl 
employed  on  a  garden.     WhetJier  this  earth  may  be  trusted  to  destroy  the  poiwe 
of  tlio  excreta  <»f  cutoric  fever  hos  ]».%•».  iH;rhB(>«.  not  yet  conclusively  shown ;  but  il 
may  be  stated  that  it  has  now  been  largely  used  for  many  yean*,  and  for  mmy 
ihousautls  of  pertums,  and  yet  there  is  not  the  least  evidence  of  any  disease  htnng 
been  associated  with  its  use.     On  but  one  occasion  has  any  accusation  been  hroB^ 
against  it :   when  first  used,  it  wks  bcliovod  by  some  to  have  been  the  cause  of  « 
Utnisual  prevalence  of  diarrhoea  in  the  ramp  at  Wimbledon,  bnt  evidently  wiibort 
any  foimdation,  for  its  subsequent  use  under  the  same  circtunstanoes  has  not  bt<* 
attended  witli  similar  illness.      There  docs  not  appear  to  be  any  reofion  why  tlw 
enrtli-cluKct   Hhould    not   l>c  us^hI   inside  a   house.     To   be    sncceesful    it  moxt  bt 
properly  treaied,  and  must  on  no  account  receive  slop-water.      For  ordinary  hwp* 
use  a  sutliciency  of  earth  can  be  dried  over  the  kitchen  tire  or  in  the  sun. 

DUpemal  of  iUop-water. — The  dry  methods  of  refuse  disposal  hare  the  di*^ 
Tantoge  that  we  must  make  Kome  further  arrangement  for  getting  rid  of  ili(^ 
water.  How  this  should  b(-  done  must  do]H:nd  u]>on  whether  the  houae  btt  •  mbm- 
what  isolated  position  with  sufficient  land  on  which  the  water  can  b»  nacd  (r 
irrigation,  or  whotlier  it  is  situativl  in  a  town  closely  sorroimded  by  other  hoosrs,  vA 
wiUiout  sufficient  land  for  the  purpose  required.  Under  the  latter  cireamstaDcv*.  il 
liccomes  necesKiry  for  the  town  autliority  to  (wovide  by  dniins  or  sewers  some  matt 
by  which  the  water  can  be  removed.     Where  the  town  authority  undenakes 


duty,  the  Dbly  point  for  us  to  consider  is  the  relation  of  tliis  drain  to  the  home.  It 
the  drain  be  permitted  to  enter  thft  house,  the  same  care  must  be  taken  for  its 
effeotnal  trapping  and  ventiklion  lis  lit  thu  cuse  of  dniijm  which  are  to  receive 
excreta  as  well  as  slop-water ;  but  it  shoulJ  Ijo  remcmbenxl  that  there  is  not  the 
least  neoesiMty  fur  the  drain  to  be  brooght  nearer  to  the  linose  tlmn  is  snfticicnt  to 
enable  the  sinlc  and  bath  wast^w  to  disoliargo  themselves  outside  the  hou!»  over  a 
propprly-trapped  gully  in  communication  with  the  drain.  The  means  for  enstmng 
the  projMir  cleanlineaa  of  these  wauto-pipes  has  been  ahvady  described. 

If  the  house  has  to  make  its  own  arrangements  for  disposing  of  slop-water,  it 
may  bu  carried  to  some  receptacle  a  sliort  distance  from  the  house,  and  then  used  for 
«at«ring  the  ganlen ;  or  it  may  lie  distributed  by  means  of  irrigation  pipes  to  difl'ffrent 
parta  of  the  gai-den  just  below  the  soil.  The  amount  of  fluid  which  the  earth  will 
absorb,  and  which  can  Uiereforc  be  got  rid  oC  will  depend  upon  tlie  oliaracter  of  the 
scnl,  but  it  has  been  found  thai  tliis  amount  is  intluenced  by  the  manner  in  which 
the  water  is  dis(;hargetl  into  the  earth.  If  the  earth  receives  the  water  in  a  oonstant 
dribble,  the  latter  will  penetrate  much  luss  dittaiice  than  if  poured  into  it  in  larger 
amounts  and  allowed  an  interval  of  rest  between  each  flow.  Xhc  flush-tanks, 
designed  by  Mr,  Rogers  Field,  are  exceedingly  well  adapted  to  secure  the  intermittent 
discbarge  of  water  into  tlie  soil. 

If  we  were  able  to  choose  tlw  method  of  refuse  disposal  which  we  should  prefer, 
we  should  select  the  watcr-camiigc  sytitem  as  the  one  wh.ich,  vith  the  least  trouble 
and  with  the  least  tin  pleasantness,  removes  both  excreta  and  slop-water  from  tho 
house.  If,  on  the  other  ImnJ,  wo  wore  obUgetl  to  adopt  one  of  the  dry  methods,  wo 
should  undoubtedly  prefer  tlio  dry-earth  system  to  any  other. 

But  the  ulioiee  of  these  different  methods  must  to  some  extent  depend  ujKin 
other  considerations  than  tliose  of  healtJi  aud  decency.  Tho  sittiation  of  every  town 
does  not  permit  it  to  adopt  tlic  water- caniago  system,  nor  is  it  possible  for  a  town 
which  has  all  tlie  necessaiy  appliances,  and  is  accustomed  byiiabit  to  any  one  system, 
suddenly  to  revolutioniae  its  methoil  of  pronedui-c  ;  but  it  is  possible,  by  a  careful 
attention  to  the  construction  and  situation  of  apparatus,  and  to  the  best  manner  of 
iie  utilisatioti,  to  reiluco  very  considerably  the  disadvantages  attendant  upon  the 
adoption  of  any  of  the  metliods  wo  ha\'0  mentioned ;  and  we  amnot  do  better  titan 
refer  our  readers  who  wish  t«  learn  how  this  may  best  be  done  to  the  admirable 
model  bye-laws  of  the  Local  Go^-emmeut  Board  intended  for  the  guidance  of  sanitary 
antliorities. 

Uovae  Dugi. — "We  have  now  to  say  a  few  words  conceniing  kitchen  and 
boaaehold  refuse,  wlu'vh  in  London  is  known  under  the  name  of  "dustJ' 
We  h&ve  already  made  brief  reference  to  some  of  the  uses  to  which  the 
material  may  be  put  where  the  Hvy  method  of  dealing  with  excreta  is  adopted, 
but  iu  mauy  large  townti,  piu-ticulurly  in  Ltmdon,  the  whole  of  the  hons« 
dust  is  removed  and  subscifuently  put  to  other  uses — to  the  manuring  of  ground, 
and  to  the  making  of  briukf.  UnfoHumttely  its  removal  from  the  house  is,  as  a  rule, 
in  tho  hands  of  contractors  whose  desii-e  to  obtain  it  is  dependent  on  their  need  for 
it,  and,  iuasmoch  as  it  cannot  be  utilised  equally  during  all  seasons  of  the  year,  there 
when  it  is  allowed  to  remain  in  the  dust-bins,  where  it  is  necessarily  a 
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danger  to  bealtb.  The  hoaseboldei'  is  dependent  upon  Uio  nction  Uu  Inil 
iiithorifcy  will  tako  for  securing  its  removal,  and  he  is  therefore  cmapelM  tt 
uakv  iiro^obiou  for  it  to  remain  for  a  s-arying  timo  cm  his  own  proniaeR.  Il  k, 
therefore,  hin  polic)-  to  render  it  as  innocuous  aa  iw^sible.  and  with  Uub  ottjoctb* 
should  sodolouiily  control  the  material  which  is  permitted,  to  bo  tiurown  inlo  Dm 
dust-bin. 

Tho  dnst-bin  should  receive  nothing  but  dry  dost  and  dry  ashe« ;  all  oiynie 
matter,  meat,  bones,  and  vegctablo  rvfuHO  should  bo  burnt  lu  tliis  m&nnsr  be  viB 
not  only  preront  ths  creation  of  a  pestiferous  mass  within  the  preoincta  of  hii 
dwelliiig,  bub  hu  will  to  Bomo  extent  make  himself  independent  of  tho  doIinqmcKi 
of  the  local  authority  by  reducijig  tho  bulk  of  the  material  for  the  removal  of  wUeb 
Uiey  are  responsible. 

The  dust  can  bo  best  and  most  conveniently  stored  in  a  zinc  or  galvacind  treo 
pail  or  receptacle;  thi^  should  be  movable,  and  may  with  advantage  be  pTovided  with 
a  sieve,  which  will  euaUo  the  half-lmmt  ciiwlers  to  hn  employed  again.  TborMCfitMk 
eliould  be  phiccd  under  cover  to  shelter  it  from  weather,  and  sitaatcd  where  iti■t^ 
oessiblc  from  the  honse,  but  not  witliin  it  Its  capacity  must,  of  ooone,  ^tfiai 
.  upomtho  size  of  the  house,  but  cxjxfricuco  has  ehown  that  one  measuring  two  &BK 
lin  height  luid  two  iii  diameter  is  capable  of  containing  for  a  week  the  house  diut  of 
a  household  in  wliich  five  or  six  tires  are  constantly  burning  during  the  day. 


Vektilatios  asd  Warmiso  of  the  Houe. 

It  is  somewhat  remarkable,  seeing  how  remlily  we  ore  prepared  to  admit  •• 
for  pxxi  or  Uul  of  tho  food  which  we  daily  eat  and  drink,  that  we  sboaU 

'^gire  so  little  thought  ic  the  rinaHty  of  the  air  which  in  vast  quantities  is  en*T 
moment  entering  our  body  and  iuducncing  its  condition.     We  recognise  thai  the 

;atmoaphere  may,  by  some  Hccident,  l>o  so  alt4n.il  in  its  character  as  to  be  iniM- 
diately  destructive  of  humai\  life,  and  we  may  recall  to  our  minds  the  Grotto  M 
Cane,  near  N^iles,  where  no  human  being  or  animal  can  live,  or  the  dcftdly  dato 
damp  of  tho  minor,  which  is  so  often  destractive  of  life  Hut  hfiyond  eitnotf 
such  B3  the»e,  littlo  thous^tt  is,  as  a  i-ule,  given  to  those  lesser  vanations  in  Ik* 
condition  of  tlie  air  whicli,  though  more  slowly,  yot  not  less  certainly,  interfere  irdh 
health  and  lifa 

We  need  not  do  more  than  state  in  proof  of  thin  assertion  that  it  is  poanhk  tf 
the  dcath-rAte>,  from  difiea&vs  of  the  respimtor)'  organs,  in  one  locality  in  Eng*""^  to 
be  more  than  thrcv  times  tho  death-rate  from  the  same  cliseasea  in  another.  It  atf 
be  imp06«iblo  for  those  of  us  who  live  in  largo  towns  to  obtain  the  same  pure  air  ■ 
those  who  dwell  in  oountiy  regions  ;  but  there  is  no  di£Soulty,  through  fiaoHy  0CBi- 
Ktruction,  in  miikiug  tho  air  of  our  dwfillings,  however  well  situatod,  oa  voft  fv_ 
reapirutiou  uu  thono  of  the  worst  towns.  Tnke,  for  example,  the  diflerrat 
mortality  in  those  localities  whrre  tlie  jKwr  are  crowded  t<^etlier.  and  whew 
apace  is  allowed  to  every  individual ;  there,  in  the  same  town,  will  be  fc 
difii.*n>nce  juAt  as  there  is  between  some  of  the  \fst  anil  worst  part.s  of  the 
£viis  qf  Wani  of  VentUaliott. — ^W^e  may,  in  passing,  with  a  view  to 
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what  bod  vontilncion  can  do,  refer  to  the  terrible  mortality  amongst  infants  ax,  the 
■id  of  tho  Jast  century  in  the  Dublin  Lyiug-in  Hospital.  In  this  institution,  for 
fVetT  thret)  cluldreii  bont,  one  died  within  tho  Erst  fortnight  of  life  from  causes 
idiich  arose  from  bud  ventilatiou  alone ;  this  -wa  clearly  shown,  for  an  improve- 
ment in  the  vL-ntilation  l».l  to  a  i-txluctiuti  in  the  uumbur  of  duntlu  by  mue-tcnths. 
A  farther  lesson  may  be  learnt  from  this  same  institution.  It  is  tho  jooag  who 
chiefly  sulTer,  and  thus  wr  tind  that  much  of  the  higlter  mnrtiility  of  the  orowdod 
dwellings  of  tho  poor  is  due  to  mortality  among  infants  and  young  cluldrcn.  One 
other  imttaace  of  the  evil  effects  of  deficient  voutUation  miiy  bo  quoted — that  of  the 
high  mortality  from  phtliisis  which  formerly  pi-uvailud  among  tho  Guards,  whicli 
was  believed  to  be  duo  to  the  iil-vcntihbtcd  barracks  wlucli  they  occupied  :  an  opinion 
oonfirmed  by  the  fact  that  when  the  ventilation  was  improved  tho  disease  grcatJy 
diminished. 

Om-  dwulUugs  must^  then,  be  ao  constructed  that  the  ui-  within  tliem  which  we 
hretttlio  shall  not  be  more  impure  thou  tho  source  from  which  it  is  dmwu,  and  it 
must  be  ilistiibntcd  in  such  volume  and  in  stioli  manner  tbi-t,  while  suppl^'ing  us 
with  all  the  air  we  need  for  respiration,  it  shall  nob  in  any  other  way  prodnoa 
ill-rvsults.  It  id,  therc-foru,  nocc^isai-y  in  the  Unit  inbt&nce  to  ascertain  how  much 
air  is  rci^uired,  and,  in  the  eccoiiil,  Ilow  this  may  be  best  obtained. 

CompotUion  of  Air. — -Nonmd  air  consists  of  79  parta  of  lutrogeu  and  21  of 
oxygen,  or  shghtly  loss  than  this,  for  Br.  Angns  Smith  Ims  shown  that  in  towns 
thoie  may  be  as  little  as  i!0-90  of  oxygen,  while  in  country  Uistricts,  20'98.  There 
is  also  an  amount  of  carbonic  acid,  varying  from  two  to  tivn  volumes  in  ten 
thousand.  Tho  air,  moreover,  contains  a  certain  amount  of  moii^tare,  whidi  varies 
Toy  ooosiderably,  thai  most  conducive  to  licalth  being,  probably,  from  Go  to  75 
per  cent  of  saturation  (Parkes). 

Tlio  variation  in  tho  amount  of  oxygen  appears  to  have  voty  much  less  inflnenoo 
upon  ht^alth  tlian  \.\i(y  proportion  of  carbonic  acid  which  is  present. 

This  is  tho  composition  of  air  before  it  has  been  broatLcd,  but  after  respiration 
great  change  have  tahen  place  ;  as  much  as  i^  per  cent  of  the  oxygon  is  absUtwted 
aiul  is  replaced  by  almost  as  much  cai*ljouic  acid.  Whatever  the  temperature  of  the 
air  has  been  before  inspiration,  after  expiration  it  1b  always  l)etwcfn  97"  and  99^" 
Fahrenheit,  and  howevor  much  moisture  it  contained  before,  it  Is  oftcrwai-ils  nonrly 
Kfeorated.     It  has,  moreover,  a  small  amoiuit  of  ammonia,  and  of  organic  matter. 

The  amount  of  iiir  which  undergoes  these  change-s  varies  veiy  much  in  the  same 
indiridnal  when  ho  is  taking  exerciso  aud  when  at  rest ;  for  our  purjioses  we  may 
assuxne  that  t\n\  inmate  of  a  room  is  at  rest,  and,  tlierefore,  abcjuL  400  cubio  feet  of 
pare  air  becomes  polluted  to  the  extent  mentioned  in  twenty-four  hours,  and,  being 
discharged  into  the  room,  |K>lliitcs  thi.s,  although  to  a  less  extent,  by  mixing  with  it> 
Am  yoC,  wo  havo  only  spoken  of  tbc  cai'bouic  acid  as  an  imjiuritv,  but  we  most  bear 
in  mind  the  amount  of  animal  mnttor  which  is  also  given  otT  by  every  human  being  ; 
it  ia,  howevoi',  generally  accepted  that  tlie  amount  of  carbonic  itcid  forms  the  best 
index  of  the  condition  of  the  atmosphere  of  a  room.  This  question  has  been  very 
careftilty  worked  out  by  the  late  Br.  Parkes  and  by  Pr()fe.>tsor  de  Chaumont,  who 
that  the  orgiiuic  impuiity  of  the  aii*  is  not  perceptible  to  the  senues  until  the 
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carbonic  acid  rises  to  the  ratio  of  "6  in  1,000  volumes,  but  beyond  tliis  point  liie  afr' 
commences  to  become  perceptibly  impure.  Tlie  rmnlt  of  a  series  of  analrns  of  tie 
air  was  pn^aented  by  Dr.  de  Cliaumoot  to  the  Boyat  Society,  and  claasiBed  as  fallom:— 

/m  every  1,000  VoJumtt. 
0-19  o(  carbonic  nciJ  vas  found  pure. 

0-41  „  .,         nthcr  clon  (orgsnic  matter  bocomin^  IwrcoptiUe.) 

0-67  „  II         closo  (orgviio  nMtt«r<liMgr«4)Bble.) 

O'SO  „  „         very  close  (organic  tnattcr  o&DdTe.) 

rfiowing  that  -2  volumes  of  earlionic  acid  per  1,000  is  "the  maximum  araonnlof 
respiratory  impurity  admissible  in  a  properly-ventilated  ftir-space,"  This,  it  ran* 
be  remembeiixl,  is  not  the  total  amount  of  carbonic  acid  in  the  air,  which,  a«  vb  !■** 
pointed  out,  varies  from  *2  to  -o  volumes  in  every  thousand,  but  is  the  uaoiat 
which  iH  KUpt-radded  ta  an  average  initial  impurity  of  '1  volumes  in  every  tbousMi' 
by  subsequent  respiration. 

The  problem  tliat  concerns  us  is,  how  frp<iuently  air  must  bo  cluugied  topnnat 
the  rates  of  carbonic  acid  due  to  respiration  bciikg  increased  more  than  *3  Tolnwi 
in  one  thoiisand. 

Cubic  Space  JU^tind  in  a  Room, — Every  average  person  produces  -6  of  a  cb1»c 
foot  of  carbonic  acid  every  hour ;  if,  therefore,  such  n  person  were  to  enter  i  room  of 
1,000  cubic  foot  capacity,  it  would  bu  necessary  to  add  2,000  more  cubic  fwt  o(  «r 
than  t>iat  the  room  already  contained  to  reduce  the  impurity  to  the  limit  of  "S  pf 
thousand.  At  the  end  of  the  firnt  hour  he  would  continue  to  want  3,000  cabiefirt 
of  air  during  every  subsequent  hour  to  dilute  tho  -6  of  a  cubic  foot  of  oirbonio  uU 
which  he  would  Iw  giving  otfto  -2,  the  highest  amount  which  is  to  be  allowed  inonr 
room  of  1,000  cubic  feet.  &o  if  tlie  room  were  of  half  the  size,  the  carbonic  tdd 
would  have  a  tendency  to  collect  at  twice  the  rate,  and  would  have  been  in  the  | 
tion  of  1'2  cubic  feet  in  1,000  if  no  other  air  had  been  admitted;  it  u,  the 

rSooessary  to  odd  during  that  hour  as  much  more  air  as  will  make  the  total 

'  eqnal  to  5,000  cubic  feet,  bo  as  to  prevent  the  impurity  of  the  oart>onic  aoid  ii 
beyond  -2 — timt  is  to  say,  that  to  the  500  cubic  feet  mnst  be  added  during  the  fiM 
hoar  S,500  more,  and  for  every  subsequent  boor  3,000  cubic  feet 

Now,  if  the  room  eontainwl  500  cubic  feet  of  air,  the  whole  of  its  atmospbot 
would  have  to  be  changed  six  times  in  an  hour  to  prevent  it  becoming  c1o«e,  but  th# 
result  upon  the  occujiant  would  not  be  altof^thcr  agreeable,  for  he  would  b» 
conscious  of  the  current  in  which  he  would  be  placed.  Air  may  tnvel  at  the  r»l« 
of  ninety  feet  ])pr  minute  without  the  current  being  felt,  and  if  we  were  fo  auk* 
openings  into  the  room  of  a  sufficient  tiize,  it  is  obvious  that  we  could  eanly  ohwfl* 

'-the  air  of  such  room  six  times  in  an  hour  without  such  a  limit  being  rewdwd,  bol  fl 
is  equally  obvious  tliat  we  are  defM-ndent  in  all  houses  upon  ver^'  amall  opanin|^  br 
the  aduiisaiou  of  air,  and  it  is  found  by  cxfiorienco  that  if  tho  air  is  clmnged  no** 

[tiian  three  or  four  times  an  hour  draught  is  produood.  We  most,  therefore,  aft* 
to  each  indi^-idunl  no  much  cubic  space  that  it  will  not  l>e  neoensary  for  him  xo  kavt 
the  air  changed  more  frequently  than  tliis  nnmlier  of  times,  and  he  should  tbenlon 
have  somcthintj  approachinsr  to  1,000  cubic  feet  for  this  purpose. 

In  pi-HL-UM.*  (his  amount  of  air-;i]>ac«  is  not  allowed,  and  the  greatect 
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>imd  in  the  amount  deemed  necessaiy  bj  different  individuals ;  thus,  some  of 
te  Metropolitan  Sanitary  Authorities  are  satisfied  that  there  is  no  overcrowding  in 
divelling-honse  if  for  every  adult  in  a  room  used  by  day  aud  night  there  are  300 
ibic  feet,  and  for  every  child  under  twelve  half  that  amount.  In  workhouses, 
le  Poor-law  Authorities  require  360  cubic  feet  for  each  person  in  a  dormitory,  and 
90  feet  if  the  room  is  to  be  used  by  day  and  night  For  ordinary  sick,  600  cubic 
set  oro  required,  for  lying-in  cases  960,  and  for  infectious  diseases  the  Sanitary 
Luthoritiea  require  2,000  cubic  feet. 

It  need  hardly  be  pointed  out  that  the  limit  of  300  cubic  feet  is  altogether 
isnfficient;  even  the  Foor-Iaw  Anthotities  insist  upon  a  larger  amount  in  well- 
entilated  wards,  which  are,  as  a  rule,  provided  witb  opposite  windows ;  how  much 
lore  deficient,  therefore,  is  the  limit  of  the  Sanitary  Authorities  for  rooms  which 
ave  &r  less  opportunity  for  systematic  ventilation  ! 

A  point  must  be  referred  to  here  in  connection  witli  the  measurement  of  air- 
pace.  The  Poor-law  Authorities  do  not  allow  any  s}iace  above  10  feet  from  the  floe! 
9  be  reckoned  as  a  part  of'  that  allotted  to  each  individual ;  but  in  asking  for  tha 
t^ier  amount  of  space  which  we  believe  to  be  necessary  for  health  in  a  dwelling- 
onse,  wo  may  extend  the  measurable  space  to  \'l  feet  from  the  ground,  and  we 
ball  not  be  demanding  more  than  health  requires  if  we  claim  about  80  square  feet 
f  floor-space  for  each  person. 

Effecta  of  Artificial  LiglU  upon  the  Air. — As  yet  we  have  only  considered  the 
tfects  produced  on  the  atmosphere  by  man,  but  we  must  also  make  allowance  for 
be  changes  caused  by  the  production  of  artificial  light  One  jet  of  gas,  for 
[istance,  will  give  out  as  much  carbonic  acid  as  about  six  men ;  with  candles  the 
esolt  is  different,  but  Dr.  Odling  has  taught  us  that  were  we  to  have  as  many 
Indies  as  would  give  the  same  amount  of  light  as  the  gas,  the  result  on  the 
ur  would  be  the  same.  In  ^-entilating  our  rooms,  there- 
Eoro,  iirovision  has  to  be  made  for  this  further  consumption 
cJair. 

We  have  now  considered  the  amount  of  air  we  shall 
vuxt,  and  the  next  part  of  our  problem  must  consequently 
1»  to  ascertain  how  this  exchange  of  external  and  internal 
«r  is  to  be  effected 

S'atural  Ventilation  of  Rooms. — We  shall  not  attempt  to 
^■Koss  those  artificial  methods  to  which  resort  is  sometimes 
■•(l  for  the  ventilation  of  large  buildings,  but  shall  contino 
""welveg  to  a  brief  account  of  the  conditions  concerned 
^  natnral  ventilation,  for  which  we  are  dependent  upon  the 
^etwice  of  the  specific  gravity  of  the  air  inside  and  out-  Fie.  5. 

"*'  the  room. 

It  is  a  well-known  fact  that  all  gases,  air  included,  are  increased  by  -^Itj  of  their 
^me  for  each  degree  the  temperature  is  raised  from  32°  Fahrenheit.  Now,  tho 
*  coming  into  a  room  is  colder,  and  therefore  has  a  higher  specific  gravity,  than  tho 
''^er  air  leaving  it  If  we  could  place  the  two  airs  in  a  bent  tube  so  that  the 
''Older  air  should  oocnpy  the  column  a  c,  it  would  support  a  column  of  the  warmer 
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air  eqaal  to  B  c,  having  a  licigiit,  d  d,  ^{reater  than  A  a  ITnder  thcae  aranniina 
tlic  air  woultl  ciilcr  tho  orifice  A  with  &  Telocity  fKjuol  to  that  whkli  moU  h 
attained  by  a  body  faJlitig  thm;igh  a  cliRtanccv  b  d  ;  that  iit  to  fiaj,  equal  in  fwt  |« , 
Bocoud  to  cigLt  times  the  square  root  of  the  diataiico  b  d,  but  in  practice  it  a 
found  that  iii  thi^  vmo  of  air  entering  rooiuH  through  tubes  a  deductina  of  J  bu 
to  be  matle  on  account  of  friction.  Upon  tho  cUflcmneo  between  the  i*](Miii) 
and  int<>mAl  tomfK^ralurp,  th(>reforei  and  upon  the  me  of  tlie  opening*,  turn  At 
ventilation  of  the  i-ooiu  depend. 

The  most  complete  system  of  ventilation  ia  that  which  would  admit  frfldi  ur 
into  tlie  room  at  our  fec-t,  and  allow  the  vitiated  air  to  ceca|>e  at  the  oeiliii^  bit 
this  in  practice  in  oft^u  found  impossible,  because  tho  air  when  admitted  b  oeld,  ad 
aourrent  of  cold  air  near  the  f^v^t  is  unpleasant  and  preju<licial  to  health.  l&SamwtJ 
be  made  to  overcome  this  difficult^  by  heating  the  air  at  the  point  of  admMnB 
by  hot-water  pi]>C!i.  but  in  a  larji^u  majority  of  houses  this  is  not  easily  nccomplidied. 
In  m06t  rooms  of  modoatc  size,  wo  have  ci^rtaiu  fixed  conditions  to  deal  viA : 
there  are  windows  onnimunicating  with  the  external  air,  a  door  ojiening  on  to  ft 
passage  or  stoircoj^e,  and  a  fire-place— all  of  these  giving  o[)portunity  for  the  inlel  a 
egress  of  air.  In  the  summer  we  can  readily  obtain  a  free  current  of  air  thrai^ 
the  room  by  opening  the  %vindow8  and  tho  door ;  in  tho  winter,  when  the  6n  h 
lighted,  wo  are  provided  with  a  hot-air  shaft,  which  rapidly  carries  off  the  air- 
contents  of  the  room,  and  we  hare  only  to  arrange  for  the  Inlet  of  air  far  th 
purpose  of  effecting  a  change  in  tho  atmos]>liero  of  the  room. 

The  ordinary  mfHtioiI  of  ventilating  a  mom  is  to  open  a  window  at  the  tcp^  tb 
impression  being  tliat,  inasmuch  as  the  hot  air  ascends  to  the  cedlin^  it  will  nmBf 
escape  through  the  open  n'indow.  The  result  is,  however,  very  difibrent ;  the  haUi 
air  in  Uie  room  is  of  so  much  leas  specific  gravity  than  tho  ontsido  air  that  di 
lattoj-  will  immcdiat4<ly  ruHh  in  and  dpscend  towards  the  floor  of  thft  room,  finding  id 
way  towards  the  ilre-plaoe,  and  thus  escaping  up  the  chimney.  But  the  dwwitrf* 
current  of  cold  air  upon  the  hoods  of  tho  occujianta  in  as  diflogrccuble  aa  its  ttfaa^ 
aion  at  their  feet^  Measures  must,  therefore,  be  taken  for  directing  tlie  ctnrst 
in  such  a  maimer  that  it  shall  mit  fall  immediaUUy  to  the  floor,  but  shall  bt 
admitted  at  such  an  angle  that  it  ahall  find  its  way  to  tho  ceiling,  and  tho*  bBif 
broken  np  tthall  descend  so  gradually  towards  tho  floor  tliat  no  draught  is  offft- 
dated  by  tho  inmates.  For  tliis  purpose  it  often  will  not  do  to  trust  to  one  iak* 
opening,  the  cnrrent  under  such  circumstancen  being  too  strtmgand  being  HmiiM  to  lie 
small  n  portion  of  tltn  room ;  but  if  the  current  be  subdivided  and  admitted  at  diflcrvl 
partA,  the  exchange  of  the  whole  atmoHphere  of  the  room  is  more  thoroughly  aBe$tBL 

From  what  has  l)e«n  said,  it  will  be  noon  that  the  bat  rcsulta  are  obtainaii  bjr 
directing  tho  air  currents  on  their  admiasion  inunediately  upwards ;  iu  the  wiwlf* 
this  may  be  done  by  cutting  a  slit  in  the  bottom  of  the  upper  sash,  or  bj  nisingtbi 
lower  BOsh  a  few  inche;;,  and  filling  up  the  vacant  space  between  its  bottom  sad  <&• 
window-sill  with  a  mo%*ablc  board,  the  air  current  thus  paitsoe  between  the  boUiH 
of  the  upper  saah  and  the  top  of  the  loiwer  sash  in  an  upward  directiou ;  but  tlM* 
methods  by  themselves  are  not  always  .suffioieiit,  and  it  beoomee  nece— nr  to 
ler  the  poeition  of  the  room,  if  further  opoungB  are  to  be  made. 
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Thfi  Siamugfaam  TcntiUtor  will  be  foniul  naofiil  for  dm  inlet  of  air  throiigli  on 
oataide  wkU,  for  it  not  only  directs  the  current  townrdi  the  ceiling,  tmt  cail  be 
opened  or  clowd  to  the  desired  extent.  If  it  be  ucocBsary  to  provide  other  tiirniu 
for  tho  escape  of  air  than  iij  afforded  hy  a  ohhnney  abaft,  a  simple  shaft  fVoni  the 
coiling  carried  apw-irda  will  give  auch  oiiporinnity  ;  or  in  a  room  with  a  tire-plaoo  and 
dmnnpy,  Uiu  iuUxMluctian  of  an  Aniott  ventilator  into  the  chinmeT'  neur  the  ceiling 
will  aaaut  in  tliu  cut  of  tho  foul  air  iu  llm  direction. 

Where,  howc>"er,  the  room  liaft  not  more  than  one  ontado  wall,  it  niay  be 
neoeeaar)'  to  admit  uir  into  aonie  imrtion  of  tlie  mom  which  is  fiirtheAt  fn.mi  tite 
external  wall ;  it  U  onder  aoch  circumntances  that  the  use  of  telxw,  whieh  tkvv  now 
moat  frequently  aaaoctated  with  the  name  of  Mr.  Tobin,  will  be  found  ad^-autagoona 
Hie  air  is  odniitu-d  tlirongh  a  horizontal  ehaft,  commnnioatiug  direotlj  with  Htc 
external  air,  and  earrifvl  l>i'ii>vith  the  floor  to  that  part  of  tho  room  into  vhii:tli  it  in 
propoaed  to  admit  air ;  at  this  point  the  tnlio  turns  at  right  angles,  and  is  airriwl 
np  Smddfl  tlie  room  to  a  iieight  of  above  five  feet  If  there  Ixt  mnch  difietvnoe 
between  the  teroi>enLture  of  the  outaide  air  and  the  air  inside  the  coom,  a  colnmn 
of  air  aaoends  from  the  inlet  and  poasca  oiibrokcn  until  it  rttchttt  tho  ceiling,  but 
the  Talue  of  such  an  arnuigemcnt  is  almost  altogether  dependent  npon  the  did'erenco 
of  temperature,  and  henoe,  in  rammer  weather  and  with  the  wimlawa  open,  the  tube 
'Vfll  bo  inoperativfl,  but,  it  will  be  remembered,  it  ia  not  then  rnjuired.  The  tube 
can  be  olcMied  at  wilL  it  need  not  nL<oessari]y  bo  made  unsightly,  and  ite  use  is  indeed 
attended  by  but  one  drawback — viz,  the  tendency  for  dust  to  collect  within  it  and 
render  tiie  air  leaa  para  The  diameter  of  tho  tnbe^  like  all  other  openings  mtut 
depend  npon  loeaJ  conditions. 

We  hai-e  already  oonndered  the  amonnt  of  air  whieh  is  required  lo  replaoo 
tihat  eonstimcd  by  each  individual,  and  by  caniUee,  gas  bomeni,  etc.  The  require- 
oenta  for  ex'ery  room  will  bo  constantly  varying  and  there  is,  therefore,  con- 
luIeiAble  difficolty  in  deciding  the  amount  of  opening  which  will  bo  neoeaaaiy 
at  one  time  snd  another ;  but  if  we  noeept,  with  Dr.  i'arfc«»,  that  twenty-four 
a^OAPe  inchen  for.  iidet,  and  the  mune  for  outlet,  be  alIowe<l  for  each  iodiridual, 
ami  sTrangemeiita  be  provided  for  reducing  thia  in  very  cold  westlier,  wo 
shall  "be  adopting  a  mean  beat  suited  to  tlto  varying  condition  of  an  English 
eUmaOA. 

No  one,  however,  can  proj^erly  ventilate  a  room  without  l»eftring  in  mind  the 
prindplea  of  rontilatiou  wliieh  we  have  endeavoured  to  exptnin  in  thifi  chapter. 
Tltey  most  gnJd^t  him  in  the  nomber,  the  size,  and  the  position  of  tho  openings 
wUch  are  to  be  mode,  and  when  tliis  much  has  been  accomplished,  the  same  thought 
mnatbe  apptied  to  their  Ktibscqucni  mauogi'mi^nt.  For  as  the  conditioiui  which  have 
to  be  mot  noceaaarily  vary  from  one  time  to  another,  so  must  tho  means  for  mectiiig 
timn  va»y  also.  It  will,  howe%"er,  l)e  well  to  be  prepared  for  tho«e  times  wtien  the 
lafgesl  demand  will  be  made  for  air  rather  than  to  limit  our  preparation  for  occa- 
aona  when  len  is  roquired,  and  thus  we  shall  bo  in  a  position,  by  unntrolUng  nny 
ftKooaa,  alwaj*  to  cniare  that  the  atmosphere  we  are  breathing  is  best  nilnpi<>d  to  tiie 
seeds  of  health. 

Warmimff  of  iKa  JIou%«. — It  haa  been  impoeaible  to  dlsotuB  the  quoation  of  the 
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ventilation  of  the  iroom  without  referring  to  its  watming  at  the  same  time,  bat  it  b 
necessary  to  devote  a  small  portion  of  the  space  at  cor  conunond  to  a  foUer  cod* 
sideration  of  the  latter  subject.  We  have,  however,  limited  ourselves  to  descriUng 
the  eifects  which  are  produced  by  an  open  grate  and  its  accompanying  chimney, 
because,  as  a  rule,  it  is  by  such  means  that  rooms  in  tJus  country  are  chiefly  wuiMdl 

But  the  warmth  of  a  house  may  be  maintained  by  one  of  two  methods :  viSuT 
by  TodiarU  heat  from  a  fire-place  or  stove  or  hot-water  pipes  situated  in  the  nnni, 
or  by  the  admission  of  air  which  has  itself  been  previously  heated.  By  thefint) 
solid  bodies  situated  in  the  room  are  warmed  by  the  rays  of  heat  whidi  fkU  npoa 
them,  while  the  air  to  a  very  great  extent  scapes  their  influence ;  by  the  httar 
method,  solid  bodies  are  warmed  by  coming  in  contact  with  aor  which  in  this  can  ii 
itself  heated.  But  which,  we  must  ask  ourselves,  is  the  method  best  raited  to 
health  1  This  is  a  question  which  is  not  easily  answered,  but  if  sensation  may  goidB 
us  in  forming  an  opinion,  we  shall  without  doubt  accept  the  former,  for  the  inhak- 
tion  of  warmed  air  produces  a  feeling  of  lassitude  and  drowsiness  which  is  not 
experienced  when  unwarmed  air  is  breathed,  and  the  warmth  of  our  bodies  miia- 
tained  by  radiant  heat 

Nevertheless,  we  are  not  prepared  to  recommend  that  warmed  air  ahoold  imdtf 
no  circumstances  be  used.  The  enormous  waste  of  heat  by  its  escape  throoj^  the 
chimney  of  an  open  fire-place  is  a  point  which  must  be  remembered^  and  in  all  pn- 
bability  the  best  arrangement  is  that  which,  including  all  the  advantages  of  ladiMt 
heat^  gives  facilities  for  the  warming  of  some  portion  of  the  air  entering  a  roon. 
In  small  rooms  this  is  unnecessary,  but  in  large  rooms  occupied  by  many  peopK 
where  it  is  necessary  to  change  the  air  very  frequently,  draught  may  be  best  avoiiltd 
by  allowing  some  portion  of  the  air  to  be  warmed  on  admission. 

Such  stoves  as  that  designed  by  Captain  Douglas  Qalton  will  well  answer  ^ 
purpose,  and  have  the  additional  advantage  of  carrying  off  some  of  the  vitiated  air 
which  fails  to  find  its  way  up  the  chimney  shaft 

But  where  any  amount  of  warmed  air  is  admitted,  the  necessity  for  praerriag 
its  moisture  must  be  recollected,  for  there  is  no  doubt  that  much  of  tiie  unpleuuit- 
ness  resulting  from  its  use  is  dependent  upon  its  dryness 

Gaa  Stoves. — A  brief  mention  miist  be  made  of  gas  stoves  as  a  means  of  heatbi^ 
These  are  chiefly  used  in  combination  with  asbestos  or  ooke,  which  they  maiatsin  st 
a  red  heat  So  &r  as  health  is  ooncemed,  there  are  but  two  points  to  be  obsernd 
in  connection  with  them :  first,  that  they  shall  be  supplied  with  a  sufficiency  of  sir; 
and,  second,  that  the  products  of  combustion  shall  be  at  once  removed  fnxa  tbe 
room.  The  use  of  gas  for  heating  purposes  is  increasing  rapidly,  and  will  doobtleB 
in  the  future  play  a  more  important  part  than  it  does  now  in  the  warming  of  ov 
rooms ;  but  its  use,  provided  tlie  above  requirements  be  fulfilled,  is  dependent  rathff 
upon  economic  than  health  considerations,  and  we  need  not,  therefore,  dwdl  fnnbcr 
upon  them  here. 

Whatever  means  are  used  for  warming  our  house,  we  have  but  one  object  t0 
attain — \'iz.,  the  maintenance  of  a  temperature  in  parts  occupied  by  day  of  from  W* 
to  65°  Fahrenheit ;  at  night,  when  people  are  in  bed,  a  much  lower  tempeiatnn  9 
readily  borne  without  interference  with  health,  but  exception,  must  be  made  for 
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old,  feeble,  aud  very  youag  jieopte,  whoso  powers  of  mamtaiiuiig  the  wormUi  of  theu* 
body  is  much  Ipsa  than  that  of  those  of  middle  life. 

\Vhether  people  arc  up  or  in  lieil,  they  will  eontinuo  to  need  a  supply  of  air  for 
breathing  purposes,  and  the  yentilation  of  the  room  must,  therefore,  never  be  sacriBccd 
for  the  maintenance  of  WArmth  ;  hence,  no  room  should  bo  occupied  which  riops  not 
pro^'ide  ample  means  for  the  escupe  of  vitiated  air  aud  the  admission  of  frcsli  air. 
By  the  flues  in  connection  wiUi  our  open  lire -places  there  is  abmulaut  opportunity 
for  the  maintenonco  of  a  current  through  the  room,  provided  the  ftdniission  of  air 
ho  arranged  for. 

A  word  of  caution,  however,  is  required  to  prevent  rooms  which  are  constructed 
on  the  best  principles  from  being  rendered  luiHt  for  occupation  by  tliu  carelessness 
or  thoughtlessness  of  their  occupants.  The  frequency  with  wluch  the  fit^e-plaoo  in 
the  bed-room  is  <dosed  by  a  board  when  not  in  ose  deserves  notice  hei-e,  but  we  trost 
a  rMognition  of  the  necessity  for  the  purposes  ci  health  of  thorough  ventilation 
will  Booalead  to  &  disap^woraiice  of  tiic  Jin-boani  &om  the  house. 


The  Lightinc:  or  thb  Hohei 

We  are  too  much  accustomed  to  think  of  light  merely  as  an  aid  to  siglit — as  tbo 
something  which  is  nccc-ssary  to  enable  us  to  hud  our  way  about  the  world,  and 
perform  those  duties  which  we  are  oalled  upon  to  undertiike.  Jiut  tiie  notation  of 
Ught  to  our  existence  is  a  much  larger  one  than  this,  for  the  sun's  rays  contain 
elements  which  go  far  beyond  the  mere  illumination  of  objecte,  and  are  ooucemed  in 
the  production  of  chemiad. changes  in  all  living  beings,  both  animal  and  vegetable^ 

Chmnicai  Efeels  of  Light. — Numberless  experiments  have  shown  the  necessity  of 
these  chemical  rays  for  the  proper  growth  of  plaut«i ;  and  there  ik  no  manner  of 
doubt  that  man  it!  uIko  do^ieudent  upon  them  for  the  full  development  of  liealth  and 
Strength.  Many  years  before  the  composition  of  the  solar  spcctnim  was  understood, 
the  valoe  of  tlie  healtli-giviug  properties  of  Ught  was  believed  in,  aud  tlie  solar 
boChs  of  the  Bomans  are  evidence  tliat  two  thousand  years  ago  sunlight  and  health 
were  known  to  be  cIomcIv  associotoiL 

In  our  time  the  advance  of  scientitic  knowledge  is  making  us  think  of 
smilight  ns  pcriiajw  one  of  the  means  of  preventing  disease.  We  may  yet, 
INsfaapi,  fail  to  fully  understand  the  bearing  of  the  more  recent  observations  of 
FraluBor  Tyndall,  but  it  is  impossible  to  rc-fmin  from  the  belief  that  »  scries  of 
expAfimcnte  conducted  to  show  the  influence  of  sunlight  upon  decomposition  will 
have  in  the  futuro  a  bearing  \\\yon  hc^th  of  the  mi>Ht  importjmt  character. 
He  fonnd  that  fluids  specially  prepared  for  the  development  in  them  of  living 
of^aniams  which  accompany  decomposition  were  affected  by  exposure  to  the 
sun's  rays  ;  ilusks  dmrged  with  these  fluids  and  exposed  to  tiuulight  remained  moro 
firee  from  these  oi-ganismK  than  those  which  were  kept  in  tlie  shade  ;  nor  did  this 
freedom  last  only  during  the  period  of  exposure  to  the  sun,  but  tho  fluid  ohtained  a 
power  to  prevent  the  development  of  life  during  the  nights  which  intervened 
between  the  dayx.  Flask.H,  however,  which  were  not  exposeil  at  once  became  turbid 
£roin  the  production  of  animal  life 
•   40 


ARTIFICIAL    LIOBT. 


kWe  hsTG  now  to  ooninder  tbe  uso  of  litjhl  in  its  relation  to  the  eye.      In  ul 

tirable  articlo  on  Lighting,  in  *'  Our  Homou,  and  How  to  Make  them  HcaltLy/' 
ilr,  flradenell  Carter  has  well  <ieBcril)«l  the  evils  which  result  from  insutlicioncy 
of  light,  and  has  shown  that  it  necessarily  Itauls  to  books  and  other  objects  being 
placed  neanr  to  Che  eyes  tluji  in  tlie  cose  whei-o  light  is  abuudant;  in  tliis  manner 
ibflti^ghiedncflB  is  induced,  or  where  it  exists  already  is  further  increased.  Ho 
also  points  oat  the  dijtadvantago  of  carrying  tlie  window  so  near  to  the  floor  tha6 
rajm  of  light  will  enter  the  eyo  from  below,  where  it  is  not  protected  by  eyebrows 
ind  eyelashes  to  the  same  extent  as  above.  Fi-ench  windowM  uhould,  therufure,  be 
Lvoiiled,  or  the  lower  |>art  tilled  in  by  some  uou-tnuislucent  material. 

A  few  words  may  be  said  concerning  the  position  of  tho  inhabitants  of  tiie  house 
iith  regard  to  the  windows.  Experienoe  will  havo  taught  most  of  us  tho  desirability 
)i  not  placing  the  bed  opjxih'ite  to  the  window,  and  of  so  darkening  the  room  as  tO' 
mvcut  the  morning  light  awakening  tho  »lcc[>cr  before  the  time  for  rising  has  coma.1 
But  the  relative  position  of  tlie  window  and  tlie  individual  is  not  conliued  to  the 
lOurs  of  sleeping,  for,  as  Mr.  Carter  has  well  shown,  it  is  prejudicial  to  do  close  wor^ 
mch  as  writing  or  needle-work,  immediately  in  front  of  u  window.  Tlie  best  positic 
ior  tiie  light  is  at  the  left  side  of  the  worker,  so  that  the  right  hand  which  is 
ODployed  does  not  throw  a  shadow  upon  the  paper  or  woi"k,  and  so  that  the 
Loaocmry  raising  of  the  eyes  which  takes  place  from  time  to  time  does  not  expose 
liieni  to  the  glare  of  light.  Tliese  may  appear  small  considerations,  but  they  liavu  a 
mry  distinct  bearing  uikjh  comfort  and  ^xm  hcaltli.  Nor  must  wo  foiget  to 
lOnaider  the  best  means  of  reducing  exoessive  natural  light ;  blinds  may  be  mHde  of 
my  material,  which  shall  sufEciently  exclude  tho  light  Much  has  Li-ou  written 
kbont  the  clioioc  of  colour,  but,  probably,  eo  far  as  health  is  concerned,  tliere  is  no 
taMOa.  why  imlinclual  tjiste  should  not  be  consulted  on  tliis  point 

A  passing  reference  to  tJie  bearing  of  ariyicial  light  upon  health  may  be  mode. 
Kftifioial  light  is  used  for  two  purposes :  for  tlie  lighting  of  tho  room,  and  for  Uio 
igbUng  of  particular  object*,  such  as  books  or  needlework.  Under  ordinary 
inmimtancetf,  where  a  room  i«  being  used  by  a  few  persons  engaged  in  remling  or 
mting,  it  Im  altogether  unneoessary  that  it  should  be  brilHantly  illuminated.  Tho 
itrong  light  is  roijuired  only  in  i>arUcular  pai-ts,  imd  for  this  purpose  oil  lamps 
nay  be  mo«t  advantageously  used,  provided  with  a  sliade,  which  directs  the  light 
n  the  object  looked  at,  and  preserves  the  eye  from  the  glare  of  tlie  lamp  itsel£ 
We  hftTo  statal  elsewhere  that  gas  does  not  de&troy  more  air  than  do  tbe  numberl 
M  caiuUes  or  laiiips  wliicli  would  be  required  to  produce  the  some  light,  and 
re  do  not,  thotx-fore,  propose  to  condeum  the  use  of  ga^  but  sunply  to  limit 
t  to  those  places  where  tho  pixiductfl  of  ita  combustion  con  be  readily  removed 
his  way  bo  done  by  a  tube  above  the  gas  which  passes  into  some  adjoining  flue  or 
Bto  the  external  air.  One  of  the  best  arrangemonUi  is  that  which  surrounds  the  gas 
rith  a  circular  globe,  so  as  to  prevent  the  tlame  aObctiug  too  mucli  the  air  of  the 
ootii :  air  is  admitttxl  through  a  pipe  [mssiiig  into  the  room  at  the  point  where 
nother  tat>e  carrying  off  tho  products  of  oombustion  pierces  tho  ceiling,  while 
he  Utter  tube  is  siuroiuided   by  one  that  ia  larger  which  also  sen'es  to   carry 

le  imptiru  sir  at  the  top  of  the  room. 
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Ekdrie  light. — ^While  we  write  the  electric  light  is  malrizig  sudi  npid 
strides  that  we  cannot  but  hope  that  it  will  be  able  shortly  to  be  introduced  into 
even  small  dwelling-houses,  and  supplant,  for  brilliantly  illuminating  tha  room, 
those  methods  wliich  are  necessarily  accompanied  by  the  consumption  of  vs. 
Already,  however,  wo  are  cautioned  that  the  use  of  electric  light  is  not  unattendwl 
by  its  own  risks  to  health,  and  we  are  told  that  the  retina  will  not  bear  with  8»fe(y 
its  hardness.  Wliatever  truth  there  may  be  in  this  statement,  experience  will,  w 
trust,  show  us  how  by  the  proper  use  of  globes  we  may  overcome  this  difficulty, 
and  by  softening  the  light  render  it  better  fitted  for  our  eyes. 


OONCLUSION. 

We  have  now  briefly  reviewed  the  conditions  whidi  our  home  should  fulfil  to 
enable  us  to  occupy  it  with  the  best  promise  of  good  health,  but  it  is  upon  iti 
projier  use,  upon  the  order  and  cleanliness  in  which  it  is  maintained,  that  we  ii» 
equally  dependent,  if  the  care  with  which  it  has  been  constructed  and  sui^iiBd  ii  to 
be  turned  to  a  good  account 

Keceaaity  for  CleatUineas. — We  must  protest  i^ainst  dirt  as  not  only  nnneoenuT 
but  as  even  antagonistic  to  our  exiat«nce.  The  late  Lord  Palmerston  has  Mftif 
described  dirt  as  "  matter  in  the  wrong  place,"  and  we  may  plead  that  wh&emr  tt» 
right  place  for  its  existence  may  be  found,  it  is  not  in  the  home  whkh  «* 
wi'jh  to  be  healthy.  An  absolute  cleanliness  is  imperatively  demanded  m  oV 
of  the  fii-st  requirements  of  health,  for  we  have  learnt  that  dirt  is  not  onlf 
concerned  in  2>roducing  results  due  to  the  inhalation  of  so  much  irritative  matter,  ■ 
due  to  an  interference  with  the  functions  of  the  skin,  but  that  it  provides  but  tat 
readily  a  growing  ground  for  some  of  the  more  serious  troubles  which  beset  mu. 

Upon  the  regular  and  systematic  cleansing  of  all  parts  of  the  house,  be  they  W- 
rooms,  sitting-rooms,  passages,  or  offices,  be  they  water-closets,  sinks,  dstefn^ « 
dustbins,  wc  are  as  dependent  as  upon  its  original  construction.  By  sudi  habitofll 
cleanliness  we  shall  do  much  to  guard  against  the  production  of  disease  in  OV 
home,  but  we  must  attend  to  other  matters  than  these  if  our  efforts  an  to  k 
successful. 

Tlie  teiriperature  of  the  house  must  be  maintained,  its  venftb/ummustbeoiSBn' 
and  iiU  pai-ta  kept  habitable,  by  attention  to  those  details  which  eveiy  good  hos*- 
wife  understo,nds  and  appreciates.  Every  room  should  once  a  day  at  least,  brfn 
being  occupied,  have  its  windows  opened  that  the  external  air  may  circulate  ftwfr 
throu!^h  it ;  nor  should  cupboards  or  enclosed  recesses  be  forgotten — placei  'W^ 
equally  require  their  atmosphere  to  be  freely  changed.  For  the  bed-rooms  a  hrt'* 
care  must  Ixi  given  to  the  beds  which  have  been  occupied  during  the  night,  vA  •*' 
sheets,  the  blankets,  and  the  bedding  must  have  an  opportunity  of  fredi^  lfc«* 
selves  by  proper  exposure  to  the  air  from  the  emanations  which  they  must  necfl*^ 
have  received. 

A  proper  attention  to  the  care  of  food,  and  to  its  preservation  under  ««• 
stances  best  fitted  to  maintain  it  in  a  wholesome  condition,  must  also  be  bon*^ 
mind.      Our  readers  will  find  elsewhere  the  character  and  quality  of  the  food  *!>* 
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ii  reqoiivd  foi-  the  purpose  of  health ;  for  us  it  is  (Jonc  to  consider  the  circtJtnstrtiioes 
luulei'  which  it  nhail  l>e  stored.  It  is  essentiAt  that  it  sliall  l>e  kept  in  a  cobl  pliice 
vhich  is  (nxly  veutilatix],  docs  not  contAin  the  iiilet  to  aiiy  drain,  ia  well  lij^htt-U  by 
direct  natural  iig}it,  lui^l  maintained  in  a  stat'e  of  pi?i-£cct  ult:atiliue3& 

The  details  cf  perootud  hyyicne  are  equally  imjwrtaut,  and  upon  the  proper 
clothing,  upun  the  <lrying  and  oinnx  of  the  linen,  as  well  as  upon  the  cIeanlin(*.H.4  of 
the  body  will  health  depend.  To  the  regiilaiity  of  life,  to  the  allotment  of  proper 
hours  for  tslwp,  for  meals,  for  exerciae,  and  for  work,  we  are  also  indebtoil  in  a  Iiigh 
degree.  These  puiuta  have,  however,  been  so  fully  dtalt  with  by  others  specially 
qualilicd  to  treat  them,  that  they  need  no  farther  refureuoc  here. 

Sicknesa  in  Uu  Home. — As  yet,  wo  have  cousidoi-cd  those  circumstances  wliioh 
affect  our  small  community  as  a  whole.  We  have  now  to  tliinlc  of  the  time  when 
ODO  member  of  thy  houwihohl  must,  for  the  benefit  of  the  othern,  be  treated 
exceptionally — when,  having  developed  Bome  malady,  hia  life  must  bo  diU'crtut 
from  those  of  hia  hoiifie-matea.  Speaking  generally,  wo  may  say  tliat  tlicre  is  even 
morv  neett  for  the  sick  pr^rson  to  have  the  hygienic  condition  of  hiR  Burroundings 
attended  to  ;  thua  the  choioo  of  his  apartment,  its  lighting,  warming,  and  ventilation 
are  of  even  more  urgent  imjKirtance  thaji  whfin  he  was  in  a  state  of  healtli.  But  it 
may  bo  necessary  that  tlic  special  disease  from  which  it  iu  his  misfortune  to  sutfer 
nay  require  a  higher  tempemtnre,  a  molstcr  atmouphere,  or  a  smaller  amount  of 
light  than  that  for  which  we  liave  pleaded ;  these  con  alone  bo  regulated  by  those 
in  whyse  charge  he  is.  So  also  the  charitcter  of  his  disease  may,  from  its  power  of 
oommunicability  to  others,  have  to  be  borne  in  mind,  and  the  household  so  arranged 
■a  to  guard  against  tlie  extenaion  of  XX\&  ailment  to  otiiera.  If  he  is  to  remain  at 
home,  it  is  well  tliat  all  those  who  are  not,  by  a  previous  attack,  ix-iidercd 
inauiKeptible  to  the  malady,  or  whose  services  are  not  rwiuired,  should,  during  Ids 
period  of  infectiousness,  seek  a  home  elscwhera  The  best  poeitton  for  a  person  so 
affected  is  in  a  room  which  is  removed  as  far  as  possible  from  other  inlmbit^  parts 
fji  the  house ;  usually  thts  will  tie  found  on  the  to|Hnost  floor,  and  if  there  ia 
coDTeniettco  for  the  disposal  of  excreta  in  its  close  proximity,  so  mu^-li  tlie  better. 
Hi«  attendant  should  not  associate  with  the  rest  of  the  household  moi-e  than  is 
neoesaary,  and  should,  by  the  wearing  of  gurmcntB  which  should  not  be  taken  to 
ottter  parts  of  the  house,  and  by  careful  ablution,  avoid  exposing  others  to  the  risk 
of  infection. 

The  details  of  the  management  of  the  sick-room  must  be  thought  oat  and  acted 
apou.  Infected  linen  must  not  be  allowed  to  mix  with  other  liucn  of  the  house ; 
g|M|gBKca  must  be  disiofoctod  before  being  i>emucted  to  enter  the  drains  ;  the 
^^BBlcnipuIoua  cleanliness  must  bo  observed,  botli  in  the  sick  person,  in  hia 
alteadaut>  and  in  the  rooms  they  occupy  ;  and  both  must  remain  in  rt»  strict 
a  quarantine  as  circumstances  will  |>ennit  until  a  sufficient  length  of  time  has 
el^Med.  to  free  the  former  from  infection.  Then  he  may  be  removed,  and  it  only 
remainH  for  the  infection,  which  has  l»een  alrftnly  created  either  in  the  rooms  or  gar* 
ment«  of  both  invalid  and  attendant,  to  be  as  effectually  destroyed  as  possible.  If  death 
ihonld  supervene,  a  further  caution  is  required.  It  ia  not  unusual  for  the  deceased 
to  be  removed  to  some  other  apartment,  thus  giving  opportunity  for  Uie  infectaou  o£ 


m 


liSALTH    AT   BOMM. 


another  part  of  the  house.  Tina,  it  need  hftrtllr  be  pointed  out,  diould  not  b> 
tlont^,  but  the  room  should  bo  cai'efuUy  ventihitcd,  t)ie  door  k«<pt  closed,  and  vttiy 
care  taken  for  the  preveutioa  of  the  further  extension  of  disease  from  this  orativ. 

So  also  tho  inmulea  of  our  home  must,  as  far  ut  passible,  guard  oguust  tW 
reception  Among  them  of  somo  p^rsoh  who  eli^whorc  may  have  reoentlj'  nflaRd 
from  infections  disease ;  nj^on  nn  apprf^honsion  of  tlin  knowlcdgn  tlut  no  snch  ifinv 
can  occur  in  tiieir  honschoUl  ex«>pt  it  be  brought  from  outside,  and  upon  the  exntut 
of  a  proper  care  in  tbis  respect  nill  their  safety  depend. 

Tliere  is,  iadoed,  but  one  infectious  clisoaso  against  which  a  family  can  abaoltitriT 
pi-otcct  itself— we  refer  to  sraall-iMJx.  By  tlio  properly  |)erformcd  vaodnUJoa  of 
infants,  and  by  tho  i-<v vaccination  of  those  who  are  approaching  ailolesoeoiw,  thor 
immanity  from  this  disease  may  practically  bo  guaranteed. 

We  have  now  referre<l  to,  though  very  briefly,  tlie  precautions  which 
-taken  to  prevent  disease  from  cutoriug  our  home,  and  to  the  relation  of  one 
to  othen*  in  time  of  sicknpes,  but  we  sliould  be  leaving  our  task  unflnisfaed  «n 
we  not,  in  conclusion,  to  emphasise  the  relation  which  so  strongly  exislB  betwent 
happy  and  contented  mind  and  the  health  of  the  individual.  It  is  inpoeribtofBrtt 
not  to  recognise  that  this  contentment  is  intinnttely  associated  with  his  or  fctr 
relations  with  oUicr  members  of  the  family.  The  influence  of  one  mimJ  OW 
another,  whetJier  for  good  or  evil,  is  fuUy  exercised  where  persons  dwell  tt^ietlM; 
and  certainly  if  health  is  to  be  found  at  home,  it  must  not  bo  limited  in  iu 
application  to  the  body  nlona 

If  our  home  in.  to  fulfil  tliese  higher  conditions,  it  most,  hy  our  dealtngii  wiA 

each  other,  pro^'ide  a  restiug-piacc  where,  removed  from  the  troubles  wliich  all 

moot  in  tlieir  passage  thitmgh  tho  world,  each  shall  find  the  best  opjmrtumty 

much-neiilod  re[K)se.     But  by  rest  we  would  not  wish  to  imply  that  an  ai 

from  activity  is  always  tho  condition  which  will  do  the  greatest  amount  of 

;  it  is  that  within  our  home  each  inmate  sball  find  a  smaller  and  a  better  world  iImd 

'tiiat  ho  roeeU  wttliout     Here  should  be  no  rivalry,  no  struggle ;  but  each,  plsjiii( 

his  allotted  part,  should,  by  the  proper  combination  of  thought  and  work  of  sfl, 

'  tend  to  make  the  whole  complete. 

Nor  must  we  expect  that  tho  tastes  and  incUnations  of  all  aro 
identical,  althongh,  by  the  passing  of  yean  together,  a  similarity-  ol 
must,  to  some  extent,  pr-rvade  tlip  whole  house.  Each  unit  of  tho  Bodetj' 
develop  tastes  in  one  direction  or  another,  which,  giving  strength  and 
duality  to  his  own  cliaracter,  must  receix'e  from  the  other  memb«ni  a  pfoptr 
opportunity  for  development,  nud  the  laws  which  have  to  be  made  for  tho  order  i^ 
tlie  household  must,  therefor*^,  be  so  modcllo<^  os  to  give  sullicient  soope  for  si 
So  we  would  ^vish  to  see  encouraged  among  tho  younger  roenil>ers  the  artin 
Amusements  which  befit  their  age,  while  in  others  a  taste  for  litomture,  for  mmU4 
or  for  art,  in  which  many  of  the  busiest  minds  will  find  relief,  and,  -while  tesdn; 
to  the  development  of  a  more  cultivated  mind,  will  give  to  all  not  only  he»Wi 
in  the  highest  seiiae,  but 

"  A  Ufa  Lliot  Icada  melodious  days." 
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Cmahflitiw  ftad  ProgrMa  of  the  Yotinc  OrguunD— Condituiw  infla«&ciiig  Dcnrclopmeni— Food  «od 

Feeding— Automatic  Action  of  the  Body— Matcriali  Kaqnired  for  Uh  in  tbo  Body— SubatitotM 
for  Mother'!  WUk— ArtifldJ  Foodi— Alcoholic  Stimulwiti— Air  and  Light— Exerciw  and  Best 
—Clothing— WaiMng  and  Bathing— DevBlopmcnt—Iti  Stagn  and  Disorden— C^eneral  Manage- 
sk  qC  Childish  Aihsents. 


I  BUPPOBS  that  there  is  no  subject  upon  which  so  many  people  have  an  opinion  of 
their  own  as  upon  the  management  of  children.  Not  only  parents  and  nur&es,  who 
em  speak  with  the  authority  of  experts,  but  all  who  are  associated  with  children 
enlertaiji  views  on  their  moral  and  physical  training ;  and  even  amateurs  and 
outnden  are  ready  to  give  advice  with  a  facility  and  confidence  too  often  in  inverse 
proportion  to  its  value. 

I  suppose  also  that  there  is  hardly  any  question  upon  which  opinions  and 
practice  are  more  varied  and  discordant  than  upon  this. '  The  disturbing  elements 
wMeh  interfere  with,  the  formation  of  a  rational  and  unbiassed  judgment  are  nn- 
Qsnally  numerous  and  .influential,  and  besides  an  accurate  knowledge  of  the  rudi- 
mentary truths  of  physiology,  essential  to  a  correct  estimate,  is  altogether  wanting. 
Snch  knowledge  is  of  the  utmost  importance,  and  should  possess  the  most  pro- 
found interest  for  every  one,  since  it  supplies  the  key  to  the  secret  of  life,  in  so  far  as 
iliat  mystery  may  be  penetrated  by  human  ken.  And  yet  there  is,  alas !  no  subject  on 
^riiich  people  generally  are  so  profoundly  ignorant  as  the  structure,  mechanism,  and 
voiUng  of  their  own  bodies.  The  study  of  physiology  has  not  yet  become  a  part  of 
ordiiuuT'  education ;  thus  the  traditions,  and  superstitions,  and  prejudices  of  the 
nursery,  the  mistaken  canons  of  wise  matrons  and  doctors  of  olden  days,  each  or  all 
in  varying  degree  sway  and  confuse  the  parent's  mind,  which  is  destitute  of  the 
accurate  data  necessary  to  test  their  ^'alae. 

Hie  physical  management  of  children  can  bo  reduced  to  very  definite  rules 
by  the  light  of  ascertained  physiological  laws.  Such  rules,  however,  although 
definable  within  certain  limits,  are  by  no  means  rigid  and  inelastic.  If  all 
bodies  were  exactly  alike,  formed  in  the  same  mould,  with  identical  machinery, 
and  with  the  same  working  force,  strength  of  material,  and  capacity  for  develop- 
ment and  repair,  the  thing  would  bo  simple  enough ;  but  it  is  not  so.  Each 
aoparate  bodily  machine  is  constructed  of  the  same  materials,  upon  the  same  general 
plan*  and  works  upon  the  same  general  principles ;  but  the  quantity  and  quality  of 
the  materials,  the  exact  mode  in  which  they  are  put  together,  the  relative  strength 
of  the  several  parts,  the  time  for  which  the  machine  is  constructed  to  run,  the  motive 
force,  the  rate  of  running,  and  the  power  of  self-repair,  with  a  host  of  minor  details, 
exhibit  an  infinite  variety.  And  then,  again,  in  children  there  is  still  another  varying 
clement  to  be  considered,  and  that  is  the  innate  capacity  for  gi-owth  and  develop- 
ment.   The  original  constitution,  in  a  word,  differs  widely  in  diflerent  individuals, 
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SO  that  no  hanl  and  but  lises,  no  strict  and  exact  canons,  can  be  laid  dbva  iv 
meeting  all  pointa,  and  ready  for  Application  in  e^'ery  instance;  tbrr  reqimvliW 
modified  and  adapted  to  individual  cases. 

The  main  condhioni  eneotial  to  beallhy  development  can,  huweiir,  lie  U 
broadly  down.  Tlie  grand  ruica  are  fully  kuowii,  nud  can  bo  definitdy  tiMtii 
What  these  arc,  and  how  they  require  to  be  modified  under  spedal  nireuMrtinrin 
vill  appear  clparly  enough,  I  think,  as  we  examine  the  physiological  needs  d  ik* 
yonng  oi^ganiiim,  and  the  circomstanoes  by  which  it  is  sorruonded  and  iniccMrf 
in  the  saccessive  stages  of  early  life. 

At  birth  the  child  eutcra  at  ouc«  upon  new  conditions  of  exist^uice.     Hov  gioA 
the  change  is  it  is  difficult  for  ns  to  realise  jterlutps,  because  birth  is  usually  knM 
upon  as  the  finit  beginning  of  life,  instead  of  being  n^arded  as  the  secoiul  tu^ 
of  a  life  which  hi\d  its  commencement  months  before.     At  tliat  commwioMMMtj 
embr^'o  existed  m  a  btate  of  absolute  dependence  u]>on  the  parent 
a  part  of  it — growing  from  it  and  living  out  of  it,  as  the  seed  grows  and  lives 
the  plant.     Locked  up  securely  in  the  enclosing  body  of  the  motlter,  the  cdI 
protected  from  all  external  injury,  and  at  the  same  time  is  kept  wum  faj  tla 
maternal  heat^     AJmoet  every  function  la  performed  for  it  by  the  parent  maduncft. 
There  is  no  labour  of  treothing,  for  the  re^irstorj'  apparatus  is  not  in  action,  Um 
blood  being  puriliMl  by  coming  in  contact  with  the  maternal  stream  ;  the  circuUtioD« 
indeed,  is  carried  on  chieBy  by  tlie  propulsive  power  of  the  heart  of  the  emhiTO, 
but  on  a  system  profoundly  modified  to  adajA  it  to  surrounding  conditions  nd 
Buit  ita  dependence  on  the  drculation  of  the  mother  ;  the  digestive  apparatus  is  ■ 
idle  as  the  lodgs ;  the  mouth  has  no  call  to  take  la  food,  nor  the  stomach  to  d^nL 
it,  for  the  child   sliares  the  nutrient  juices  of  tbo  mother,  ready  preparei  for 
absorption  and  for  use. 

The  excretion  of  waste,  except  for  some  imperfect  action  of  the  liver  asd 
kidneys,  is  carried  out  vicariously,  in  the  same  wuy  as  the  prepomtioo  of  Imb 
material  for  growth  and  for  repair.  The  brain  has  not  awakened  to  peroqitiaoi 
the  special  senses  are  in  abeyance  ;  the  action  of  the  nervous  system  la  still  wbollj 
reflex  and  mechameaL  Bo  that  in  this  stage  nearly  f*vpry  organ  of  the  new  body  !■ 
inert ;  its  functions  and  i>ower  are  dormant  and  untried. 

The  moment,  however,  tkat  tlie  comioction  with  the  parent  is  severed,  and  lb 
young  organism,  like  a  ripened  seed,  is  cast  off  from  the  parent  body  to  carry  flit 
an  independent  exist^^nce,  it  has  to  change  suddenly  into  on  ntitoniaton  complete  is 
itself,  performing  for  itself,  l>y  its  own  independent  machinery',  all  the  cheioieil 
physical,  aud  >'ita]  openitions  essential  to  continuance ;  every  organ  is  abruptly  calM 
into  action  aiid  development,  and  every  function  begins  to  be  performed ;  the  lai^ 
are  reijuired  instantly,  to  remove  carlionlo  acid  and  take  in  oxygen  ;  the  moutk^^ 
to  take  in  food,  the  stoninch  to  digest  it ;  the  different  glands  have  to  prepars^^H 
Bccretlons  re^iuire*!  for  these  and  other  purposee ;  the  varions  organs  of  exenCisB 
must  set  to  work  to  remove  excess  and  waste  ;  the  circulating  apparatus  has  to 
drive  the  bloo<l  without  delay  into  new  and  [ireviously  imporviuus  duuuu^;  and 
the  animal  heat  must  bo  kept  up  by  combustion  of  food. 

The  due  performance  of  all  these  functions  has  become  essential  to  li& ;  tk 
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apparatus  by  which  the;  have  to  be  carried  out  is  new  to  the  work ;  hitches,  andt 
(iitltculties,  anil  inegnlnriiies  are  too  liable  to  arise,  aiul  their  occtuTence  may  put  a 
sudden  stop  to  the  complicated  machinery. 

The  infant,  on  its  advent  into  a  separate  existence,  then,  requires  especial  care 
■nd  help  in  many  point«>.  CerUtin  oC  the  functions  ot  the  bmly  require  assistance 
ior  a  time,  imtil  they  reach  strength  nnci  pt-rfoction  enough  to  work  aloiic.  The 
power  of  making  heat  must  be  aided  ut  tinit^  for  the  child  has  to  kefp  up  a  tern* 
perature  of  U8'^*6,  in  the  medium  of  autei*  air  at  bH'^  or  OO'',  into  which  it  luut  been 
abruptly  plnngwl.  Its  delicate  fram«.  must  be  jjuarded  from  all  rough  usage.  Its 
lungs,  newly  inflated  anil  unaccustomed  to  chill  air,  must  have  a  puru  WHim  atmos- 
phere to  inhale.  The  stomach,  hitlterto  innocent  of  food,  must  l)e  supplie<l  delicately 
and  spnringiy  with  tlio  most  digestible  nutriment,  which  shaJl  also  comprise  every 
itial  element  of  food.  Thus,  the  frngile  life,  gently  nurtui-ed  and  luded  at  first, 
its  powers  tievelop,  gradually  bccoujiw  fitted  for  a  more  compleU.'ly  in- 
dependuuc  existence  aa  it  advances,  stage  by  stage,  from  infancy  through  childliood 
to  a<lotcscence. 

Conditions  which  Injliunee  DeixiopmgnL'—Tho  conditions  which  determine  the 
stmcture  and  fiishion  of  the  young  body  during  tlie  periotl  of  development,  and 
the  degree  o£  strengtii  and  perfection  to  wliich  it  nttains,  are  numerous  luid 
complex.  Amongst  them  are  food,  climate,  moral  influences,  accidentid  injury  or 
disease— all  these  accelerate  or  retjuxl  its  development  in  varj-ing  degrees.  Yet  the 
chief,  perhaps,  is  the  origiuHl  constitutiou  with  which  th»  embryo  is  endowwl  at 
birth.  It  is  the  result  of  influences  wluch  have  been  at  work  for  generations — 
moulding  the  form  and  tendencies  uf  progcititors  on  each  parent's  si<le  in  a  thousand 
diffi-Tcnt  subtle  ways;  and  these  combined  inlloenccs,  incroasiog  or  lessening 
peculiarities  of  stnicture  or  character,  according  as  they  are' similar  oi*  antagonistic, 
determine  the  |>osaibililies  of  the  child's  carc-er. 

There  is,  then,  an  infinite  variety  in  the  oiiginsl  constitution  of  individuals.  In 
MMoe  the  machine  m  const ructei.!,  as  it  wei-c,  to  run  easily  and  well,  under  favourable 
P||cumsLinces,  for  seventy  to  one  hundred  years — the  full  term  of  existence.  It  is 
endowed  with  rich  power  of  development ;  its  com[>onent  parts  are  made,  with  the 
daily  rejiaira  that  go  on,  to  endure  for  that  time  ;  and  it  has  initial  force,  as  a  clock 
MTOund  up  has  force,  to  keep  in  motion  for  a  given  space.  Uut  every  being  is  not 
&ahioued  so  perfectly  at  the  outset.  Some  are  feeble,  ill-constnicterl,  and  rickety  to 
begin  with ;  and  instead  of  being  cnilowiHl  with  a  capacity  to  keep  going  for  seventy 
or  a  hundred  years,  will  run  but  for  a  portion  of  the  time;  perha|Mt  only  for  a 
few  years,  or  months,  or  even  hours.  Xay,  the  original  vice  of  constitution  may  bo 
so  extreme  that  the  embryo  being  perishes  Wfore  birtli. 

Tlie  peculiarities  and  tendendes  of  original  constitution  can  bo  largely  modified 
by  surrounding  conditions  ;  merits  and  defects,  each  lessened  or  increased  ;  devf«lop- 
menc,  in  one  direction  or  tho  other,  fostered,  diverted,  or  repriMsed.  Under  favoui*- 
able  influences  the  feeble  body  of  faulty  construction  may  l>e  nurtui-cd  into  some 
d^tce  of  vigour  and  stability;  the  perfect  and  robust  one  flourish  and  exjiand  into 
the  full  glory  of  strength  and  beauty  of  form  ;  while,  uiidor  adverse  circumstancm, 
the  first  will  dwindle  and  die,  the  latter  dt^eucrate  and  grow  stunted  and  deformed. 
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The  broad  general  conditions  which  favour  the  derelopment  of  the  yoang  orfuum 
to  t}iB  highest  perfection  of  which  its  original  constmotton  renders  it  c*pabtr  irr 
briefly  theso  ;— 

L  Tho  graving  body  must  be  supplied  with  ample  food,  and  thiii  food  mut 
contain  all  neawaary  ingredienU,  in  the  form  in  which  the  body  can  best  nata  b« 
of  them.  Jnat  as  a  plant  rcqulros  not  only  a  fertile  soil,  but  one  adaptetl  to  in 
special  habit  and  charaotcr,  to  bring  it  to  full  beanty  and  luxuriance,  so  does  tki 
child  require  miitabli?  food  to  enable  it  to  grow  to  ita  highest  strength  and  ped^otiaB 
of  form. 

II.  Tlie  i>**ffind  thing  necessary  for  perfect  development  is  pure  freih  rir, 
containing  abundant  oxygen  for  the  vital  chemical  changes  which  go  on  in  tbe  bodj, 
and  untainted  by  foul  gases,  or  floating  Injurioua  germs  or  atoma 

in.  The  third  great  essential  is  light.  We  are  children  of  tlie  Bon — the  eeatnl 
source  of  energy  from  which  directly  or  indirectly  is  derived  tlie  working  fon* 
which  drives  the  animal  machinery.  Light  ia  as  essential  to  the  health  di  tbe 
higher  auiuialH  us  it  is  to  that  of  tho  higher  plants. 

IV.  Another  necessary  aid  to  healthy  growth  is  clothing,  to  preeerve  the  beat  of 
the  body  at  the  natural  standard,  and  to  protect  it  against  sudden  dtangea  d 
temperature. 

y.  A  fhrther  important  condition  influencing  perfect  development  is  exenav: 
not  mere  exercise  of  the  muscles  of  the  limbs  and  frame,  but  of  all  ^-ital  organs,  toA 
as  the  InngH,  heai-t,  and  brain.  These  reqiiire  to  bo  brought  into  full  ploy  fiw 
time  to  time,  in  onler  to  ensure  their  due  growth,  and  that  they  may  be  brou^t  to 
Vork  easily  and  effectively.     And  after  action,  re-st. 

VT.  The  last  important  condition  of  healthfid  development  is  complete  cleantiaai 
of  body  and  clothing,  so  that  tho  skin  may  be  kept  in  vigorous  and  ready  action 
and  uU  noxious  excretions  and  waste  material  removed  from  the  sorfoce  as  iIm? 
accumulate  and  decay. 

Food  axd  FKEorao. 

The  Unman  Body  an  Automaton. — ^That  moat  delicate,  complex,  and  perfeol 
automaton,  the  Immnn  body,  differs,  lite  other  H^Tng  organisms,  from  the  ingeniots 
antomata  constructed  by  man,  in  these  great  |>oints,  amongst  the  rest,  that  it  is  not 
only  self-acting  but  self-repairing  and  Sftlf-f peeling. 

Tlie  daily  wear  and  tear  of  work  in  a  machine  involves  waste  and  destrac 
the  natmals  of  which  it  ia  corajfosed.  It  involves,  also,  the  consnxnption  of  t&e 
materials  which  generate  the  force  or  energy  by  which  it  Lh  kept  in  motion.  Ins 
steam-engine,  for  example,  the  furnace  and  boiler  wear  out  by  heat  and  chenucsl 
action.  The  levers,  and  wheels,  and  jointa  are  worn  away  by  friction,  while  th«  coil 
and  water  used  to  make  the  motive  power  of  steam  are  rapidly  consumed-  "Ae 
worn  boiler  ard  furnace,  and  cranks  and  wheels,  have  to  be  rtrpairod  not  by  tbe 
action  of  the  machine  itself,  but  by  the  hand  of  man.  The  used-up  coal  and  wmH* 
are  replaced  not  by  the  antomatic  action  of  the  machine,  but  by  die  external  ogtBCJ 
of  the  stoker.  In  the  human  body  it  is  different.  The  repair  of  daily  ww, 
the  reitewal  of  the  supjily  of  fuel,  ts  effected  by  the  machine  ha^ 
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Tei,  tli«  animal  machinery  and  thai  of  tbe  eteani-cnj^ue  hnve  a  close  analog 
to  each  otlier  in  many  points.  Thi?  force  which  moves  tho  steam-fiigino  is 
generated  by  the  burning  of  U>«  ooraUiatible  materiAl,  coal,  or  coke,  or  wood,  and 
by  its  conversion,  by  union  with  the  oxygen  of  the  air  dmvn  into  the  fumaoe, 
into  various  prodiicts,  chiefly  carlionic  ayid  and  water.  The  heat  thiis  produced 
vaporisea  tho  water  of  the  boiler  into  cteam,  which  by  its  expansive  force  sets  tho 
oiacliinery  in  motion. 

The  heat  which  keeps  ibe  human  body  at  the  nftceasary  temperature,  the 
forc«  wliich  moves  the  limbs,  wliich  pumps  tho  blood  throngh  the  vessels,  and  drives 
it  to  every  quarter  of  the  structure,  and  which  effects,  indeed,  every  operation  of  tho 
mind,  is  derived  in  exactly  tiio  same  way— fi-om  the  comhuetion  of  fuel,  viz.,  food, 
and  lid  conversion,  tlirough  chemical  combination  with  the  oxygen  of  the  air  dran-n 
into  the  body  by  the  lungs,  into  cai-bouic  acid  and  water,  just  as  the  coal  is  converted 
^m  the  furnace  of  the  steaiu-eugina 

Hk  The  intermediate  link  between  the  foixw  set  free  as  heat  by  combnfttion,  and  its 
Appearance  as  motor  force  or  nerve  force,  we  do  not  know.     But  of  the  cDnvereion 
of  the  one  iuto  the  otlier  there  seems  to  be  ample  proof. 

Then,  again,  as  with  the  steam-engine,  so  with  the  body,  the  various  ports 
undergo  constant  waste  in  daily  working,  and  the  materials  of  the  (issues,  more 
Era^e  and  nnstable  tlian  the  iron,  and  brass,  and  copper  of  tho  engine,  wear  much 
more  ape«dUy  and  continuously.  And  thus  old  materials  are  unceasingly  bein;* 
nmoTod,  and  as  constantly  being  i-eplacod  by  new  materials,  in  unrcmittiug  Hi;lf- 
repair.  Automatic  i-enewal  of  the  materials  of  which  the  body  is  constructed  is  a 
apedai  and  peculiar  property  of  living  matter,  which  cannot  be  imitated  by  the 
landiwork  of  man.  Tho  steam-online  wears  away  unless  worn  parts  ore  rejilaced 
bjr  now  ones  through  external  agency,  llie  contrast  might  tie  can-iwl  fnrtlier :  the 
necotaary  materials  are  gathered  hy  tlie  animal  machine  of  its  own  action.  It  is 
only  in  helpless  babyhood  that  nurse  and  mother  act  as  stokers  to  the  imperfect 
organism,  and  spoon  food  into  the  furnace  of  our  bodies  us  coals  are  sliovelled  into 
the  furnace  of  a  steam-engine. 

But  more  than  this,  not  only  docs  the  body  by  its  own  unassisted  action  pronde 
fnel  and  material  for  the  repair  nf  tiKsiics,  so  tliat  it  does  not  suffer  loss,  but  it 
■ctoally  for  a  tiuie  increases  in  size  antl  in  pei-fection — it  grows.  For  years  and  years, 
during  its  early  existence,  it  iindfr;;i.ie3  Kpontaiieons  development  and  impTovf»ment. 
I.'wces  larger  ond  more  complete  in  all  il«  parts,  and  all  its  powers.  As  time  goes 
it  has  attained  maturity,  it  does  indeed  lose  ground  ;  but  although  decay 
loes,  repair  goes  on  even  to  the  last.  The  decline  is  gradiml,  checked  alwaj-s 
il  n-Htoiution  to  the  eiid,  when,  loss  overbalancing  gain,  tlie  machine  stops. 

death  rcsaltfi. 

The  body  requires,  then,  a  constant  supply  of  materials  for  various  essential 
porpOHS.  In  a  full-grown  person  the  chit-f  of  these  are  the  repair  of  structures,  ih"* 
fnmiahin^  oC  seoretions  requisite  for  certain  vital  functions,  as  the  juices  wliicb 
flflect  digestion,  for  example!,  and  also  the  supplying  of  fuel  to  be  burnwl  for  tli" 
generation  of  heat  and  force.  In  children  materials  atm  required  for  all  tlKi>- 
porpoBea  too,  but  there  is  in  tlieir  ca«e  one  grand  requirement  in  addition — ru-t 
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the  need  of  whAt  may  be  caJled  building  materials,  for  ths  making  of  tlw  ntv 
tissues  of  tbe  growing  structure.  So  that  while  a  mvture  adult  can  iMrivi  n  « 
limited  assortment  qf/ood^  provided  that  it  contains  ertottgh  comhitstitU  maUirjat 
the  mtpply  of  eJiergy,  uiui  enough  of  otiter  materials Jbr  the  »«etetion$  and  rrpair^ 
vxiste  and  toss,  the  child  require*  a  larger  ami  more  varied  assortmsnt,  eontainiafit 
{tdditiort  certain  tipecial  inffredierUe  Tttcesnary  /or  the  origifuU  ttructure  of  item  jwrtt 
Some  of  tLes?,  wbeu  once  completed — ns,  for  example,  the  tuiuerni  portion  ii  d* 
bones  and  tlic  teeth — are  permanent ;  they  require  littJo  or  no  repnir. 

Materials  Rtfj^iired  for  Use  in  OiS  liodg. — The  nature  of  the  nmterials  reqtdnl 
for  all  these  various  endu,  and  the  tlegi-ee  in  which  they  arc  found  in  rliffenal 
kincU  of   food,   ix  a  question   of  the  greattiiit  interest  and   importAnoe.      U  llw 
xuaU-rlals  of  wliicli  the  body  is  oomposcd,  be  reduced  to  the  simplest  elemaitt 
by  chemical  analysis,  tliey  ave  found  to  consist  of  some  seventeen  oonstitueDts,  d 
■wliich  carbon,  hydrogen,  oxygen,  nitrogen,  sulphur,  phosphoniK,  chlorine,  sndim^ 
potassium,  calcium,  magnesium,  and  iron,  are  tJie  most  important.     Theu  sin)4t 
elements  do  not,  however,  exist  in  the  body  an  suchy  isolated  and  alone,  bat  tkf 
are  combined  togetlier  in  definita  proportions,  forming  compound  substances    Ha 
carbon,  ai;d  hydrogen,  and  oxygen,  combined  in  certain  proportions,  exist  ts  fat; 
nitrogen  and  carbon  witli  hydrogen  and  oxygen  make  moscle;  and  bo  on.     Fnrtlta; 
the  body  baa  no  grower  to  form  tliesc  compounds  for  itseU.     It  cannot  take  n 
much  carbon  separately  and  use  it  for  forming  fat,  or  so  much  tutrc^;e&  ttid 
combine  it  witli  other  iugredii-nta  l/>  form  muscle     Th«se  rude  chemical 
must  lirst  be  joined  togii-tlier  by  other  agents,  ajid  formed   into  the  cooii 
required,  before  the  body  can  make  use  of  them.     Some  of  these,  as 
and  water,  are  inorganic  compoundx,  formed  by  ordinary  chemical  agencies;  bot 
others — and  tho  most  important — are  organic,  formed  cmly  by  tlie  special 
somo  living  agent 

The  indispensable  servants  who  do  litis  office  for  us  are  plants,  who  prepan  n* 
materials  for  the  use  of  the  animal  world.  Man  appropriates  tlie  compo«t«  substaMS 
formed  by  plants  out  of  simple  elements  for  the  structure  and  repair  <^  his  fao^ 
WlictJier  we  eat  grain,  or  roots,  or  fruits,  or  ilah,  flesh,  or  fowl,  either 
indirectly  the  source  of  supply  is  derived  from  vegetables.  Plants  are  tjie 
in  the  first  instance^  K  wc  cat  beef,  the  ox  from  which  it  is  taken  has  el 
his  flesh  from  grass  and  roota.  If  we  eat  the  fiesh  of  an  animal  which  feeds  on 
such  as  an  ins^-ctivorous  bird,  or  a  fisli,  the  flies  and  gnats  and  worms  on  which  ic  hu 
fattened  have  derived  their  sustenance  from  the  ucctar  of  flowers  or  the  joioes  of 
fruita  or  leaves.  And  thus  Uiu  chain  of  life  rims  douii  from  animal  to  ve^elaUe 
Oifflnimns,  and  thence  to  the  inorgaitic  world.  Plants  prepare  for  Btiimiib  tk( 
oomponnds  on  which  they  lire ;  stand  between  them  and  crude 
eubetonces. 

Thus  we  ore  but  shoddy  creatures  after  all,  made  up  of  old  materials  workn)  op 
again — mat^tnals  which  have  lioc-u  used  for  the  like  purpose  in  plants^  or  in  boA 
plants  and  animals,  many  and  tuany  a  time  Wfarc. 

Tlie  compound  substances  tbus  prepared  in  tlie  first  instance  by  plant<;< 
puaed  on  for  use  in  aitimal  bodies,  and  by  them  from  one  ik^  to  anotiwr, 


grouped  in  distinct  cl&ssas,  according  to  the  elements  tliej  contain,  and  the  usca 
which  they  serva 

The  type  food  is  miik,  which  contains  all  classes  of  inKre<Uenta,  and  suppHoB 
everything  necessary  for  life  and  growth,  Th*>  first  and  most  notable  of  th«»c  la 
what  is  styled  the  nitrogenoas  clasa,  distinguished  by  the  presence  of  the  clement 

tUtmgBTU 

Albtimen,  of  which  white  of  egg  is  a  pure  example.,  is  the  most  important  of  this 
class,  which  contains  other  similai*  bodies,  such  as  the  cui-d  of  milk,  the  gluten  of 
wheat,  the  fibrine  of  blood  and  mnscic,  etc  T)ie  name  of  albuminates  is  often 
given  to  this  group  of  allied  aubst.incea.  These  albuminate  all  contain  fifteen  to 
lixteeD  per  cent,  of  nitrogen,  and  from  a  nutritive  point  of  view  are  of  the  highest 
value  Nitrogenous  bodies  of  inferior  value  ai*e  gelatiiio  atid  chondrine,  found  in 
tendon,  bone,  and  cartilage,  Uie  former  furnishing  the  jelly  which  forms  the  "  stock  " 
or  Xi&svi  of  soups  and  extracts  of  mi^at 

Tlie  nitrogenous  elements  are  fcmnd  in  both  animal  and  vegetable  fowls,  but  are 
much  the  moat  plentiful  in  the  former.  Tlie  flesh  of  animals,  or  meat,  for  instance, 
contains  aeveial  of  these  uitrugenouii  bodies,  as  albumen,  fibrine,  gelatine,  and  is  a 
nitrogenous  food  of  the  highest  value,  since  it  is  found  by  experiment  that  life  is 
iiined  >«!tter  on  a  mixture  of  the  various  forms  thim  on  any  one  alone. 
l>Trhe  nitrogenous  materials  are  the  most  important  of  all  the  elements  of  food, 
jgely  enough,  as  it  may  stwin  to  us,  although  wo  are  immersed  overhead  in  an 
atmosphore  four-fifths  of  which  consists  of  nitrogen,  yet  our  bodies  have  not  the  power 
of  absorbing  one  single  atom  of  this  vital  material  i]i  its  simple  form  from  the  sur- 
rounding air.  The  supply  has  to  be  obtained  entirely  from  food ;  and  ita  intrinsic 
importance  will  be  seen  from  the  fact  that,  not  only  have  the  muscles  to  be  made 
from  it.  and  repaired  with  it,  almost  p.xdiisi>-ely,  hut  that  it  forms  an  e-ssentisl 
ingredient  of  brain  and  nerves  also,  of  moat  secretions,  and  of  protoplasm,  the 
*cti\'e  agent  of  life  and  gro««*th  and  function  in  every  coll.  Nitrogenous  matter, 
Uien,  in  ita  best  form,  that  of  albuminat.es,  is  the  most  important  of  all  materials 
reqatred  by  the  growing  body ;  for  no  operation  of  existence  or  of  development 
can  go  on  witliout  it.  It  is  present  in  large  r|uantity  in  the  type  food  milk,  as 
casein,  or  curd.  K  the  supply  of  nitrogen  is  cut  off  fram  the  body  all  its  powers 
languish ;  afler  a  time  tliey  utterly  fail,  and  dcatli  results. 

Nitrogenous  food  is  used  in  some  degree,  nlso,  for  the  production  of  heat 
and  energi,',  perhaps  also  for  the  manufacture  of  fat,  but  tliese  olhoes  arc  compara- 
tively unimportant^  and  subsidiary  to  the  rest 

7%^  saroTui  groitp  of  elements  found  in  food  is  that  of  the  hyjdrocarhtms,  orjatt^ 
vhich  exist  in  Ixrth  animal  and  vegetable  products.  Ono  of  the  chief  purposei 
servetl  by  fat  is  to  sujjply  the  body  with  lieat,  and  with  force  in  all  its  forms. 
Fat  is  burnt  up  in  the  body,  just  as  oil  in  a  lamp  or  tallow  in  a  candle.  Hy  it  tlie 
£B<|uimaax,  the  seal,  and  the  whale,  keep  up  their  %*ital  heat  amid  the  fierce  cold 
^an  Arctic  winter.  Fat  also  serves  other  g<x>d  purposes  ;  it  enters  largely  into  the 
Hhtposition  of  all  uor^'ous  structures,  and  of  most  cells,  especially  of  those  of  the 
tnarrow  of  bone,  which  are  the  active  agents  in  building  it.  Further,  it  helps  to 
form  the  adipose,  or  fatty  tissue,  which  fills  up  uiterstioes,  pads  the  irre^larities  of 
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the  frame,  and  Berres  as  a  store  of  fuel  laid  by  for  fatore  use.  Fat  exists  b  Urge 
quantity  in  milk,  as  cream  or  butter,  and  is  an  ingredierU  of  food  abtiMif 
esMntial  to  children  for  pwrpoaea  of  growtJi  and  development,  w&md  on^  is 
importance  to  the  albuminates. 

The  third  group  of  elements  of  food  is  that  of  the  carbo-hydrates,  or  stanhes  ud 
sugars,  found  almost  entirely  in  vegetable  products.  Their  chief  office -appean  to 
be  to  supply  fuel — light  fuel,  burnt  up  more  quickly,  and  of  less  heat  and  ftmifr^pn- 
ducing  power  than  iha  concentrated  combustible  fat  The  carbc^hydrates  do  not 
enter  into  the  structure  of  any  part  directly,  but  the  excess  not  used  at  the  timo 
appears  to  be  converted  into  fat,  and  stored  up  in  reserve.  They  are  repnamted 
in  milk  by  laotine,  or  sugar  of  milk,  and  it  is  worthy  of  note  that  in  this  type  Ibod| 
carbo-hydrate,  in  the  form  of  atarch,  is  entirely  wanting. 

The  last  group  of  elements  is  that  of  inoiganic  subatanoes — ^iron,  phoi^thtnu,  tiu 
various  salts  of  lime,  potash,  and  soda,  and  water.  Iron  is  one  of  the  vitd 
ingredients  of  red  blood-cells,  phosphorus  of  nerve  and  brain,  while  lime  is  lirgrij 
used  in  the  permanent  structure  of  bones  and  teet^  giving  them  haidnen  ud 
stability. 

These  inorganic  materials  are  found  in  milk,  and  exist  probably  in  aiiffiant 
abundance  in  all  foods.  Water  forms  four-Hfths  of  the  body;  it  is  essential  to  Ae 
llxiidity  of  the  blood  and  of  all  secretions ;  and  it  is  the  carrier  of  nouriahmsot  to 
the  tissues,  and  the  agent  for  removing  waste  from  them.  Water  also  exiitiia 
the  type  food,  milk,  of  which  it  forms  upwards  of  eighty  per  cent.*  This  last  gEOop 
of  mineral  dements,  being  largely  used  in  making  new  structures^  is  one  of  '"*"'*'*■" 
importance  in  the  food  of  children, 

BequAsite  Proportiom  of  each  Element  of  Food. — Such  being  the  rn^^iffiaTf  of  food 
essential  to  the  nutrition  of  the  body,  in  what  quantity,  and  in  vhafc  proputiai^ 
must  these  various  ingredients  be  given  to  the  child  at  various  stages  el  its 
growth  1  Nature  has  supplied  the  key  to  this  question  in  the  form  of  die 
standard,  or  type  food — ^milk.  Like  an  egg,  out  of  which  alone  the  body  of  tiv 
chick  is  formed  complete  in  flesh,  and  bone,  and  every  vital  organ  and  fluid,  i> 
milk  contains  every  element  of  food  necessary  to  the  perfect  fonnation  ud 
nourishment  of  the  animal  body.  It  contains  the  life-giving  nitrogeooos  eloMiit 
in  the  form  of  curd,  or  casein ;  the  hydro-carbon  fat  in  the-,foEm  of  butter;  tka 
carbo-hydmte  element  in  the  form  of  sugar  of  milk,  or  lactioe ;  and  water  ind 
mineral  elements  or  salts. 

But  there  is  a  furthur  curious  quality  which  milk  clearly  possesses.  It  is  fbaad 
necessary  in  the  case  of  adults  that  every  diet  should  contain  a  certain  {unporttoi  of 
fresh  vegetable  food,  in  order  to  prevent  the  occurrence  of  scurvy,  which  certsii^ 
follows  if  this  element  be  omitted.  The  virtue  is  presumed  to  lie  in  certain  OTpBK 
acids  which  are  found  in  fresh  vegetables  in  combination  with  potash.  Yet  milk-led 
children,  wlio  get  no  fresh  vegetables,  never  sutTor  from  scurvy  \  so  that,  in  sdditiv 
to  the  otlier  essential  elements,  milk  must  also  contain  in  some  tornk  the  soB* 
ucorbutic  element  furnished  in  ordinary  diet  by  frcsli  vegetables. 

*  SoTiio  of  tho  less  important  membors  of  cnch  !^oiip  h-tvc  been  omitted  from  thii  brirf  nanoi? 
of  tho  elements  of  food  for  tfaa  ■oko  of  simplicity  and  concitencn. 
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TABLE  I. 
f  pnportiom  ^  d^rtmt  inffrtdunU  in  iMmtam  Mttt,  fmh  um^i  milk,  and  ecndmutd  Mttt. 
{Kehrer,  Kta  Syd.  Soe.,  Vol.  LXXI.,  1877»  Ji|>.  364  and  372). 


Qornp-BBwnot. 

WOIME. 

HnaualCnk. 

CoWb  MUk' 
(Frwb). 

CondtDMd 
mk. 

enon*  matter— mlbumen  and  CMon  (cuxd) 
bydiato  element  (sngar  of  milk)      .... 

S-924 
2-666 
4-364 
0-138 
88-008 

6-404 

4-305 

4-037 

0-648 

88-705 

24-2  to  28-1 
12  to  13-6 
14  to  18 
2*1  to  2-6 

18-8  to  22*4 

24  to  30 

100 

100 

100 

,  tlieii,  the  mother  of  a  new-bom  child  be  Bound  and  healthy,  has  a  soffident 
f  of  milk,  will  take  tiie  troable  to  nurse  her  baby  and  to  live  wisely  and  care- 
Eor  its  sake,  she  can  give  it  every  element  of  food  it  requires  in  the  beet 
lie  form.  An  infant  suckled  by  its  mother  seldom  gives  much  trouble ;  it  is 
y  oomlortaibte  and  contented.  In  rare  instances  only  does  the  milk  Ot  a 
ly  mother,  living  properly,  devoting  herself  to  this  duty  to  her  child,  disagree 
i*. 

have  twice  seen  this  int<deranoe  of  (he  mother's  milk  bo  great  that  it  was 
itely  necessary  to  wean  the  child  and  place  it  on  cow's  milk ;  and,  curiously 
^,  this  WELS  digested  without  difficulty.  Such  cases,  however,  are  extremely 
■nd  must  be  considered  as  exceptions.  In  ninety-nine  cases  out  of  a  hundred 
nes  perfectly,  and  the  surest  means  of  keeping  a  child  in  health,  as  well 
eocaping  all  the  troubles  and  anxieties  which  are  liable  to  beset  the  first 
Qonths  of  its  life,  is  for  the  mother  to  suckle  her  infant — wholly  if  she  can ; 
i  entirely,  then,  at  any  ratci,  partially. 

W^  /or  tha  Feeding  and  Majtagemetit  of  a  ChUd  at  the  Breast. — A  few  brief 
will  be  sufficient  for  guidance  in  the  management  of  a  child  brought  up  at 
rent  It  should  be  fed  at  regular  intervals ;  for  the  first  three  months,  m-ery 
tioon  during  the  day ;  every  three  hours  during  the  night,  if  it  sleeps  well. 
:  the  first  three  months  a  strong  child,  which  can  take  freely  and  sleeps  well, 
go  three  hours  during  the  day  and  four  hours  at  night. 

be  quantity  taken  each  time  of  feeding  by  a  child  at  the  breast  during  the  first 
h  or  two  is  probably  about  two  ounces — ie.,  the  amount  yielded  by  one  breast. 
•  a  time  it  takes  more,  and  in  the  end  exhausts  both  breasts — four  ounces  or 
A  good  rough  rule  is  to  let  the  child  remain  until  it  shows  signs  of  having 
mough.* 
he  whole  quantity  required  by  a  child  under  three  months  would  accordingly 

lia  brmut  of  a  good  nnne  should  yield  every  two  houni  at  lenat  fifty  to  sixty  grammci,  or  about 
uwa  (LampMera^  quoted  by  Eehnr,  New  Syd.  Soe.,  Vol.  LXXI.,  1977,  p.  360.) 
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be  Iwfiitv-  ounces  at  least,  and  ktor,  when  it  is  older  than  three  montlu,  iVnt 
thirty  ounces  or  more ;  bwt  tlie  h&st  test  to  find  out  whether  the  infant  has  food 
enough  or  not,  Hcb  in  itti  condition — wliethcr  it  seems  satisfied,  ileeja  nil 
between  times,  is  merry,  content,  and  tliriviiig. 

Whou  the  clitid  has  nuished  taking  the  breast,  Its  mouth  should  bo  washed,  vii 
to  remove  all  adherent  millr,  which  would  become  sour,  and  thus  taint  tbe  &rat 
dmngliL  TIk*  nippl(*s  should  lie  can-fully  sjiongcd,  and  then  dipped  for  t  {** 
moments  in  brandy  ;  in  this  way  the  skin  is  hardened,  and  soreness  is  previ«(«4 
and  oJso  any  decomiK>sition  of  milk  adhering  to  them,  which  might  turn  war  iml 
disa;;rec  witli  the  infant  at  the  next  suckling. 

llio  mother  who  wnulil  do  the  best  she  can  for  her  child  must  be  oont«nt  loloJ 
a  quiet,  wholesome,  and  i-egnlar  life.      She  muiit  give  up  all  exciting  amuaenUDtl 
and  occu{)ations  wliich  only  take  her  &om  home,  and  lead  to  her  being  abnt 
at  tbo  child's  feeding  time,   or  if  not  aboent  at  least  late  for  it.     ExtKne 
regularity  and  punctuality  in  nursing  are   of  the  greatest  importanoA.     1/  At 
child  ho  left  too  long  without  foo<l,  it  takes  it  too  greedily  and  qaicUy  *fci» 
it  doeH    get    it,    becomes    flatuleui,    uncomfortable,    vomits    perhaps,    and    Utta 
craves  for  food  again  before  the  due  time  comes  round ;  digcaliou  la  distarfaedi 
remaioH  out  of  order,  and  thu-'i  endless  littlo  troubles  arise  from  de8ultor7  ixregoltf 
nureing.      Tlieu  again  the  nursing  mother  must  be  content  to  live  on  a  u^ib 
diet — plain    soups,   or    brotliH,    witli    meat,    &ili,    fowl,    or    game,   and    a   li^ 
milk    pudding — ■{.«.,    aToiding    all    richly    made    diahca,    oscescent   irtaXs,  or 
wines.      Hhc   may   take   a  good,  plain,   ordinai'y  diet,  witli  a  small  quantity  d 
wine  or  beer  if  she  be  accustomed  to  take  it,  and  a  ratlier  lat-ger  supply  uE  fliuli 
in  tlie  form  of  milk  or  cocoa  or  gruel,  or  even  water,  than  she  would  take  at  oilv 
times. 

Fresh  air  and  moderato  cxerdse  d^y  are  essential  to  full  health,  antl,  tlterafon 
are  estK'iLtiul  to  the  mirsing  woman  ;  iiideeil,  the  grand  rules  Cor  her  guidanoa  Mf 
be  summed  up  in  this  :  let  her  lead  a  healthy,  luiiural  Ufe^  and  all  will  go  wcU  wilh 
her  and  her  child. 

But  supposing  the  mother  has  too  small  a  supply  of  milk  to  support  Yiet  cliiU 
entirely,  or  from  any  other  cause — .such  as  other  occupations  of  an  imperatire  kind- 
er from  not  Iwiug  strong  enou^'h  to  t>ear  the  full  strain — is  unable  to nouriah it  vhoVj 
from  the  breast,  what  should  be  donol  J^Uny  women,  fretted  by  the  nataulM 
which  nursing  involves,  or  troubled  by  a  sensation  of  faintness  and  laagoor  at  fiA 
are  too  ready  to  make  any  deficiency  in  the  supply  of  the  breast  milk  on  vxuam  fi* 
we-tuiing  the  child  ultogutheT.  In  this  they  ai-e  supported  by  a  poptUtr  { 
against  hand  feeding  and  sucklln.tr  together.  A  superstition  atill  oxista 
nurses  and  matrons  that  cow's  milk  and  mother's  milk  do  not  af^ree,  as 
quarrelled  in  some  curious  way  witJiin  the  child's  l*ody,  and  foai^ht  it  out  ihovlo 
its  great  discomfort  and  damage  ;  but  this  is  a  pure  fallacy.  The  cov's  milk  nay 
diBagrv<e  with  the  baby's  titomach,  but  not  the  motlmr's  milk.  All  the  child  can  p^ 
of  the  latter  is  pure  gain — half  a  loaf  ia  better  tliau  uo  bread.  The  fact  o(  tJio  child 
having  ao  much  of  the  host  and  most  nourishing  food  it  can  have,  will  in  no  powU* 
vay  leasen  or  interfere  with  its  power  of  digealing  cow's  milk.     Jt  msj  be  U*^ 


the  cHiUl  hns  not  digotiive  power  equal  to  detUiog  with  oow's  milk,  hut  tliot  is  all  tbo 
more  reuoa  why  it  ahould  have  as  muoh  mother 'a  milk  as  jtOKaihl?,  which  it  can 
4igesL  And  for  the  rrat,  if  it  cannot  digeit  cow 'a  milk  duly  diluted,  ollinr  food  of 
lighter  kind  must  be  given — of  this  hercaftt-r.  lb  cannot  !«  ataU.'d  too  strongly, 
however,  that  a  healthy  mother  should  sacklc  her  child,  evea  if  only  able  to  gite 
it  a  very  inodoquato  supply.  It  in  1iett«>r  for  her — sho  will,  as  a  rate,  develop  more 
^'igorou-t  life — better  for  the  cliild  alsa 

\Vliun  the  bottle  has  to  be  resorted  to  in  addition  to  the  breast,  the  best  way  is 
to  give  it  at  equi-distant  intervals  of  time ;  if  twice  in  the  twenty-four  hour^  Uieu 
at  intervals  of  twelve  hours  ;  if  four  iinicA,  every  six  hours,  »-«.,  every  third  time 
of  feeding ;  or  if  nocessary,  alteniati-ly.  This  plan  is  far  prefRmble  to  that  of  giving 
the  bottle  at  night,  and  the  breast  only  in  the  day-tiue.  The  breast  milk  accu> 
mulates  during  the  nighty  and  the  child  gets  a  sufficiency  or  an  excess  the  first  ucal 
in  the  inoming^-during  the  day  a  deficiency. 

If  the  mother  bo  really  too  feeble  or  delicate  to  beai'  the  strain  of  numing  ;  or  ii 
constitutionally  tainted  witli  scrofula,  oonsuiuption,  or  other  serious  disease ;  or  if 
her  milk  fails  entirely ;  then  tliere  is  no  choice :  the  child  must  be  fed  otherwise,  and 
the  anxious  question  arises,  "  On  what  shall  it  bo  brought  up  1  **  Upon  the  right 
i^ccision  of  thia  di.'{n.*nds  the  health,  perhaps  the  life,  of  the  infant,  and  the  ease  and 
^bfort  of  the  mother  and  iiurHo. 

^^Subttituta  /or  th«  MoUt^'t  Milk, — There  can  be  no  doubt  about  the  best  thing 
^Bbe  done  if  it  is  feasihle :  Uie  bitst  substitute  for  the  mother's  milk  is  th«  milk 
'Of  aooie  other  woman.  A  good  wet  nurse  usually  saves  all  further  trouble ;  the 
baby  la  transferred  to  her  breast,  and  all  goes  well.  The  pointa  to  be  obserwd  in 
■ehewting  tJie  fontermother  are  that  her  child  should  Im  about  the  same  age  as  the 
one  she  is  to  suckle,  that  she  slionld  have  an  amjde  supply  of  milk,  and  h«  a  fairly 
robust  pera^n,  free  from  constitutional  disease.  For  the  satisfactory  detennination 
of  these  qualities  she  shodd  be  examined  by  competent  me^lical  authority. 
Whether  the  constitution  of  the  child  thus  auokled  is  really  inflaenced  by  that  of 
-the  loKteriaother  is  a  moot  point  We  do  not  know  that  disease  can  be  commtmi- 
eated  through  the  nurse's  milk  ;  but  it  way  be  by  ctmtact  with  tluj  uur«e,  and  it 
us  to  bo  cautious. 
I  The  expedient  of  a  wet  none,  however,  cannot  always  be  adopt«.-d.  It  may  not  bo 
lible  to  find  a  satisfiftotoiy  one  at  the  mi»nent,  the  expense  may  be  t«o  great 
the  parents'  means,  or  the  addition  to  tlie  establishment  too  inoonveDient,  and 
the  child  has  to  be  fed  by  harkd.  If  so,  the  best  substitute  for  human  milk  is  asaea* 
milk,  which,  oa  may  be  seen  from  the  table,  closely  resembles  it  in  composition.*  It 
is  «veo  lighter,  of  a  fine  curd,  and  ettsily  digested  Dut  here  again  the  difficulty  of 
cxpmtse  and  supply  oome  in.  It  is  itot  always  possible  to  obtain  aaaes'  milk — at 
hiast  ovt  of  London,  where  there  ar«  regular  establishments  for  its  supply,  and  it  is 
a  costly  food  even  them.     Some  parants,  morvovor,  havo  an  uncomfortablo  belief 

tit  bM  btflo  ssowtsd  tlMt  oattsin  (U««aMi  of  estthr,  nwh  u  s  form  of  tnbaroBlosb  of  ths  lim(  or 
mption,  and  foot- sad -tnoutJi  ducatc,  u*  oomiuuni«t«l  through  thU  ehumtl.  It  wIH  b«sufBdnt 
to  ffUW  licrc  th*t,  to  Ht,  no  iBtUfsatotj  «vidM)M  hsi  btten  sddund  ia  lapport  of  tlu>  thwry  of  lolectios 
wtth  tba  emwdtatknul  dlsBoiti  of  salmalt  hj  tatua  of  mUk. 
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that  Lhcir  child's  Bature  toaj  be  uufavouruUj  inihienued  by  maiianv  tttitnaxnt 
.MuUkIi  qualittas  hnve  never  been  traced  to  this  souroQ  Any  mora  than  &  bwux- 
^nuioi-e  lu  a  diet  of  oov'r  milk,  although  1   haTO  beard  tfaem  graTelf  attflUal 

ioit 

TABLE   11. 
SAmci/^  pnjwiimi  ^itffirml  tuyrtiiattt  *ii  nMrvMtM  kittdt  of  miUr  (Pa^m'a  tmmlpim).     Jimfnfir- 

tiottt  in  human  and  cotr't,  tnUk  differ  *!ighU]/  frwit  tht  later  ano^M  cf  Gontf,  ffff*"r  f •""  m 

n  prmuiu  page. 


IIuhhii. 

Co*r"». 

lots'.            <>K> 

jntrograou*  iBAttcr  (eiml]  uu)  fntolvUs  mlta 

3'U 

4-SS 

3-7'} 

6-33 

96-40 

I-7D          (SP 
1-40           *  1* 

tilitine  (augur  of  milk)  and  Bolubin  kiIUi 

3-77 
8D-5I 

6-40 
MHM 

5[w 

' 

100 

100 

100 

IM 

UBunUy.  ImweTCr.  £rom  one  cause  or  auDiher,  Uiis  wecnd-bMl  aU«iii*Uw  to  ikf 
.BMthof'x  breast  jiroves  t»  be  out  of  the  quostion.     It  ia  tteeowafy,  tJwn,  t*  fidJ  kid 
hou  cow'h  lotlk— tiilhttr  fresh,  or  tJie  pi-eiiervod  Swiss  or  onndennod  aulk— -ar  gMlEi 
ffiiUc. 

Goat's  milk  ie  often  procanible,  but  it  is  tvo  rich  hi  aolids  Cor  yaaa^  fhiHrm 
(SJtliough  it  ift  exoolluDt  food  for  Uiose  old  oiioujjh  to  have  a  di^uBliTtt  povcr  eqlii 
to  dealing  witti  iL  Monit  commonly  tt  in  fbnnd  casieH  to  um  oow's  aiUk  to  •on 
fona ;  genonUly  fntiih  cow'r  milk  diluted  with  waton  At  fini  on«  jart  <if  vA 
to  Ihive  jiurts  of  water  is  xiveo,  with  ihu  uddLtioti  u£  a  littlo  iiu^ar.  A  luhj— 
to  the  tuhlo  of  aiialyiiiB  of  milk  at  [mgo  6^9  will  thuw  that  cow%  talUc,  dikti^ 
to  this  extent,  will  be  much  weaker  in  every  cogBHtiUtcnt  tliui  hiuaan  nSIci  i 
would  only  contain  1*351  uitiT}gttn<>uH  nrntter,  1-073  fat,  1-009  kug&t  of  nUk,  it. 
ruHembling  asses*  milk  (Tublo  IL,  Fttyeu's),  except  in  the  amotrat  of  migftr  of  wA. 
:o£  which  it  contains  a  inuch  Btnallcr  pouportioti ;  ic,  ooiy  one-iixth  aa  nwtk ;  ^ 
•  ii«£oieiicy,  however,  is  made  up  by  th&  addition  of  white  sugar. 

Tt  would  seem  at  first  sight  that  cow's  milk  thus  prepared  ov^jbt  toaeuver  It* 
pur]>D^  bat  unfortunately  to  actual  practice  it  ia  tou  oHjf.ii  ffuind  oaoMiAobif- 
i^mt'tiiQus  the  child  can  digest  it,  and  all  goes  well ;  fitKjuontiy.  bowoviir, iho dBsl^ 
eow's  milk  scU  up  colic,  vomiting,  diatrbfiB.  The  raaaoo  that  ociVs  milk  it  f 
«»fly  to  di(!4>st  tlmn  human  milk  doee  not  lio  in  the  fact  that  tJto  {anaWMBf 
>morc  soIiiU — esjMxially  curd — but  in  tlio  peculiarly  solid  clukratcUir  of  ibeoBlrf  ii>A 
T^e  uero  uddition  of  water  does  not  alter  tlu& 

Tlus  distinctive  diaracter  of  tliv  cui-d  vi  cow's  milk,  and  of  goai'a  aad  akvf 
milk  likcwifib— as  compared  with  tliAtof  buuuiii  or  aiwttB'auik— iaAoyiilyliiiii*^ 
digestive  iluid  ujion  it.  Tlie  mutj  of  liunmn  milk  is  thrown  doini  is  ■* 
floccalcnt  masses,  I'cadily  disKolvod  by  iidiJitiunal  fluid;  while  the  cufd  of  W^ 
milk  kctisb  down  in  graa*  masMs,  and  is  not  ditaxilvnd  nn  tba  iMKHfT  of  *^ 
fluid. 

Furtlter,  if  human  mttk  and  oow's  milk  be  placed  in  two  glassas,  wfe  t^  "^ 
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viih  a  small  quantity  of  gmttric  Juinp,  and  k«pt  at  a  teuipemtum  of  100° — «.&*  arti- 
ficially digested — the  solid  curd  u£  cow's  milk  lakes  a  very  miicli  longer  time  to 
disMlve  thim  the  light  Hocculi  of  huuum  utilk.  Any  one  who  is  curious  to  do  so 
may  satisfy  himself  as  to  Uic  difference  iti  coagulation  liy  a  more  simple  experiment 
RtUI.  Add  a  littlp  rennet  or  vinegar  to  cow'h  itiiik,  and  alito  to  a  sample  of  human 
milk.  In  tho  latter  the-  acid  prodocea  little  appreciable  change,  it  remains  almost 
aniformly  liquid.  In  the  former  it  leads  to  the  iimiiudiatu  formation  of  largo  mBBses 
of  coagulated  curd.  Gout's  milk  and  owo's  milk  behAvc  in  the  same  way  as  cow's 
milk,  while  marc's  re&embles  assce*  milk  and  lininan  miiU  in  this  re-Hpect  The 
chief  fiocret  of  tlio  ditlioulty  wiUi  which  oqw'r  nilLk  is  digested  by  infanta,  tlien,  is  in 
this  massiveneigs  and  insolubility  of  the  cui^. 

The  fault  may,  however,  he  largely  modilied  and  tlic  curd  rendered  more  flocculcnt 
by  certain  exp<:dionia  The  fact  that  boiled  milk  tigrees  Wtter  with  children  liable 
to  diarrUva  has  long  tioen  known  ;  but  the  explanation  has  not,  1  think,  lieen  given. 
It  is  this :  the  process  of  boiling  has  the  efiecrt  of  making  tlie  curd  coagulate  in  much 
smaller  miisstai.  A  repetition  of  the  previous  expurimeul  will  show  titis  change. 
Rennet  or  vinegar  addtxi  to  cow'b  miik  which  has  been  boiled  produces  no  longer 
the  uutssire  curd  characteristic  of  fresh  con-'s  milk,  but  miith  smaller  and  lighter 
coognia — an  approach  to  tJie  flucculi  of  human  milk,  although  somewhat  larger  and 
coarvcr  than  these.  <"   it    '^ 

Coodcnsed  miik,  again,  if  sufficiently  dilnt.id,  is  far  more  easily  digested  by 
ia&nts  tiuun  fresh  oow'k  milk.  The  explanation  of  this  lies  in  the  fact  that  the 
prooen  ahars  Uio  coof^labiKty  of  the  caitpin,  and  it  forms  light  flocculent  nmsees. 
l^eae  are  coarser  tlian  tbosifl  of  human  or  asses'  milk,  ttner  a  little  than  those 
of  boiled  milk,  and  far  more  so  than  unboil«<l  milk ;  so  that  in  degree  of 
digestibility  the  three  varieties  would  be — 1,  condensed  milk ;  3,  boiled  milk  ; 
3,  fresh  milk. 

RuiMjOT  giwng  Cmtf*  Milk. — ^lf,then,  it  idwuld  be  decided  to  use  cow's  milk,  it 
should  be  tried  caotioufJy  at  tind,,  and  it  ninst  he  given  up  at  once  if  it  dof>s  not  fully 
agroc.  It  is  best  always  to  give  it  boiled.  There  is  another  advantage  in  using 
boiled  milk  in  addition  to  its  greater  digestibility — viz.,  the  protection  afforded 
therel^  against  infection.  It  has  l.i«en  proveil  in  a  Tcry  striking  and  unquestion- 
able manner  during  the  last  ten  years  that  tlie  8|iecial  poisons  of  typhoid  fever, 
scarlet  fever,  and  diphtheria,  iiic  wmetimea  conveyed  into  the  bodies  of  the 
safleren  with  tlie  milk  they  drink.  Now,  contagions  matter  appears  to  b'j 
decovyed  by  heat  at  the  boiling  point,*  and  there  is  eTideneo  that  in  the  case  of 
the  lifaiyU'bone  epi'lemic  (jf  typhoid  of  some  years  a^o,  which  was  traced  to  milk 
inlertion,  tliose  huuseliolds  escaped  in  whiuh  the  milk  was  boil<id.  All  nursery 
milk  should,  for  tliis  reason  tlien,  bo  boikxl  the  moment  it  is  received  at  Ute  house, 
and  also  in  order  to  stop  at  once  any  process  of  fermentation  set  up,  and  consequent 
•tmring.  The  objection  to  borleil  milk,  that  it  causes  constipation,  is  of  doubtful 
valitUty.  It  is,  no  doubt,  less  laxative,  because  more  perfectly  digested;  but  in 
any  caae  this  tendency  can  be  relieved  by  the  addition  for  a  time  of  carbonate  of 
piAgDoai&  iu  any  quantity  which  may  \»  found  necessary. 

*  See  Dr.  J.  A.  RiimU,  Qusin't  "Diet  oT  U«didne."  ?■  3Mt 
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The  mitk  sliould.  if  pos^ble.  be  obtainiMd  from  one  covr,  so  that  ita  qoftUc}'  mtj  he 
lUiiiform  ;  and  It  slioulil  Iju  uscci-taiucd  that  Uie  Bnimnl  is  fed  upon  dry  putun  giu. 
rhaj,  and  cuke  or  corn  ;  not  on  turnip»,  rank  grass,  or  clover,  which  appesr  to  render 
the  Diilk  acid  and  liable  to  di»agreie. 

To  the  boiled  milk  water  should  be  added  in  the  proportion  of  3  porta  to  1— 
muking  the  mixture,  Uiereforc,  one  t|iuirter  of  the  strength  of  pure  niilk.  TIip'wIt 
rrshouid  also  be  Vioiled,  thus  reducing  it*  hurflnesR,  and  destroying  the  activi^  fli 
.any  contagion  or  impurities  whicli  it  may  contain — a  very  essential  aafegnui 
cfl^>M^ially  in  towns,  and  in  country  places  also,  unless  the  water  supply  be  abM)titt4f 
aho\'e  suspicion.  A  tablespiwufid  of  liiuo-wat«r,  or  n.  pinch  of  carbonate  of  vM 
may  be  atlded  to  render  the  oiisein  more  digestiblo,  and  neutralise  any  poesilikeDn- 
nienoliig  eourness. 

Tlie  diUiteil  crtw's  milk  will  be  weaker  tliaii  mother's  milk  in  every  ia^rnlieiil ; 
Oie  exact  proportion  of  eacli  has  been  given  above  lu  speaking  of  feeding  as  a  ■P' 
plement  to  the  breast,     llie  deficiency,  it  will  Ije  seen,  is  greatest  in  loctine,  anil  to 
remedy  this  sugar  must  be  added  in  the  proportion  in  which  it  is  wanting— nt, 
3-355  per  cent,  or  -671  oz.,  to  20  oz.— or  roughly,  a  little  niore  tlion  lialf  an  oaaBV 
or  one  amall  tablespoonful,  to  the  pint,  or  a  large  tcospoonful  to  tlte  bottla  of  bi 
ounoea.     Lactine  or  sugar  of  milk  would  naturally  seen)  the  proper  kind  to  iw^u 
being   the   identical   form  found  in   milk.      Tlipre  ore,  however,  objections  to  it 
practically  ;  first,  \l  is  expmisive  ;  secondly,  it  does  nut  dissoh'e  so  easily  and  is  iwl 
so  sweot  to  the  taste  as  ordinary  cane  sugar  ;  and,  lastly,  it  fenueuta  and  forms  kctir 
.acid  more  reoiUly.     8o  that,  on  tlie  wbulv,  tine  white  sugar  is  to  be  preferred.    H 
the  niUk  agrees,  the  strength  may  Ite  gi^diially  increased,  so  titat  at  two  xadtA* 
old  it  is  I  part  to  3,  at  tltree  months  1  in  2,  until  at  six  months  the  child  is  aU> 
to  take  undilut^nl  milk. 

Tlie  ({uantily  uf  cow's  milk  required  varies  according  to  the  sixe  and 

fthe  child  ;   but  ati  infant  of  average  development  should  take  for  the  first 

ntJiout  1  pint,  in  the  second  month  1^  pints,  the  third  mouth  \\  piuta,  the  foaitli 

|iuonth  iind  after  1 1  pints  to  2  pints.     In  place  of  fmth  cow's  milk  condensed  ailk 

may  be  used ;  for  delicati*  cliildren,  with  feeble  digestive  powers,  it  is  to  be  preCienid. 

The  advantages  of   condensed    milk   are   that   it   keeps    perfectly — that  it  k 

convenient — always  at  liand — and  that  tlie  curd  la  more  digestible  (as  prvri 

explained)  thau  chat  of  fresh  cow's  milk. 

Tlie  objeetions  to  it  are  that  it  contains  a  lai^  excess  of  cane  sugar,*  added  for 

I  the  purj>oseof  preser^'ingit;  niut  then,  if  the  milk  should  commence  to  fermeutt  Isctic 

.acid  is  formed  in  greater  ijuontlty,  and  otuses  irritation  of  the  stomach.    Tho  «niB 

■  of  sugar  in  condensed  milk  also  tends  to  make  infanta  fed  upon  it  wmx  &t  out  of  all 

proportiou. 

The  mistake  constantly  nuulo  in  feeding  young  infimts  on  condensed  milk  ii 
to  make  it  too  strong.     TIio  directious  on  Uio  label  state  that  for  in&nts  7  to  H 

*  CoatUfiMil  milk  contoin*  {Ronmlintf  to  the  analjw  of  Werner  fta«l  KoAer)  39  to  48  per  Mat  ti  a^*^ 
Wlwn  diluteil  with  5  i»ru  w«t«r  to  bring  it  to  the  strcn^h  of  oow**  milk.  It  will  ooataia  ahnt  Sft> 
pWMaL,  or  twimumuDk  ma  ordinvr  cow's  milk.  With  rogwd  toother  cotutituenta,  it  wgoM  tuitm 
latlivrlaMiiitKiBmoiunuttBr  than  cow'a  milk— rli.,  4  tolilu  ootnpuvd  will)  fi-40<  :  of  Cat,  how*. 
dKfdMl^  Uaa— 2  to  S-S  u  compMvd  with  440\ 


puis  of  water  «re  to  be  added.  Bttt  Uiis  is  for  too  strong  for  a  baby  at  biitli,  or 
areu  of  a  uinuth  or  two  old,  at  first.  For  tho  first  fpv  weoks  ono  tcaspoonfiit  to 
forty  tetupOQufuIs  of  vaUir  is  eiuragh  to  begin  with,  bat  the  iitrength  muKt  be 
ixumaaed  u  the  child  is  found  to  bear  It  With  older  children,  up  to  three  or  four 
moBtlu  e\*en,  it  ia  vi^  not  tn  (>fif/in  with  it  more  than  1  in  30,  inm-UKin;^  the  |iro- 
partioa  gradually  and  carefully  until  Uie  full  stn^ngth  of  1  in  10  to  1  in  7  is  reached 
■t  aboDt  six  montlut  old. 

Artijieial  I-'ootia. — Some  children  appear  to  be  nnabln  to  dige»i  dilutefl  cow'n  milk 
of  &  strength  BofBotent  Ut  aiTord  enough  tiourishtuent  to  support  life.  Th^y  are  sick, 
bringing  up  large  clots  of  curd — pass  undigested  rani  from  the  bowels — become 
Qatulent,  and  are  constantly  crying,  with  legs  drawn  np  from  the  griping  potiiH  of 
colic  and  diarrhcea.  If  nothing  be  done  to  arrest  it^  tlie  vomiting  and  put^^'ing 
iDOTQUe,  and  this  may  soon  have  a  serious  and  oven  fatal  issue  ;  the  child  becomes 
paUid,  flabby,  wriukltxl,  wastea  away  to  a  more  akelctou,  and  if  no  change  be  nmdc 
diaa  rapidly  of  inanition. 

The  only  safe  phin  with  children  who  exhibit  intoleranoe  of  diluted  cow's  milk — 
either  boiled  or  condensed — is  to  use  some  other  food  as  a  basis,  to  which  the  milk  may 
be  added  in  mucli  laoro  minute  quantity  at  first  tlian  is  usually  employed — gi-a<lually 
inoraaaed  as  the  pQWt.>T  of  digesting  it  improves.  Ferhapo  the  best  material  for  this 
pnrpose  ia  the  bread  jelly,  prepared  according  to  Dr.  Churohill's  formula.  A  tliick 
slice  of  br^arl  made  of  seconds  flour,  as  rontaining  mom  of  the  nitrogenous  element 
than  the  beat  white  flour,  and  tliree  days  old,  so  as  to  l*e  well  dned  and  sweet,  is 
placed  in  a  basin  of  cold  water,  and  allowed  to  soak  for  eight  hours.  All  lite  water 
is  then  thoroughly  squeezed  out  of  it.  Tlie  object  of  the  first  soaking  and  remo^-al 
of  tlie  original  water  is  to  clear  away  the  lactic  acid  formed  in  fermf^ntAtion,  and  all 
other  irritant  matters.  The  pulp  is  then  placed  in  fresh  water  and  gently  boiled  for 
half  an  hour.  The  object  of  the  boiling  is  to  thoroughly  soften  aii<l  break  up  the 
ataxeh  corpuscles,  which  are  insoluble  in  the  digestive  tluiils  of  young  children.  This 
wmt^T  is  atnined  awray,  and  the  remaining  pulp  rubbed  through  a  tine  hair  sieve. 
It  is  then  allowed  to  grow  cold,  when  it  should  form  a  fine,  smooth,  jelly-like  mass. 
EiKWgh  of  this  is  then  inixc<l  wiUi  warm  water  to  make  food  of  the  conaistenoo  of 
thin  crearo.  so  as  to  pass  readily  through  Uie  bottle. 

Boiled  milk  is  jidded — at  first  only  one  to  two  toaspoonfnls  to  the  half  bottle — 
and  a  little  wliita  sugar.  The  milk  is  slightly  increased  every  few  days,  as  tlio  child 
ia  found  able  to  digest  it,  and  thon  it  is  gradually  advanced  at  six  or  eight 
months  old  to  pure  milk,  thickoned  with  Uie  jelly. 

l^e  bread  pulp  should  Iw  freshly  prepared  night  and  mommg,  for  it  will  not 
keep  long.  Nurses  and  mothctrs  nose  objection  lo  it  now  lunl  again,  on  tiie  ground 
of  the  trouble  involved  in  making  it.  But  this  is  well  spent,  for  when  properly  made 
it  forms  the  blandest  of  all  foods  for  inlants  on  first  weamng.  Another  excellent 
sobatitute  for  milk  for  a  young  infunt  is  whey,  with  three  teaspoonfuls  of  iMilod 
milk  and  one  small  t'^aKpoonful  of  cream  addod  to  each  half  bottle.  The  smount  of 
is  gradoally  increased.  Similarly,  Itarley-water  may  be  used,  with  the  atldition 
to  tide  over  a  fliJficuUy,  and  milk  may  be  gradually  ailded  afterwards, 
Mother  iuhsLitutra  tor  milk  largely  used  arc  Utc  larinacoous  foods  pn^jMred  on 
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Licbi^'s  principle  o£  partial  malting,  and  thus  converting  the  stink  o(  floRr, 
vrbiuli  uii  iuruiit  bus  fituuU  power  of  ciigeAtini;,  into  dextrine,  lui  inoipient  m^, 
wliicli  tho  citild'R  stomach  iR  bettor  able  to  deal  vith.  AlonA,  Jtotoever,  mA 
/ood  is  inMU^Unt/or  i)6r/ect  mttrUitm,  partly  from  the  da/lcieney  m  ^ft^  and  wtr*- 
genoits  matter,  and  jMtrlly  from  i'jck  o/vom^  animai  ttvmeiU.  U  milk  ho  addc*!,  tiie 
casein  iu  this,  logctliur  with  the  glutcu  of  the  fionr,  supply  the  Msentiol  nJtni^HMi 
clonicnt  in  Kiiflicieiii  quaiitit}-.  Fat,  the  important  element,  however,  in  stiU defkiat 
^the  only  aourcc  being  the  cream  ooutained  in  the  milk.  Thiti  is,  of  amt\ 
remodiad  in  proportion  an  a  larger  amoant  of  milk  ift  given,  or  by  adding  enus. 

This  maltMl  food  agrees  ])«rf«H;tly  iii  luosi  cusv^twith  children  over  three  montlB,inil 
those  fed  upon  it,  xoiiU  luiUi  in  addUUm,  iii-e  usually  lirra-flcahed,  liviHy,  and  vigonn. 
It  is,  however,  often  Iiucative  in  eSect,  and  does  not  alwayn  agree  witb  3roang  in&rit 

Otlier  foodK  in  mminon  use  arc  prpparcd  from  wheaton  meal,  the  starch  of  lAfcfc, 
as  in  Liebig's  food,  has  been  purtially  convocted    into  dextrine  and  sugar,  vilk 
the  udditiou  of  duviccutud  milk.     Tlie  fault  of  such  preparations  is  that,  like  tb 
precodiit<j,  they   contain   a    large   excess    of    the   carbohydrate   elements— atudi, 
dextrine,  and  sugar,  ami  *  deGcieucy  of  the  uitrogenotis  element  or  albomiiaMif 
and  of  fat     From  the  analyses  given  below*  it  will  be  aeen  that,  as  preparod  hr 
umv,  this  millc  food  coiittins  little  more  than  onc-Cliird  as  much  aitrogenaus  teaUa, 
and  only  one-tiftli  as  muuh  fat,  us  human  milk.     The  result  of  feeding  chiMrco  «■ 
Mich  footi  alone  is,  aucording  to  my  experience,  in  exact  accordance  with  wbit 
might  bo  inferred  from  it«  rompositiau.     It  usually  a^^rees  with  them,  and  thif 
are  free  fi-om  sicknt'ss,  flatulem'«,  or  food  diarrhopB ;    but  they  nro  flablty,  soft- 
fleshed,  pallid ;  tialile  to  bronchial  and  intestinal    cataiThs ;  have    feeble    resiittaK 
power  agaiiuit  acute  diaouHi;  are   deficient   in   vitality  and  vigour,  for  lack  of 
nitrogen.     Moreover,  from  deficiency  of  (&i,  and  salts  for  boDe<nifiking,  oud  aUmiiMn 
for  mnscloR,  they  uro  coiwtAuUy   rickety,  develop  imperfect  teeth,  and  get  thm 
1>adiy;  and  in  one  instance  within  my  knowledge  a  child  fed  on  this  food  alotf 
developed  actual  scurvy  of  severe  degree. 

'Iheso  ao-coUed  milk  foods,  in  a  word,  althoui^  of  good  digestible  materiids,  are, 
in  spite  of  Uic  milk  they  are  rt.'pt]ted  to  contain,  too  fwor  in  animal  matier,  «•■ 
pecially  albuminates  and  fat,  to  supply  fully  the  ingredients  mspntinl  to  rital 
energy  and  a  perfect  development  of  the  liodily  struotore. 

*  Jooabacn  ■  onnlyKlB  of  NustKlV.  fond  (Kc-brM-,  op.  ciL)  g^vc 
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defect^  thfln,  of  all  ttiesn  &rti(ioia]  fooils  is  that  thoy  tun  vegctalile, 

oonsiBt  mainly  of  itUroh.  As  a  rule  nu  tiirinAcfotts  fooil  of  uny  bind  «lioiiM 
'  givsB  to  a  child  miilcr  mix  nionthfl  old,  t'xoept  lu  a  temporal^  «xpcdiont,  or  lut 
a  baaia  to  which  to  add  utilk  or  crt^am.  Natuni  ^vas  cooeliisire  evidence  ngaiiut^ 
it.  The  ntUurai/ooti  of  (/m  infaM-  -%t%Uk — w  cknuna/,  and  conUiim  no  Kiarrh  ,■  nrfrf 
*fft  tJui  eommoti  gub$tituta /or  U  it  a/ooH  almoH  tntirelj/  eomj^oscd  of  gtnrc/t.  More- 
over, it  aeenu  to  be  a  phyniolo^ieal  fisct  that  for  the  (irat  few  nronlhs  of  I'fc,  youiiK 
animalHf  aud  human  bubnw  umoti;^  them,  1uivl<  Ultle  or  no  power  of  digMtin^  ittaivh. 
It  ia  not  an  ingredient  of  their  pro{wr  food,  und  they  are  not  endoed  with  the  meann 
of  flaaling  with  iU  It  iii  tnie  tliat  in  tho  hvai  uf  tho  artilicini  foods  the  starch  tji 
portly  oonTflrted  into  dt>xtriu(*  and  faugnr,  which  they  can  mako  use  uf.  yet  the 
gtmv«  fault  of  inadequate  supply  of  the  vital  alhumtnat«  and  fat  remauis. 

In  line,  no  artificial  fariniicr».:»afi  food  dhnuld  !«*  trusted,  unlctts  it  has  anitnaT 
altntniiaate  and  fat  addc^  to  it  in  the  form  of  milk  or  cream,  or  oth^r  animal  food, 
such  ai  meat  or  tienf-tea,  bn  given  In  addition. 

Worse  i!Vt9U  than  the  patent  foodi  ore  tlie  hbnaehold  forinaceoua  prcpamtaoni' 
often  made  use  ot 

Arrowroot  in  alinoet  pure  i»t«rch,  and  the  prepared  com-flotir  is  little  more — ' 
maize  robbfid  of  ittt  modt  nutntioun  ingredientit.  These  Rubstanccs  are  largely  given,' 
e^weially  by  the  poor,  because  they  roakt*  a  smooth  gelatinous  fluid,  which  looka  the 
very  ideal  of  a  li^ht  dtj^fcslible  nourishment  But  cliililren  fed  un  this  alone  grow 
thin  and  feeble;  their  apiwli^-s  are  vcrraoiouB;  they  are  always  hunjjry,  alwayv 
crying  for  foofi;  in  Bpit«  of  the  large  quantity  they  take,  they  waste  more  antl  Tnor(\| 
and  unless  some  addition  be  made  they  die  of  atrophy.  They  am  star\'ed  to  death, 
fed  on  starch,  which  they  cannot  digest  These  wretched  chUdrcn  were  known  at 
one  hospital  aa  '"corn-flour  children."  For  all  children  undi-r  two  or  three  yearti 
old,  arrowroot  and  corn-flour  are  the  poorest  and  ledut  iiseflil  of  foods. 

Prepareil  barley,  aago,  tapiooa,  or  rioe^  are  f»pen  to  the  same  objection,  in  varying 
ih^reea.  Oatmeal  ix  more  nutritious,  as  containing  more  albuminati^  fat,  and  salts, 
but  b  nnsnitable  for  youn;^  infanta,  since  it  contuns  a  lar^e  amount  of  indigostible 
matf«r.  The  best  of  all  thr  farinaceous  subatancea  ia  the  entire  wheat-flour,  not  the 
cottne  kind,  but  that  specially  prepared  for  children  ami  invalids,  of  extreme 
Ikienet  In  thtu  the  inner  portion  of  the  husk  of  the  wheat  is  separately  ground 
down  to  finest  powder  and  added  to  the  flour,  which  thus  contains  tho  whole  of  the 
mineral  matter  and  all  the  albuniiriati^H.  But  even  this  is  not  fitt4-d  for  young 
infants. 
^H  RttUafor  Hritvjinrf  up  a  ChiUl  h/  Hand. — ^Tlie  quiintity  of  food  to  Iw  given  at  & 
^PU^  varies  a  little  with  different  children.  For  the  first  month,  3  to  4  ounces — that 
u,  6  to  S  tablespo<mfulB— is  usually  suflicient ;  but  an  exceptionally  robuut  child  will 
wnnetimeit  take  fl  ounces,  or  even  more,  before  it  roaches  the  ago  of  tliroo  months. 
The  quantity  must  Ijo  increased,  but  tliia  must  be  done  cautiously  and  gradually  as 
time  !5oea  on.  Natui-e  indeed  provides  n  remedy  for  over  feeding.  An  infant's  stoinscli 
nailily  rejects  any  exoesa  of  quantity ;  but,  bUU,  habitual  over-distension  is  apt  Ui 
came  flatulence  and  discomfort,  perhaps  diarrhaa,  and  induce  a  habit  of  Tomitlng, 
whidi  may  wrtotuly  interfere  with  health. 
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With  regard  to  the  times  of  feeding  children  broufjht  np  by  haml,  cho  E»nc  nits 
must  \ie  rullowf-d  as  tliose  previously  laid  down  for  feeding  iitfants  nt  the  hrMiit 

The  best  kind  of  bottle  is  the  old-fftsliionpd,  long,  straight  one,  iiB»?d  in  fonnBt  liiji 
witi)  a  calve 's  t^'At  on  the  nozzle ;  hut  an  Indian-rubber  teat  uiy  Iw  osod  vaMaA. 
Tlio  feeding  bottles  with  long  flexible  tubes  ore  moat  popular  with  nurses  temw 
they  onj  fur  tlic  most  convenient^  They  can  U^  placed  in  aluiobt  any  pcMtim, 
and  the  nurse  can  leave  the  child  to  take  the  Ixittle  lying  dovn  in  bed  withHl 
assistance.  This  i.s  in  itudf  a  gmve  objection  to  their  use,  and  another  nquiflj 
great  is  the  exti-eme  difficulty — alraost  the  imposKibility^-of  keeping  enrks  tud 
tubes  absolutely  chian.  Tlic  minutest  particle  of  sour  ntatc-rial  in  these  appliuces 
i^  liufllcicnt  to  taint  the  whole  milk,  and  become  a  Bource  of  sickness  and  diarrtMa 

Tlie  imjiortance  of  sficuring  the  perfect  purity  and  fre&linesa  of  the  food  cm 
hardly  be  exaggerated.  Milk  is  most  treacherous  in  this  respect;  as  BO0Q«siii» 
drawn  it  begitut  to  decuuipusu  under  ordinary  conditions.  Proftssor  lister  hu 
shown  that  this  is  due  to  a  minute  germ — the  bactaium  /i(c(M^which  set*  up  !•■ 
mentation,  and  Imrries  on  decompOAition  by  it^i  mpi<l  multiplication,  just  at  the 
yeast  plant  governs  the  fermentation  of  beer.  The  smallest  appreciable  atom  of  uor 
milk  probably  contaiuH  n  swarui  of  such  germs,  and  is  sufiicieut  to  set  a  whAt 
bottleful  in  rapid  decomposition. 

Aft«ir  each  time  of  using  tlic  little  r^houKl  be  at  onoe  emptied  of  mj 
residue,  and  rinsed  out  with  wann  water;  then  place<l  in  fresh  hot  watortoaosk 
for  some  time ;  after  that  riiuicd  oat  again  in  fresh  water,  and  pUced  in  an  tsrj 
place  to  drain  and  dry.  If  a  liottlc  with  tubt«  and  cork  be  used,  these  parts  msit 
be  cleansed  in  a  similar  way  with  even  greater  care.  E\*ery  morning  tlie  wbols 
apjiojattus  tihould  be  cleaned  with  warm  water,  in  whicli  a  little  aoda  IflS 
been  dissolved,  and  this  carefully  rinned  away  afterwardA.  Tlio  child's  mouth  woA 
be  regularly  s^Kinged  afU^r  each  nteal  to  remove  all  adhci-ent  particles,  and  ths 
food-soiled  bib  changed  for  a  clean  one.  The  closest  watch  must  bo  kept  ot« 
the  cans  in  which  the  milk  is  brought.  They  ore  coiistaritly  slightly  sour.  Milk 
is  often  spoilt  by  the  introduction  of  the  agent  of  deoorapositioo  from  the  sup|4y  cuti. 

All  vessels  in  which  milk  is  received  should  be  scrupulously  clean  ;  and  the 
should  be  kept  in  a  fre!>h  airy  room.  Milk  is  oji  exceedingly  delicate  and  n 
fluid,  aSected  \'ery  readily  by  a  foul  or  unwholesome  almosphora  It  ought  ncttr* 
therefore,  to  tie  kept  in  either  the  day  or  night  nursery,  in  a  oloeo  room,  or  indeai 
in  any  room  which  is  inhabited^  where  the  air  must  necessarily  be  in  some  dcyns 
tainted  with  organic  effluvia,  no  matter  how  wcll-aircd  and  clean  it  may  be.  To 
sum  up-^milk  mu^t  always  bo  kept  in  a  clean  earthenware  tovl  or  juj;,  is  a 
cool  air}-  patitr}' ;  and  that  which  is  for  nursery  use,  at  any  rate,  should  be  bcuM 
the  moment  it  comes  in. 

Another  sourc(>  of  danger  lurks  in  the  food  warmens.  The  oommoo  eastern  </ 
leaving  the  food  in  the  pan  and  keeping  it  warm  during  the  night  by  means  of  » 
light  beneath  it  is  most  objectionable.  The  heat  is  insufficient  to  keep  the  liijaiil 
atmmering,  the  gentle  wonntli  favours  fermentation,  and  the  food  turns  soar. 

TIic  right  plan  is  to  keep  tlie  food  cold  in  a  small  jug  or  basin,  and 
to  the  warmer,  and  light  Uie  lamp  only  when  it  is  to  he  used  j  or  tJte  lamp 
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lighted,  uid  tlie  wttter  bi  the  receiver  thiu  heated  reuily,  the  food  l<eit)g  kept 
A  in  a  bum  apftit,  and  placed  in  tlia  waiiuer  at  the  time  of  using. 

J*rogrea»im  Change*  in  Diet — If  the  child  be  suckled  and  thu  supply  of  broaat 
Ik  is  ample,  it  ihooid  hav«  no  other  food  of  any  kind  fur  the  first  six  months. 
ilio  mother  or  wet-atimc  tinft  not  suilicJcnt  milk,  this  should  bo  ekw)  otit  with 
Ik-and-water  or  oonJeiis<?tl  iitilk  ur  lir»-aj|  food,  given  at  regular  intervals,  in 
lition  to  the  brea«t,  as  prcvioUKly  toid  down.  And,  nmilarly,  if  Uie  child  bo 
»aght  np  entirely  by  hand,  it  should  luivn  milk,  or  whatever  suitable  pivparHtioik 
K  be  diOMn  for  the  bottle,  nnd  uothiiift  elecu 

Kt  six  mnntlis  tlio  food  may  bt>  Hli<;htly  thickened  by  a  scalded  ruifk,  or  Robb's 
^Ht,  or,  beit<-*r  still,  Komo  thoroughly  botlnl  fin«  entire  wheituSour,  o)'  malted 
^&  If  the  child  has  been  suckled  entirely  to  this  time;,  food  of  the  kind  may  he 
Bmlly  mtroducixU  U-ginning  vrith  one  moal  s  day  occordinK  to  the  supply  of 
■at  tQtlk.  At  (dght  nionthi  th»  liaby  should  have  a  little  broth  or  lioef  t«a — 
f  a  email  leacup^l  at  first,  ouob  a  day — in  addition  to  its  ataplu  food.  \t 
mU  bo  coioplvti'ily  wciantil  at  from  ten  to  twelve  montha. 

^t  twelve  months  it  may  have  a  lij^hi  milk  or  custonl  pudding,  mado  of  the 
eftt-fioar,  as  well  sa  Ix^f-tea  at  the  midday  ment. 

%Vhcn  the  child  is  tiite«n  montlis  old,  if  it  he  robust  and  of  strong  digoition,  it 
y  have  A  little  boiled  bread-and-milk,  and  onoe  a  day  some  uoder-done  meat, 
if  or  mutton,  carefully  scmpcd  into  the  finnttt  pulp,  and  moistened  by  lieef-t^n  or 
h!^  poured  over  it,  or  a  littlf*  chicken  preparwl  in  the  some  way.  If  the  child  iM 
Bmte  the  change  mu.it  he  introduced  slowly  and  cautiously. 

As  the  child  grows  older  the  meat  may  be  iucreoaed,  and  it  may  havt*  a  sniutl 
lanfcity  of  thonHighly-mashod  ]>ot*to.  At  two  years  it  may  W  advanced  to  four 
galor  meals — a  breakfast  of  brea<l-imd-milk.  or  pnmdge>-and-milk,  or  an  v^s,:  a 
iiuw  of  meat  or  fish  or  chicken,  with  o.  smidl  quantity  of  w<*ll-maAhed  potjito,  and 
hglit  milk  or  egg  puilding  ;  a  tea  of  bread-and-butter  and  milk,  with  a  little  frutt- 
fl^Cr  tRttde;  for  supper  bn>ad-aiid-inilk.  In  some  coses,  when  breakfast  is  very 
|Mfy,  or  the  ^ihl  a  siimll  delicito  eater,  a  fifth  meal  may  be  necessary,  in  the  shapif 
'*  plain  bi&cuit  and  drink  of  milk  at  ele\'en  o'clock,  altliough,  a&  a  rule,  all  int«>rme- 
■te  feedings  are  objectionable,  blunting  lite  appetite  for  n>^uUr  nieala  Milk 
*OQld  be  the  great  staplf!  of  fofNl  for  children  up  to  two  years  old.  They  should  bo 
!>int  and  a  half  lo  two  pints  of  puro  good  milk  up  to  eighteen  months ; 
'  y  do  not  take  moat  wrfl,  even  up  to  two  years.  But  after  the  lirnt  year 
^'WnouQt  of  milk  a  child  con  toke  nod  cUgesi  does  not  always  supply  all  the 
"Btal  matter  rtv^uired  for  the  most  ]>erfoct  nutrition,  and  thus  broths  or  beAf-tea 

^L,  and  litter  vunt^  ore  useful  in  wldition. 

The  addition  of  beef-tua  and  meat  to  tho  infant's  diet  is  here  Het  down  for 
**r  earlier  period  than  ia  ordinarily  oiiopted  or  recommended.  Tliere  is  an 
^  chat  m<>at  Is  not  suited  for  young  children,  and  nursctf  and  parentA,  and 
Wb  doctors  too,  are  eager  to  add  some  farinacoons  food^a  rusk  or  nursery  biscuit — 
'wh  on  in£uit  can  ill  digest,  while  thcr  rcli^ously  avoid  giving  l>eef-tea  and  meat ; 
"'djrec  little  children  digest  broths  and  lieef>tea,  and  even  meat,  extrrmdy  well  if 
''  W  properly  prepared,     "niey  do  nut  grow  rickety  or  ill-nourished  on  meut^iet. 
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If  a  (diild  has  chronic  diarrhflea  and  wasting,  gencraUy  produced  b;  impropv  M, 
it  should  bo  ft-d  entirely  on  raw  muit,  and  it  will  tlirive  on  that  akiD&  Ati 
matter  of  ^ict  uliildreii  do  not  veiy  oftou  suObr  frotu  any  excems  of  amiUftl  IwL 
Occasionally  luoal  givcu  in  exoeas  disoi-ders  the  stomacli,  or  seta  up  gmvd :  W 
this  only  happenK  when  it  ia  taken  too  fi-oely  iu  addition  to  other  animal  food,  ndi 
as  milk,  c^h,  atid  butter. 

In  ti-utU,  far  greater  danger  lies  in  the  other  direction.  After  tJie  first  wtrtfe 
child  begloa  Lo  take  bread-aiid-butlvr  and  biscuits  These  ailiclcs  of  food  uv  MB- 
vonieul  and  handy  ;  the  child  likes  them,  and  before  long,  perhaps,  bread  and  bimnt 
become  the  Btajile  of  its  diet,  to  the  oxchision  of  a  full  proportion  of  animal  CsBi 
It  getfi  brrad-and-lmttftr  and  a  littJo  milk  for  brrakfiist,  and  a  biscuit  ior  Itnuthem. 
dinner  perhaps  comprises  some  meat  or  beef-tea  and  pudding,  while  t«a  and  snpf 
consist  of  bread  with  troaole,  or  jam,  or  butter,  and  a  small  quantity  of  milk  on); 
to  di'ink.  Thu«  tlie  ctiild,  thougli  feeding  woU,  grows  soft  in  muKcle,  soft  inbOMi 
fragile  of  tooth,  and  backward  in  teetJiing,  wbieh  proves  irritating,  slow,  and  paiofiL 

I  would  insist  again  that  chiidi-enaroiiatnrally  animal  feeders  in  early  yMn,tWt 
children  fed  on  animal  food  are  the  most  robust,  and  Uiat  for  them  to  stlub 
perfect  development  they  must  be  supplied  with  a  sufficient  amount  of  it  U  wk 
he  token  freely,  ami  well  digosti^d,  that  is  usually  siiffioient ;  but  if  uot>  its  pUei 
cannot  be  supplied  satisfactoiily  by  any  vegotablo  material  Some  otJier  smml 
food,  such  as  beef-tea,  meat,  or  eg;^.  is  the  essential  substituts. 

Aftor  thu  child  reaches  two  yuan:  thu  diet-table  may  be  somewhat  fnfthiv 
enlarged.  Tho  rL'gulation  breakfast  of  brcad-and-milk  may  bo  varied  by  takmtd 
porridge  with  milk  or  treacle,  or  an  egg  with  thin  cocoa-and-milk,  and  bi 
butter. 

At  dinner  the  meat  may  be  traried  by  fiHh  or  chicken,  and  in  mtdition  to 
well-boilcd  vegftabl»  marrow,  or  cauliflower,  or  soft  yoimg  peas ;  tit^wed  fruit 
batter  or  rice  relieve  the  ordinaiy  fiirinaceoua  pudding  ;  at  tea-tiine,  <XK*oa,  or  Ua- 
flavotirod  milk,  with  bnuid  or  toast ;  a  drink  of  milk  and  a  biscuit  may  form  1^ 
Hnal  meal  at  bed-time. 

Thus  the  child  jjasses  on  to  the  oRUal  diet  of  the  elders,  thf*  fo<»d  l>ring  slvsti 
pl^n,  simple,  and  nutritious.  A  growing  b«y  or  girl  of  six  or  aevei)  in  active  ex«iffa> 
should  have  moat  twico  a  day— vuc.  at  breakfast  and  early  dinner,  union  the  fatUl 
of  oorlior  life,  of  taking  milk  Int^Oy,  be  still  kept  up ;  then  meot  onev  a  <by  <■ 
HulEcieut  Occasionally  one  meets  witli  children  who  sliow  a  curioas  idiusyuBrf 
with  nagard  to  meat.  They  hare  so  strong  a  dislike  to  it  in  any  fonn  as  to  suf:^ 
the  idea  thai  they  had  sprang  from  a  race  of  vogetAbIe-fe<>ding  ancfertors.  It  '* 
Itctter  iu  such  cases  not  to  insist  u[Kin  meat  boing  taken,  bnt  to  supply  the  is  Mill  ill 
.inimul  aliment  in  tlie  form  of  milk  and  eggs. 

OtW;/««/uiy.^Thwe  is  compaiutively  little  danger  of  over-feeding  in  the  saw* 
of  giving  too  great  a  quantity  of  food.  An  inlant'a  stomaoli  usually  rebels  •fM"' 
the  exoow  at  once  and  rejects  it ;  this  faculty  remains  in  some  degree 
ehild-ltfe,  and  acts  as  a  sufHdent  protection  in  most  casHi,  so  that  oT«r«tel 
cured  by  vomiting.  There  is  a  danger  of  over-feeding,  Itowewr,  in  anotber 
&  pmctice  which  is  very  seductive  to  parents— -viz.,  that  of  givu^  a 


iditiooal  food  at  the  family  raeakL  The  ohild  hut  ite  oim  bredcfiut  m  the  nurseiy 
rlia{N^  ami  is  brought  down  to  aee  iU  fnUior  before  be  goM  out  for  tbo  dny,  aita 
i£de  him  or  its  mother,  and  is  icd  wiUi  dtdJcate  morsoU  from  the  parent's  pUto ; 
len  it  gets  a  little  okler  it  ts  bi-ought  in  at  dinner  also,  and  has  a  taato  of  sonp, 
^b,  or  entr^  or  cream.  Pkronto  are  not  the  onlj  ofTnndrrs ;  a  sbnilar  indolgence 
^b  often  practised  at  the  imrse's  meal  iimea.  Thin  extra  food,  otUin  rich  uud 
snitalile,  comes  beiwocn  ordiuary  fcitlinK-tJiiioEi,  so  that  the  chiUla  stouiaoh  is 
uit^  to  fresh  titTnrta  of  dige^ion,  is  drprivod  of  due  roet,  and  the  apfietito 
uated  for  wholesome  nunery  diet.  Uence  arLsea  a  fniitriil  sotiroo  of  evil  The 
Ucl  fotxliiig  more  and  more  upon  uiumitablo  food,  Hudi  as  ita  parents  and  ntino 
,ve,  becoines  bilious,  htut  vomitiuK  or  diarrhfra  from  over-rich  indigestible  diet, 
lis  out  of  health,  or  develops  nckets  from  lack  of  due  proiwrtion  of  Uic  elenwnla 
lentiol  to  jiropcr  growth. 

Ldutly,  tlicrn  ATn  certain  articles  of  food  and  drink  which  should  be  avoided  as 
isuitaiile  for  and  even  injuriouH  to  young  childreiL  Araonjp;at  these  an*  raw  fruits, 
aa  apples,  peara;  uncooked  vt^tablns,  such  na  radishes  and  celery,  which  contain 
fibre  abmlutely  insoluble  in  tlieir  giiHtrio  juioes.  Some  vegetables,  such  as 
stalks  of  canliflowent,  and  Kpiimch,  even  wlu-n  cookcl,  ntill  conUin  inucb 
M>lubIo  matter ;  csrrots,  pobntoeK,  and  \-pgfL-ible-marrnir,  ou  tlie  other  Itand,  if 
orooglily  boiled  and  beaten  up,  are  digcfttihle.  Nuts,  again,  are  ubsolutnly  indigea- 
ile  in  an  infBuit's  stomach ;  pastry  is  anotlier  most  indigestible  form  of  food.  The 
Mev  iutimati^ly  mixed  with  Hour  intcrfon.-s  with  the  action  of  tbo  gastric  juion 
ion  it ;  and  the  fat  retained  in  Uie  stomaoh,  inittaad  of  being  pasKed  on  to  the  first 
rt  of  the  bowel,  whert^  ita  digastion  pra]>erly  commeaoeSf  b^ius  to  decompooe  luid 
nn  an  irritant  acid.      Buttered  toast  and  tea-cnkcs  are,  in  leas  degree,  open  to  the 

^^i  ^1  ij;&iu,  is  a  nutritious  food  in  itself,  but  given  in  the  form  of  swer^tineat 
^^^BtruJiscriminatoly,  at  odd  times,  naiuwates,  spoils  the  appetite,  and  diwirders 
^SHrack.  Sweets  whicdi  contain  indigestible  maleriaU,  nudi  as  almonds,  carmwuy 
eda,  or  cocoa-nut.  are  ulwa\'8  objectioruiblu     A  simple  sweet,  suoh  aa  barley-sngnr 

acid'Hrops,  coiisLntlui!  of  almost  puro  sugar,  is  harmless  in  itself,  and  an  occasional 
w  luay  be  allowed,  Imt  given  (oo  largely  Uu-y  |iall  appetite  and  tltAordor  digestion. 
I  the  same  way  cake^  which  couloin  rtusins,  unrranta,  carrawaj  seeds,  all  of  which 
e  indigestible  hy  young  olilldren,  rany  give  rise  to  severe  stomach-ache,  or  vomiting 
td  diarriiaiL  The  only  cake  admissibl-*  in  the  uuu  of  young  children  Is  u  Ught 
pin  qwngc  coke.  Plain  buwuita,  such  aa  O&l)omo  or  Uswi^  biscuits,  may  also  bo 
ven  at  pm]x-r  times  as  an  adjunct  to  mealiv 

Alciiholic  sttmuluiitA  sliould  never  be  given  lo  cltildrtoi,  except  as  a  medicine  by 
A  doctor's  order.  Tharv  is  a  popular  belief — now  liappily  dying  out  to  a  gn^t  ex- 
at — that  wine,  and  berr,  and  bnuuly,  represent  a  sort  of  lit^uid  strcngtii,  which  can 
}  poured  into  llie  body  Co  give  life  and  vigour  lo  it  at  will;  yet  in  truth,  altltough 
cobolic  drinks  do  in  some  degree  famiali  iiutrimoni  to  Uio  tiody,  their  chief  cllbct 

SIS  stimnlAnts — ■,£.,  to  iuorcase  the   force  and  frequency  of  the  hearts  action, 
hey  appear  to  havu  the  fartlier  MfTect  of  relarding  cheoiioal  changes  in  tJio  living 
just  as  we  know  they  stop  aunh  ohaugos  out  of  the  body.    If  we  wish  to  presorve 
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any  animal  niibittancM  we  place  it  iu  Bpu-it>  and  tfae  changes  of  decay  cbam  ;  R  it 
pnservetl  exactly  as  it  was.  Such  inlliifiicvs  iimy  \je  useful  ia  oeitaia  exorptioail 
ooaditions,  but  not  in  the  state  of  ordinary  health. 

In  thccasoof  children,  indeed,  thiK  power  of  nn'esting  chemical  action  is  A^niSt 
injurious.  Rapid  cliangra  are  esseatiiU  to  the  procenes  of  Yigorous  developuBl 
and  Impair.  We  do  uot  want  to  maintahi  tlio  «UUv9  quo  in  growing  orgpuusnt,  laJ 
tJiuKto  dwarf  and  stunt  and  dwindle  them,  hnt  to  give  constmctivo  force  frwj4ii 
lit  so  far  OS  alcohol  checks  thi^,  its  influe.nce  is  evil.  Further,  it  is  doeimhle  tlul  n 
lifaltli  the  child's  heart  should  beat,  tha  blood  flow,  and  the  circulation  gooubjitf 
own  nutuml  priwer  unftidf>d  by  artilicial  means;  and  thns  aloolioUc  atnuulioo,  W 
driving  this  pait  of  the  macliinery  at  au  increased  anil  unnectwtiary  rate,  do  liun 
aguL 

Stimulants  are  amongst  the  most  potent  and  vnluable  agents  as  modicinvs  in  tk 
bands  of  the  physician.  Ar  articLes  in  the  daily  diet  of  a  healthy  child  they  tn 
injurious  to  the  free  growth  and  imtural  vigour  of  youth. 

Air  AMD  Lioirr. 

Air  and  light  are  essential  to  the  development  of  the  higher  forms  of  aaiaftl  ami 
vegetable  life  in  Ibll  \'igour  and  perfection. 

The  lowest  organisms — fungi,  and  bacilli,  and  bacteria,  whose  office  in  mtutr 
appears  to  be  to  prey  u|ion  and  hast^'U  the  doconijtoaition  of  their  saperiora  ia  tfcf 
Acale  of  life— toTc,  like  other  e\'il  things,  darkness  and  close  dwellings.  Urigbt  sanli^ 
and  &esh  air  are  as  inimic^  to  them  as  they  arc  beneficial  to  the  more  perfect  fann^ 
above  them. 

In  giving  light  and  air  to  our  children,  then^  we  favour  their  ln-althy  growthunl 
repress  the  growth  of  noxious  germs,  destroying  alw  decaying  atoms  and  foul  gutt. 
which  are  fruitful  paretitH  of  degeneration  and  disease. 

Air  ia  the  source  whence  oxygen  is  obtained  by  tlie  body,  and  oxygen  is  tlie  ^ai 
agent  in  efiecting  chemical  changes  in  it^  By  oxygen  tlw  portion  of  food  twed  u 
fuel  is  burnt,  and  heat  and  all  forms  of  energj'  evolved.  Oxygen  is  required  for  ihff 
changing  and  i-v^iiioval  of  waste,  and  unliwft  the  used-up  matter  be  displaced,  lui 
carried  out  of  the  body  easily,  quickly,  and  unceasingly,  the  new  materials  cmsoi 
be  put  in  its  place  in  the  work  of  rt-poir  and  gi*owtlL  In  this  renewal  and  fntk 
building  again  oxygen  plays  an  active  part. 

The  action  of  light  is  known  witli  less  precision  than  that  of  oxjgezi.  It  appau\ 
however,  to  bo  essential  to  the  perfect  formfltion  of  the  red  cells  of  the  blood—its 
mo«t  vital  constituents.  Persons  who  are  deprived  of  light  grow  pole  and  btoodlss. 
Young  women  brought  from  the  country  as  servants  or  shop  girU,  and  kept  in  orflar 
kitchens,  or  dark  woi'k-ix>onitt,  notoriously  sulTer  in  this  way.  Miners  also  are  a  faffll 
an»raic  class.  The  want  of  freah  air  haASorat^thingtodowith  the  result  nodoafaC:  ff"C 
patieuta  in  a  well-lighted  hospital  ward  appear  to  recover  more  quickly,  as  a  rule,  dan 
those  ill  darker  rooms,  e^^jually  well  ventilated.  Altogether,  common  experience  and 
observation  confinn  the  conchision  which  science  has  hardly  yot  fonnalalcNl,  tfct* 
light  has  a  powerful  and  f^Lvoumble  inHuence  upon  animal  Ufa     Human  betngi 
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ilanched,  just  as  plants  do,  for  the  want  of  it.  And  it  is  not  a  question  of  colour 
lerely ;  vitality  ia  seriously  lowered  also.  This  is  Urgely  felt  in  great  towns  shaded 
y  fog  and  smoke-clouds. 

Some  recent  remarkable  experiments  have  shown  that  the  electric  light  exerts 
&vourable  influence  on  vegetation,  second  only  to  sunlight.  It  is  possible  that 
:  may  in  like  manner  foster  animal  life,  and  that  if  the  streeta  and  liouses  of 
ondon  come  to  be  brightly  illuminated  by  its  agency,  the  inhabitants  may  gain 
inieihing  more  for  health  than  the  clearing  of  the  atmosphere  of  poisonous  products 
f  gas  and  coal — a  substitute  for  lost  sunshine. 

Oxygen  enters  the  body  through  the  lungs,  which  are  engaged,  day  and  night, 
'aking  and  deeping,  in  absorbing  it,  and  in  casting  out  the  waste  carbonic  acid  and 
rganic  vapour.  Kow  it  is  of  importance  that  the  air  drawn  in  shoiUd  be  not  only 
Lch  in  the  vital  oxygen,  but  also  free  from  impurities. 

Throu^  this  door  of  the  lungs  many  noxious  things  find  entrance.  The 
tmo^here  of  latge  towns,  dwellings,  and  places  where  living  beings  are  collected 
3gether,  is  found  to  be  not  only  tainted  with  poisonous  vapours  from  fires  and 
as,  and  exhalations  from  ani'mftl  bodies,  but  loaded  with  countless  minute  atoms, 
doud  invisible  to  ordinary  sight,  but  betrayed  by  a  ray  of  light  passing  into  a 
arkened  chamber — the  motes  which  dance  in  the  sunbeam.  These  motes  are 
>iiie  of  them  harmless  specks  of  earth,  some  injurious  particles  of  decaying  matter, 
pores  of  fungi,  ova  of  insects,  with  here  and  there  amid  the  millions,  a  deadly 
torn  of  contagion  or  germ  of  disease,  apt  to  inoculate  with  fever,  or  other  infection 
fter  its  kind.  On  the  other  hand  Professor  Tyndall  has  shown  that  the  air,  thou- 
ands  of  feet  above  the  sea  level,  which  floated  thither  in  virgin  fi-eshness,  innocent  of 
Dntact  wiUi  the  dusty  earth,  is  almost  absolutely  pure — jiui-er  than  the  atmosphere 
f  mid-ocean.  The  air  of  the  open  country  at  the  ordinary  levels,  although  full 
f  atoms,  contains  comparatively  innocent  material,  gathered  from  the  soil  and 
^^tation  of  the  surface.  The  perfect  atmosphere  of  lofty  altitudes,  the  clean 
reezea  of  the  open  sea,  are  practically  out  of  reach.  Common,  healthful,  country  air, 
s  pure  and  free  as  may  be  from  taint  of  man  and  all  his  works,  is  the  best  available. 

For  the  great  mass  of  people  who  live  in  towns  even  this  is  impossible  in  per- 
»tion,  except  when  a  strong  gale  sweeps  the  streets,  and  scours  the  courts  und 
lleys.  In  the  still,  hot,  summer  days  or  when  winter  fogs  prevail,  the  air  remains 
nchanged  and  loaded.  Happily  some  purification  is  constantly  going  on  through 
he  action  of  oxygen,  the  difiiasion  of  gases,  the  washing  of  the  air  by  rain,  or  life 
rould  become  impossible ;  and  thus,  in  ordinary  times,  with  free  play  of  breezes, 
be  air  outside  is  far  better  than  that  within  the  dwellings.  Experiments  prove 
hat  the  atmosphere  of  living  rooms  by  day,  and  sleeping  rooms  by  night,  gradually 
eoomes  deteriorated ;  every  breath  drawn  in  drains  it  of  oxygen ;  every  breath 
iven  out  adds  impurity  to  it ;  and  the  accumulating  exhalations  must  be  diluted, 
nd  fresh  oxygen  added,  to  render  it  fit  for  respiration. 

Day  and  Night  Nursenea. — How  to  secure  a  full  supply  of  light  and  of 
afficiently  pure  air  for  children,  under  all  circmnstances,  is  a  problem  of  no  small 
ifficolty.  It  is  to  be  done  in  two  ways :  light  and  air  must  be  brought  to  the 
hildreu  indoors,  and  the  children  must  also  be  taken  out  into  the  light  and  air. 
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The  first  point  involves  the  wbole  question  of  the  ftmngemeots  ami  mnap 
mcnt  of  day  imd  night  iiunif^riRit.  Tlietu*  should  not  l>c  on  tfan  i^roanH  floor,  ktib 
level  of  damp  and  iioxioutt  cmiiiiatioiis  from  the  soil.  lu  a  country  liouHn  tbor  an 
be  on  the  first  floor.  In  towns,  especially  iu  a  large  town  like  LoDdon,  tbt^  AM 
be  at  the  top  uf  the  house,  in  the  pnrer  upper  strutrim  of  air,  abore  dust  and  efflifii 
from  drains  and  sinks  and  dunt-bins.  Care  must  be  taken,  too,  that  no  veatihtii|{ 
pipes  to  sinVs  or  cloiwtA  or  drains  leak  or  discharge  near  by — either  wrtliia  6t 
house,  or  in  the  neighbourhood  of  the  windows  outside. 

The  rooms  should,  if  poasiblu,  have  a  southcm,  or,  at  least,  s  ninirr  wMftA 
Direct  sunlight  is  the  most  potent  and  valuable  of  nit  light  In  summer  sodk  fQCMi 
arc  rather  hot,  but  if  they  are  lai^  this  can  easily  be  reatedied  by  siu-hKirfL 
In  thiR  land  there  ia  fio  little  Biinshine  that  an  excess  of  it  is  a  al^ht  and  |«bb| 
evil  not  to  be  compared  to  the  deprivation  of  it 

The  day  and  uight  nursi-rics  should  be  upiirt,  separated,  if  poinMe,  by  a  f^'^ 
so  that  when  one  room  is  ui  uso  the  othiiir  can  t»  fi-cely  vrntilatwl  by  widely-open^ 
doom  and  windows.  It  15  a  common  plan  to  have  the  two  rooms  opeuiitg  into  aw 
another,  and  this  is  no  doubc  extremely  oonwiiient,  but  it  has  the  disadnstegv  >( 
hardly  ever  luaviaig  citiier  (|uite  free  from  occupation.  On  tbo  other  haiu3,tiKn  W 
tbe  small  advantage,  that  at  niglit  the  door  of  communicutiou  can  bo  left  open,  Mi 
the  sleeping  ehambFr  ha\'e  the  bennlit  of  thr  volume  of  air,  and,  |icrhapa,  aii  up«n 
window  in  the  day  room.  The  windows  should  be  large  enno^  to  adroit  abuDdiaor 
of  light,  and  Hhould  rxin  up  to  the  top  of  the  room,  so  that  the  upper  sash  apM 
level  with  the  ceiling,  otherwise  a  stratnin  of  foul  air  accumulates  in  Uv  ifn 
)>ctween  it  and  (he  top  of  the  window. 

Both  nurseries  should  have  open  Hreplnccs.  In  cold  weather,  and  vith  vei^ywBg 
babies  or  delicate  children,  or  in  caao  of  sickness,  fii-ea  may  be  required  tn  boi; 
and  E  chimney  ia  an  excellent  ventilator ;  even  when  there  is  no  fire  it  wfaniti  btA 
air  by  down  draught,  in  addition  to  carrjing  usoil-up  air  out  of  Uic  room. 

A  child  should  therefore  never  be  allowed  to  sleep  in  a  room  without  a  firrplut;. 
and  the  chimney  innst  he  open,  luiblocked  by  "  Register  "  valves  or  wooden  harMa, 
which  over-careful  housrskeeiiers  are  so  ready  to  put  in  for  the  protection  of 
and  fire-irons  against  the  down-fall  of  rain  or  dampi  No  stoves  of  ony  kind 
water  pipes  should  be  used  in  either  day  or  night  nnrseriee,  tance  Uipy  affect  tbo  tk 
injuriously,  and  aid  little  in  ventilation;  gas  stoves  are  the  moat  c^jectionaUe (^ 
all,  especially  those  forms  of  them  which  have  no  pipe  or  chimney  to  cany  off  fc 
products  of  coiubnstion. 

Spaee  to  be  ailowed  each  Child. — TIio  rooms  should  bo  lofty,  at  least  ton  feet  bm 
floor  to  coiling,  and  as  lai^  as  possible.  Too  little  attention  is  usually  paid  to  lUl; 
or  the  exigencies  of  position  prevent  practical  observance  of  the  rule.  Chi 
constantly  ci-owded  in  one  or  two  snuill  roonw  in  numliera  which  rendei-  a  sul 
supply  of  puitj  wr  impossible,  and  after  a  fashion,  which  in  the  nun  of  •Iski 
(except,  indee<l,  unhnppy  aervanta  relegated  to  garrets)  would  at  once  be 
as  unwholesome  and  intolerable.  Klalwrate  and  repeated  experimeuta  haw 
that  each  grown  pnraon  requires  a  space  of  at  least  1,000  cubie  fcet»  in  ofdtf 

^tmo(>pherc  may  l«  kept  sufficiently  pure  by  a  supply  of  fresh  olr,  inl 
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so  greduaHy  that  there  shall  be  no  uncomfortable  or  dauj^rotis  cold  Wart.  If  leas 
ihun  this  be  allowed,  air  has  to  be  bronght  in  fo  mpidly  thnt  it  causos  objeetionttblc 
tfraughta.*  Each  clitltl  under  Bercn  years  oW  should  have  at  least  HOO  cubic  feet ; 
If  older  tlian  ihat»  the  same  as  an  adult.  From  thb  the  nntnber  of  children  who 
may  safely  hn  allowed  to  sloep  in  a  -weU^ventilated  room  of  ^cn  size  may  eamly  be 
calculated 

Thus,  a  room  20  foot  long  by  12  wide  anti  10  high — the  average  size  of  a  fair 
bed -room —would  contHin  9,400  culnc  feet,  and  would  afford  bjmcc,  therefore,  for  two 
adnlt«,  or  three  rhildr^n,  or  one  nurse  and  two  children,  if  the  lattei-  are  very  young 
Eaeh  obild  Blioutd  have  a  separate,  oot  standing  alone  with  a  clear  apace  of  air  round 
it.  n»e  noravries  should  not  only  have  chimneys  to  aid  doors  and  windows  in 
tbe  work  of  -%'cQtiiatiou,  btit  should  be  fitted  with  Tobin's  tnbes.  These  are  simple 
metal  pipes  bronght  in  from  outside  and  carried  rertically  up  thft  wall  inside  Uie  room 
ton  height  of  sovon  to  eight  feet  Thr  air  admitted  from  without  is  thus  dischai^god 
into  the  room  well  above  tfte  heads  of  the  occupatitK,  and  tho  atremn  bt'ing  directed 
upwards  towaitl  the  ccitin^  gradually  8])retid»  and  diffuses  through  space  without 
peroeptihle  drauj^'ht.  The  tubt-a  should  be  fittwl  with  a  valve  or  tap,  by  which  the  air 
MMiy  he  nhot  otf  nti  oocaxion,  and  should  Iw  carefully  ffwept  oat  from  time  ia  time. 

All  ventilators  in  doors  or  walls,  or  Sheringham's  valves  alx>vo  the  winJo^vji,  are 
objectionable  in  the  nursery,  because  ^ly  invamWy  set  np  cold  draughts  of  more 
or  leas  severity.  Ti^n'a  tubes  arc  the  only  contrivaiwes  which  am  satisfactory  in 
'this  respects  By  their  means  rooms  ciin  l>e  k<*pt  pflTfect>y  fresh  without  daiigt^  of 
ebilt.  Tho  next  best  device  is  that  of  raising  the  lower  sarfi  of  the  window  by  a 
Lhretvinch  boord  fixe<t  beneath.  By  this  means  air  enters  by  the  space  between  the 
npper  part  of  tlie  frame  of  the  Inwer  saxh  and  the  glans  of  the  upper  sash,  and  is 
diredc*!  upwards,  after  the  manner  of  a  Tobin'a  tnhe. 

Lighlifuj. — AnothtT  vital  point  in  relation  to  the  purity  of  air  in  rooms  is  the 
method  of  artificiiJ  lighting.  Gas-lights  should  nerer  be  admitted  into  a  nursery  or 
play-room.  No  perfection  of  burner,  no  degree  of  vontilation  which  is  pradicaWe,  will 
render  it  Iiarmless  ;  oven  when  gas  is  rompletely  consumed,  it  gives  off  a  vast  quantity 
•flf  enrbonic  add,  with  some  sulphurous  arid  and  ammonia — all  products  more  or  Icsk 
injarioas.  When  the  gas  is  imperfectly  consumed,  as  is  the  case  with  ordinary 
■  IramOTS,  carbonic  oxide,  a  still  more  poisonous  product,  is  given  off  also.  All  ihcso 
noxknia   vapours   escaiw   into   the   air   of  the   room.      Oaa,    again,  exhausts   the 

rapidly.     It  is  cnJcuIated  that  each  gas-burner  using  three  cubic  feet  every  hour 

Intely  consumes  the  oxygen  of  24  cubic  feet  of  air  in  that  time.    A  man  breathns 

dy  Iti  eubic  feet,  and  does  not  use  the  whole  of  the  oxygen  contained  in  it 

gas-burner,  again,  produces  6  cubic  feet  of  carbonic  acid  evory  hour,  or  t<;n 

■s  much  as  a  man,  who  produces  only  -6.     So  that  with  regard  to  tho  vitiation 

•  Eoob  sdnlt  nhniirM  a  w«i«Unt  ■uj.plj'  «(  3,000  feet  cv«ry  hour,  in  order  to  dilate  Iha  «xh*k»l 
imfeter  lutBolcDtl;  to  form  an  Htniuiipbtiri&  fil  for  nM[iiraticin-  To  do  thi»  in  n  spKCc  of  1.000  foet,  Uio  air 
wovld  rwiuir*  to  b«  clunK«d  throfc  timBs  wreiy  hwir,  vlileh  hn«  bceft  fonnd  by  experiment  to  be  tlic 
linnt  *d  frnitMncy  at  modemte  tenpOTatnrra  wiUnukulijeotiatiabl';  dnaght.  CliUarvn  rt  <|»tn  more  i&t 
In  }irn))ortiini  tban  adiilt«,  for  Uia  viUI  prucuBaeB  are  tnuro  active.  Fur  iufniiU.  pcrhapa,  uou  half  tbe 
air  rKiairvd  (or  sn  adult  w>>uld  bo  nufHcicat,  Anil,  tlu-rafore,  one  linU  tlio  cubio  i^cc,  or  500  eabio 
but  for  ctiiidrea  sborc  ono  year  old  it  Is  w«Il  to  itllow  800. 
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of  lUi*  b/  niilx>iiic  aoid  one  gan-bui-ner  ia  equal  to  ten  meu.  Siura,  however,  Uic  gu 
burner  iIoch  not  give  ofT  iho  still  more  deletcriouH  organic  matter  uxbaleU  from  liiii| 
beings,  tliv  air  is  not  rendered  injurious  iti  tlio  &&iue  de]{ro&  It  is  calciil*t«d  ibt, 
allowing  for  lliis,  at  least  5,400  cubic  feet  of  freKh  air  should  be  nippliod  euli  Iioir 
for  each  burner,  in  addition  to  the  3,l>00  ro<|uirod  for  each  person,  or  8,-400  okUc 
feet  in  all,  in  oi-der  to  keep  the  atmosphere  at  the  dcjjree  of  puri^  OKeHiy  to 
health  :  tlitit  \&,  containing  not  mon>  tliaii  C  of  caibonic  acid  per  1,000.  Ho* 
iui|M>8siUe  it  is  to  carry  tbie  oat  practically  wQl  be  seen  at  onca 

Fui'tlipr,  giu  evolves  a  vast  anmunt  of  heat.  £ach  burner  gives  out  each  bov 
enough  to  laise  the  temperature  of  1)3,770  cubic  feet  of  air  1^  Fahr,  and  the  tied 
of  thia  h(^atiug  power  in  a  room  of  moderate  dimensions — aay  2,400  cubie  fnl— 
niiiat  be  very  grtntt,  in  spito  of  the  constant  cooling  prooeaa  going  on  bj  tin  MOp 
of  heated  air  and  the  ingress  of  cold.  Any  one  who  will  ascend  &  stq[^4addn'  is 
a  room  fully  lighted  with  ga«,  so  as  to  bring  liis  head  into  the  upper  stnttn 
of  air  nuxt  the  ceiling,  will  be  able  to  judge  of  the  heat  and  foulness  of  the  lir 
produced  by  Uiis  inaauitaty  agcut.  It  is  impuiiublc,  then,  to  koep  the  sir  o(  > 
nurserj-  either  sufficiently  pure  or  sufficiently  cool  if  gas  is  used  to  light  iu 

Tlie  typical  light  for  a  nuraeiy  wouEd  b«  the  incandescent  electric  light  of  EdiMi 
•^K}ne  which  gives  out  no  appre>ciable  heat,  neither  oonii-.:  iies  air  nor  fbolt  iL 
Tlds  is  hai-dly  available  for  the  purpose  yet,  altlioiigh  *:  probably  will  beat  ba 
discaiitdate;  and  iu  the  lueautinie  oil-laju|tti  or  caudles,  yielding  simple  carixnuc  acid 
and  water,  and  free  from  tho  deleterious  compounds  which  issue  from  gas,  mast  be 
used.  Petroleum  lamps  are  tho  least  desirable,  on  account  of  the  laigu  amnintal 
heat  given  out,  and  tlie  highly- in flammablo  nature  of  the  oil  Oolza  oil  is  compni- 
ti\-ely  safe,  ailorfls  ample  light,  and  gives  out  much  less  heat.  A  modenmr  or 
other  lamp  burning  this  oil,  or  caudles,  ore  to  be  preferred. 

The  air  of  tlic  nursery,  again,  is  liable  to  be  contaminated  by  soiled  dotbii^ 
The  practice  of  drying  napkins  at  the  nuraery  fire,  often  followed  by  nurses,  shouU  \» 
strictly  forbidden.  Dirty  Unen  of  every  kind  shovdd  ha  immediately  tvmoved  oqKC 
the  room. 

A  great  help  to  the  cleanliness  of  a  nursery,  especially  in  a  large  tovn, 
have  it  clear  of  curtains  and  carpeta.  The  floor  should  be  covered  with 
or  knniptulicon.  which  is  sufficiently  warm  and  can  be  regularly  washed.  Th» 
should  bo  painted,  so  as  to  admit  of  washing  also;  or  if  paper  is  used,  it  should  faa 
renewed  every  year.  The  old  paper  should  be  thoroughly  scraped  off,  and  the  waBi 
well  scnibbetl  down  witli  a  solution  of  carbolic  acid,  befoi-e  the  new  )Hi|>er  is  [lOt  Mr 
for  paste  and  pla&ter  are  great  harbonrera  of  foul  matters  and  contagion. 

In  addition  to  tlio  ventilation  in  constant  o|>eration,  tho  rooms  abookl  be  daily 
flushed  through  with  air,  whoi  the  children  are  not  occupying  thnn,  by  optaiai 
freely  all  doors  and  windows.  The  only  exception  to  this  is  when  a  dense  irV 
fog.  such  as  those  of  Lonibn,  rendei-s  the  outaide  air,  loaded  with  carbon  ami 
sulphurous  acid,  moi-e  injurious  than  Utat  witiiin.  Even  when  keen  frost*  or  mA 
winds,  or  rain  prevail,  the  windows  and  dooi-s  should  he  thrown  open  in  (kit 
way.  Tliey  must  be  closed  again  and  the  air  warmed  some  time  before  the  cfaiUna 
are  readmitted. 


QOIifQ    OUT    or   DOORS.  6B7 

Airing  tnU  of  J>oon. — ^Tbe  question  of  taking  children  out  of  doors  is  one  whicb 
ten  leeds  to  domestic  diaouaaion ;  indeed,  it  is  one  of  great  delicacy,  and  often 
ost  difficult  to  decddck  With  r^i;ard  to  very  young  infants  it  may  be  laid  down 
at  they  should  be  kept  in  warm  airy  rooms,  within  doors,  at  any  t&te  for  the  first 
Ointii.  They  may  tiien  he  taken  out,  protected  from  Uie  sun  and  wind  by  sun- 
ade  or  veil,  on  the  first  fine  warm  day.  When  bom  in  late  autumn  or  winter, 
ivrever,  children  should  be  kept  within  doors  until  two  months  old,  unless  unusually 
urm  and  genial  weather  sets  in  befora  Sensitive  delicate  infants  must  be  kept 
ick  longer  still,  and  may  have  to  remain  indoors  the  whole  winter  if  the  season  be 
rer& 

Until  children  are  able  to  run  about  freely  they  should  not  be  exposed  out  of 
ora  for  long  in  cold  weather.  In  a  perambulator  they  soon  get  chilled,  in  spite  of 
raps ;  the  nurse's  arms  are  safer,  and  she  should  walk  constanUy  about  with  the 
ild  for  the  whole  time  it  is  out.  This  gentle  movement  afibrds  excellent  exercise 
r  the  infant. 

Older  children  who  are  fairly  robust,  and  are  able  to  play  about^  should  be  taken 
It  every  day,  and  in  nearly  all  weathers.  Well  wrapped  up  with  thick  stockings 
id  flannel  drawers  and  imder-shirt,  they  will  not  feel  the  cold  undoly,  even  in  a 
axp  north  wind,  when  taking  active  exercise  in  the  keen  fresh  air.  The  exceptions 
>  be  made  are  in  the  case  of  bitter  easterly  winds,  fog,  and  steady  rain.  At  such 
Doea  little  children,  however  strong  they  may  be,  are  safer  within  doors.  Delicate 
clcety  children,  liable  to  chest  oolds  and  bronchitis,  or  those  who  are  asthmatic, 
nst  be  kept  with  much  nicer  care.  Should  a  healthy  child  even  be  obviously 
tilled  and  miserable  at  any  time,  it  must  be  taken  homo  forthwith 

In  late  autumn,  winter,  and  early  spring,  the  proper  time  to  be  out  of  doors  is 
le  middle  of  tJie  day,  when  the  sun  is  out.  There  is  so  little  sunlight  in  this 
oady  land  of  grey  skies  and  gloomy  weather,  and  light  is  such  an  impoiiant  vital 
{ent,  tiiat  every  advantage  should  be  taken  of  its  appearance.  In  the  short  dark 
ays  the  nursery  dinner  should  not  be  later  than  half-past  twelve,  in  order  that 
uldren.  may  be  out  during  the  brightest  and  wannest  hours — from  half-past 
reive  to  two. 

In  summer  the  outdoor  excursion  should  be  made  in  the  morning  and  evening. 
E  there  is  a  garden,  the  children  may  be  turned  loose  there  directly  after  breakfa.st, 
nd  fetched  in  again  to  rest  in  cool  shaded  rooms  as  the  sun  gets  power  and  the  air 
'axes  hot  at  midday;  at  four  or  five  o'clock  they  may  emerge  once  more,  to  play  in 
lie  freah  cool  air  of  evening. 

Exercise  and  Best. 
SxerctM  is  necessary  for  the  various  parts  of  the  body,  that  tiiey  may  work 
inly,  and  efiectively.  This  is  true  not  only  of  ordinary  muscles,  but  of  all  other 
igans.  The  lungs  and  heart,  the  brain  and  stomach,  all  decline  in  power  and  per- 
BOtioxi  of  action  if  not  exercised  freely.  Moreover,  exercise  is  necessary  to  excite 
he  demand  for  oxygen,  required  to  bum  up  food  fuel,  to  promote  repair  and  fresh 
ocmation  of  tissue ;  Dr.  Farkes  found  that  a  man  took  in  eight  and  a  haJf  ounces 
Dore  oxygen  on  a  '*  work  day  "  than  on  a  "  rest  day."  Even  in  tlie  case  of  very 
42 
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^omtg  ohildren,  whose  power  of  movcmont  and  ac-tiou  is  so  limUed,  exenbaiiin- 
portionoto  degree  ih  essentiaL  Tlte  infant  tindii  play  for  ita  muscles  as  it  kkbiU 
anuH  and  \vffi  about,  and  aa  it  crow»  oik)  laughH,  or  orios  and  soreUM^  ita  havt 
boats  faster — drives  the  nutrient  hlood  fastpr  ;  it*  hings  iiiftat«>  more  hilly  isd  til*  ' 
in  more  oxygf-n.  This  play  in  tJic  cot  or  on  tho  ntirso's  lap,  the  roovfrnatii*- 
Tolved  in  being  washed,  di^^Bsed,  and  carried  about,  and  toased,  and  dandled,  iM 
BiifiiuieiiLly  nctive  work  for  tlic  organs  and  mnadee  of  a  baby.  A»  the  dM 
growK  cildor,  and  be^ns  to  crawl  or  run  abont,  exercise  grows  more  brisk  •ndott- 
stuit  There  is  no  fear  of  thin  hiding  over-done;  the  chief  danger  isof  qoitaaMlhi 
kind — viz.,  tltat  in  playing  on  the  floor  the  child  may  catch  cold  £roni  the  dmi^ 
which  play  along  it  from  under  the  doors  ;  these  are  but  little  noticad  bygnn 
]>er8niui,  whose  feet  nro  alone  exjwsod  to  thoni ;  but  they  are  there,  anal  fnn 
common  sources  of  chills  to  the  little  people  who  sit  and  scramble  abottt  in  dw  fbH 
blaxt  of  tho  lowest  levoL 

When  the  child  is  able  to  keep  its  legs  well,  the  only  precaution  neoMwy  illk* 
it  tdiuuld  not  stand  too  much  at  tirst,  leist  the  long  bones  of  tbe  legs  bomw 
bent  or  twisted.  Thert  is  litUe  chance  of  tlii«  if  the  child  is  milk-fed  and  robia 
but  occasionally,  eveix  then,  a  veiy  large  ond  heavy  body  provea  too  audi  hi 
the  legs,  although  wnll  mnile  and  ittrongly  grown.  If  the  child  is  dabby  mil  nAttf, 
its  bones  mil  be  soft,  and  will  bend  even  under  tlie  pressure  of  a  oampsiiH*^ 
light  and  delicate  frame. 

It  is  dusirublo  that  the  exercise  taken  should  be  in  the  tqien  air  as  fv  ■ 
possible,  8D  that  the  increased  demand  for  oxygen  set  up  by  excrciae  may  br 
freely  supplietl  with  the  purest  material.  The  perambulator  may  be  ased  for  urn- 
veyance  to  tbe  plflco  of  airing,  atitl  then  if  the  child  be  old  enough  to  nm  aboot  it 
should  l>c  turned  out  to  play ;  if  it  cannot  walk  it  should  be  carried  aboat  in  tk 
nurKA'ft  anus.  Walking  is  wearisome  to  children — the  poorest  of  all  txttom  ht 
them,  giving  the  least  amount  of  active  movement  for  the  maximum  oi  fatigae^y* 
it  Is  what  they  usually  get  the  most  of ;  tli«  c'xertion  of  keeping  Uie  imnk  erpetisi 
balancing  the  body  fii-Ht  on  one  leg  and  then  the  other,  of  maintaining  «>(piiI{briom 
dniing  a  series  of  slow  movements,  is  very  great,  and  out  of  all  proportion  ta  lb 
amoont  of  motion  attained. 

Standing  is  still  more  fatiguing ;  the  constant  shifting  from  one  leg  to 
in  which  a  cliild  indulges  when  standing  waiting— of  ten,  alas  !  a  long  and 
while — for  a  gossiping  or  shopping  mother  or  uurse,  and  the  languid  dngpif 
limbn  at  the  end  of  a  long  regaUtiou  walk,  are  striking  evidence  of  tU^  and  akfli 
appeal  to  tho  meiry  of  thoughtless  elders.      The  mcmorr  of  my  childish  daysii  faA 
of  recollections  of  phyBical  suffering  of  this  kind. 

Ohildren  require  to  move  qaickly,  in   brisk  action,   to  save   anything 
momentary  strain  upon  the  muscles — i.«.,  to  get  the  most  exerdsc,  the 
amount  of  movement,  for  the  len-st  fati^ie. 

Little  ohildren  suffer  less  |)erlups  in  this  way  than  thoan  who  mrei  olikr. 
especially  are  injured  in  this  matter  of    walking ;   marched    oat   day  hy  dsy  fi 
wearisome  routine.     Perhaps  in  large  towns  there  may  be  small  choice,  bat  wtaw 
it  is  pOBsible  let  hoop  or  boll,  lawn  tenuis  or  riding,  set  the  limba  ia  five 
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vbIj  notion.  These  quickly  ehAnging  movemctits  give  each  mnHrle  it«  tarn, 
nd  refresh  &Ilf  faiiguiuK  uoue.  Do  not  exercue  childrcu;  hi  ihvm  cxeraao  thetn- 
)lv«K  id  BOiae  congenial  goino  or  ouUloor  pursuit. 

£eat — As  exercise   ia   reqiiiifNl    for   tho   due   preBerraLton   of   muly  working 
rder  in  the  various  oi^ans,  eo,  on  thi^  oUier  hand,  rest  is  necessary  to  afford  an 
ppartumty  for  tixiir  restoration   and   repair  during  a  time  of  quieacenoc.     The' 
nlinary  time  of  rest  for  a  young  baby  at  ni^ht  should  be  at  least  twelve  houra,  in 
^iU  of  two  or  Uuve  boors  each,  part  of  thE>  time  between  being  oceapi(>d  in 
Mding.     The  waking  day-time^  on  tho  othor  hand,  is  largely  enoroached  upon  by 
Mfpinx;  a  healthy  infant,  if  satiafied  and  comfortable,  wilt  sleep  the  greater  pnrt  of 
ay  and  uj^l  during  the  llrsi  few  weeks  after  birtlt.    The  day-«leepe  will  gr(n%'  shorter 
■  the  child  grows  older,  the  night-sleeps  longer.    Thus,  as  the  age  of  twelve  months < 
I  readied,  thore  will  be  a  long  night's  rest  of  some  t4-n  to  twelve  hours,  broken  only 
Qo«  or  twice  by  a  waking  up  for  food.     Daring  Uic  day  time  tlir^  child  will  ftleop 
hen  carried  or  driven  out,  and  will  require  one  long  rest  of  two  or  three  honrt: 
b  nud^y.     All  children,  it  is  true,  do  not  sleep  and  rest  no  regularly  and  largely  j 
I  tkttk     In&nts,  as  well  as  grown  persons,  ■ometimes  exhibit  curious  idioKyncnuies 
1  this  respect     Now  and  then  wo  meet  with  a  perfectly  healthy  child,  to  whom, 
«kefulne«K  at  night  and  slnmbers  by  day  appear  the  natural  order  of   things ; 
od  others  to  whom  settled  prolonged  sleep,  either  day  or  night,  appeant  to  be  as 
byiiologically  unnecessaiy  ns  it  u  clearly  uncongenial.     They  Iianlly  sleep  at  sU,. 
ad  yet  tlieir  health  does  not  perceptibly  sttdV'r.      During  the  time  of  teething*. 
lany  oIul<lren»  otherwise  good  sleepers,  ore  subject  to  this  wokt-rulnees — beoonttj 
irerisb,  restless  sleeiiers.     For  tliis  it  will  be  well  to  take  medical  advice. 

It  is  wise  to  keep  np  tho  habit  of  a  mid-day  T»wt,  if  possible,  until  Uio  child  grows  ttfl 
e  tltree  or  four  years  old.  In  winter-timo  this  practice  no  doubt  interfens  some^'Iifit 
ith  the  going  out  during  the  wamieafc  nnd  brightcnt  part  of  the  day.  It  can,  huw- 
rer,  bo  ormnged  by  maldng  the  dinner  early,  and  sending  the  child  out  immediately 
IHk  putting  it  to  rest  as  soon  as  it  returns.  In  summpr,  when  the  sMKon  in  a  hot 
|g|(  however,  this  pnetlce  of  a  mid-ilay  rest  in  an  unmixed  advantage.  The  child 
t  kept  cool  and  quiet  during  the  sultry  hours  of  blazing  sunshine.  It  should  be 
ndtvased — at  any  mt*^  partially — lightly  covered  with  a  thin  blanket,  and  tlic-  room 
npfe  dork  by  blindu  or  shuttere.  The  stiniulua  of  light  is  not  neeilcd,  and  is,  indeed, 
ubvourable,  to  Uio  desired  inactivity  of  tlio  parts  anil  funrtious,  during  sleep. 

At  night  the  cliild  sliould  rest  in  n  roomy  cot  sione,  with  sides  of  free  open-woi 
.ttod  so  as  to  take  out  on  occasion,  covered  with  sheets  and  light  warm  blanket^ 
HmterpOBes  of  all  kinds  are  objectionable.  They  nro  usually  cumbereome,  licavy^] 
■d  oppressive  out  of  oil  proportion  t*>  thi>  wunnth  they  yield — Ikmoc  maile  of  cotton, 
'faich  M  liMAvier  and  less  warm  than  wool,  and  of  texture  too  cloee  to  admit  of  the 
rf«  eecapo  of  perspiration.  A  blanket  is  the  ideal  covering — light,  warm,  porous; 
Inigbt  ookmrcd  blanket  makes  an  excellent  substitnte  for  the  ponderous  quilt. 

It  is  odvisablu  fur  children  to  sh-up  in  d  flannel  night-dress,  fitting  over  the 
r&Lsry  linen  or  cotton  gown,  tho  bed^.'loLhe9  being  reduced  in  proportion,  so 
iio  prevent  overheating.  By  this  means  they  are  always  sufficiently  protected,* 
It  than  kiok  about  never  m  vildly,  end  the  netenel  maiMj  about  the  child 
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getting  uncovered,  and    the   nijijhUy   practice  of  "tucking  in"   mar  be  mUj' 
aUatidoncd 

Cloth  ISO. 

Objects  and  ProperticM  of  Clotftitig. — ^The  chief  puipose  of  dreu  in  a  wU  or 
tempcmtc  climate  is  that  ordinarily  assigned  to  it — viz.,  to  koqi  tlie  bodv  vub. 
But  this  sUitenicnt  by  no  niciui^  expresses  its  whole  function-  To  say  Dotting 
of  the  gubeidiar)'  ends  of  a  rleoent  covering  for  the  l>ody,  and  thi*  utMt 
result  OS  a  means  of  omani(>nt  and  attraotiveness,  clothing  aerres  to  kwp  (^ 
1>ody  cool  as  well  aa  wnmi.  The  Asiatic  or  African  under  a  burning  huo  datlM 
hiiii!>i>ir  in  loose  cotton  robes,  witli  straw  hat  or  turban,  to  prot*^  hw  budy  frai 
external  heat,  while  t)ie  Laplander  or  Eskimo  wraps  himself  in  fur»  an]  ikm 
to  protect  it  from  the  external  colil.  The  tentperature  of  the  body  must  be  mdt- 
tainixl  at  or  a1>out  98'''6,  with  veiy  slight  variation,  under  all  circumittaiMa  U 
raised  above  tlii^*,  it  at  oncp  pnKluces  feverislmesa,  with  all  ita  accoiQ[<anyi»f!  nil*, 
and  if  the  riwe  is  considerable,  qs  seven  or  eight  degrees,  and  pemsta  for  mom  dan  i 
short  period,  it  in  fatal  to  life.  In  the  same  way  a  fall  of  temperature  leads  to  nHbi4 
depression  of  \'ital  power,  and  if  considerable  and  long-continued  leads  to  htil  nl- 
lapse.  It  ia  remarkable  how  accurately  this  Ktandard  of  nlnety-etgfat  and  a  hi 
degrees  is  maintained  in  health  uuder  the  most  diverse  conditions  of  sorrooMtiif 
temperature.  There  is  a  wonderful  and  delicate  power  of  reflating  heal  in  tl» 
bodily  machinery,  so  that  ita  tem]wrature  in  preserved  the  same  in  arctic  r^iouM 
ill  the  tropics.  Yet  the  aid  of  dress  is  useful,  and  generally  essential  to  tlie  |■n■^ 
vfttion  of  the  natural  heftt^  lavage  mces  Knd  it  poswible  to  dinpense  wHh  doda 
in  a  warm  climate.     In  a  cold  one  life  oould  not  be  maintained  without  them. 

In  a  hot  atmosphere  tlie  teni|icrntura  of  tlie  body  is  kept  down  by  tbe  emponljis 
ot  copious  perspimtioiis,  and  moreover  can  l:ie  protected  from  the  direct  rays  of  A* 
KUn  by  Khtide.  In  nrctic  cohl  no  amount  of  h«at-producing  exercise,  or  fixxl  witfcsL 
or  any  device  whatever,  will  sei'vu  to  keep  the  temperature  up  to  the  neceiarr 
sttindard,  unless  the  abstiaction  of  beat  from  the  surface  by  the  cold  air  outsdsh 
barred  by  botiio  encasing  substanee  which  will  not  allow  it  to  pass  undnlv,  Yh  A» 
covering  of  the  liody  by  clothing,  esfienttnl  as  it  is  in  cold,  and  useful  in  «tn 
climates,  brinjijis  with  it  certain  evUsL  It  cannot  be  always  exactly  ail^ted  to  iW 
KTtrroundiug  temperature,  and  sometimes  keeps  in  the  body  warmth  too  d«alf* 
unduly  heating  it  It  interferes  with  the  perfectly  free  passage  of  eraponllDf 
moisture,  absorbing  and  rptaining  waste  matters  from  the  skin,  which  teml  to  ifcay 
and  foulness,  and  whicli  in  tlie  unoovei'ed  stato  of  nature  would  bo  wasliad  $.^ 
fay  wind  and  rain,  or  destroyed  by  oxidising  air.  Drees  again,  bo  it  never  m  li^ 
and  eusy,  necessarily  restrains  in  some  degree  the  free  movements  of  the  limH  ^ 
exerts  injunoun  pressure  upau  various  })art5  and  organs. 

The  rulca  of  liealUiy  dress,  tlien,  have  respect  to  the  motcrial  of  wfaic^  it  is  inaA^- 
its  texture,  colour,  and  the  fonn  in  which  it  is  arrangeil  In  the  fiist  plaoD  tishoBU 
W  OS  light  as  po.<«ibIe,  so  as  not  to  hamper  movementy  or  load  the  frmme  wtA  * 
Sunlcnsome  weight  In  tlic  next  place  it  should  be  of  porous  material, »  as  to  M^ 
t:p  the  sonsiblo  perspiration,  aud  pcriuit;  Uie  free  pawage  of  th«  iMiiwiTih  « 


psporous  ptmpiration  Uiroagh  ita  int«rstioM.  In  very  cotd  windy  weather  tbs 
t«ctur«  of  Hu  outer  garmcut  should  he  close,  so  as  nol  to  permit  tho  paBaa^e  of  chill 
lir.  J^lalerials  of  open  texture  are  wami  in  a  stilt  atnosphere,  the  air  contained  in 
iie  inLerstioes  being  a  non-oond  actor ;  when,  howeror,  air  is  cnnstontlj  changed,  aa 
■^oold  blast  poBBing  Ihrongh,  it  abstracts  boat  rapidly,  each  fr^sh  portion  of  cold  air 
^■jriitK  off  some,  and  the  oooling  proccn  thus  gocn  on  apacft.  Further,  clothing  must 
vo  made  of  a  material  which  is  a  non-conductor  of  lieat.ao  aa  to  pruser^'e  Uio  natural 
rarmtb  generated  within  the  body  from  pa&sing  one,  and  equally  to  prevent  the 
tent  from  without  passing  in- — thus  prOBerviug  the  temperature  at  on  even  standard, 
iriUi  as  UtUc  vuriatiou  aa  pussible. 

again,  should  be  of  light  colour  during  hot  weather,  as  tho  light  colour* 
hack  heat  rays,  and  are  therefore  cooler  ;  but  in  winter  it  sliould  be  of  dark 
irx,  wiiich  more  readily  absorb  heat  rajrs,  and  are  therefore  wanner. 
Clothing,  again,  should  be  made  of  clastio  materials,  bo  contrived  lui  to  fit  easily 
ind  loosely,  yielding  to,  and  not  restricting,  movement ;  and,  further,  arranged 
10  cover  amply  tho  chest  aud  body  where  the  vital  organs  lie,  yet  not  pressing 
lutditly  or  unequally  u|)on  them. 

The  warmest  of  all  materials  ufie<l  for  clothiufr  is  fur — the  animals'  drees, 
leaigned  especially,  adntinthly  iulapti>d,  and  indeed  necessary,  for  an  arctie  climate. 
It  ia  the  mo«tt  treacherous  of  all  co^-erings  in  the  tempemto  climate  of  England,  exonpt 
lev  proteotion  against  cold  during  inaction,  as  in  driving.  For  active  exercise  it 
'»  utterly  unsitited ;  it  is  hea\7.  inelastic,  and  not  porous;  thus  it  is  extremely 
liable  to  cauan  chill  by  over-hcatiug  and  not  allowing  free  escape  of  moisture. 

The  next  material  in  |>oint  of  warmtli  is  made  of  another  animal-coTering — wad  ; 
ind  tiiis  has  been  ado|)ted  by  univi^real  consent  aa  the  most  suitable  fur  temperate 
^iroatcK,  juftt  OS  skins  and  fur  are  the  most  suitable  for  the  regions  of  ice  and  snow, 
and  cotton  for  the  tropica 

Silk  stands  next  in  nuk  to  wool ;  it  ia  a  non-conductor  of  heat,  and  is  warm, 
tfcenjore,  as  well  as  cxtrtnncly  light.  It  is  excellently  adapt«!d  for  clothing  in 
nrery  way,  poasesuug  all  good  qualities  iit  high  degree ;  but  from  it«  great  cost  it« 
nan  ia  practically  restricted  to  ornamental  additions  to  costume,  such  as  scon'es 
wd  ribbons,  except  in  the  case  of  ladies'  dreiwea,  and  as  underclothing  for  some 
hixorious  persons  who  can  aiford  to  use  it  *T«t'ffld  of  woollen. 

^HTottoa  u  tlie  chief  material  used  for  body  clothing  next  to  wool ;  it  is  a  slow  carrier 
PPfcftA,  and  he-nce  fairly  «'ann.  It  has  almost  entirety  superseded  linen  on  aooouut 
nf  itB  superimty  in  this  way,  and  its  extreme  cheapness.  linen  has  the  advuitag» 
Ea  endunince,  softness,  and  delicacy ;  but  it  conducts  heat  too  freely,  ooola  the 
nufaoe  too  rapidly,  and  of  course  also  protects  it  but  feebly  from  external  heat. 

Any  one  who  ha«  stepped  into  a  bed  with  linen  sheets  on  u  cold  winter's  night 
will  have  reaiiituil  very  keenly  their  power  of  altstracting  heat  from  the  icy  chilliness 
thay  ccmrey.  When  they  were  in  rogue  tlie  warming-jMui  was  an  essential  element 
of  comfort ;  now,  however,  linen  having  been  superwdsd  by  oottou,  it  has  &lleii 
Mtt  of  uxc  and  become  an  obsolete  curiosity. 

I^HpaaerUt'i/d  o/  ilM^thy  ^rew«.— The  due  observance  of  the  laws  which  gorem 
flBthftd  dreu  is  of  more  iniportanco  in  the  case  of  children  than  with  gruwu 
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penons ;  and  yet  ia  no  instance  are  thc«e  lavs  so  commonly  utd  so  gitinij  tm» 
greaBed,  except,  porhAi»a,  by  fashionable  women.  Ohildren  have  at  Inrth  bet  bcUi 
drotilatiou,  low  breathing  power,  the  oxygon  moi-eover  being  partly  used  for  fonong 
new  tissnes,  and,  therefore,  they  have  defectirc  power  of  producing  heat;  tbeyllM 
require  special  protection  by  clotliing  of  soft  and  warm  umfcerials. 

TUotr  bodies  are  constaiitly  ex]iaiiding  in  daily  gi*owth.  The  bony  fraHMwak 
is  soft  and  yielding.  Free  movement  ic  almost  a  neoessity  of  ^cistenoa  Upn 
them,  there£or<^,  a  tight  or  rigid  or  heavy  casing,  by  pressing  in  the  rifai  on  to 
heart  oi*  lungs  beneath,  or  oppreBsiug  the  delicate  organiam  by  bnrdenaonw  «*a^ 
inflictfl  more  injur)-  titan  un  lliu  utoro  n^d  aod  resisting  form  of  the  fntl-gron 
adult.  An  infant,  with  itii  soft,,  flexible,  almoet  boneless  body,  with  tin 
machinery  nooestiory  for  carrying  on  an  independent  esiatenoe  which  it  coolun 
still  in  impei-fect  working  order,  r£<piireR  exceptiomil  care  in  this  nsfMict.  A 
young  cluld  should  bu  cluthud  from  head  to  foot  in  wuullcii.  Next  hs  Ain 
eusily  fmyed  and  chafed,  it  is  usnaX  to  place  a  shirt  of  finest  lawrn — Utf  1«B 
irritating  of  all  materials.  To  ob\'iate  the  heat-abfitracting  power  of  the  lnMii.i 
gown  of  the  finest  flannel,  loosely  and  easily  fashioned,  most  be  vora  Y^aad 
is  the  type  of  a  [lerfect  material  for  dn-ss ;  it  is  a  non-condnctor  of  heat,  and  itU^ 
porous,  and  oloslic.  If  Uueu  be  not  used,  the  flanjiel  gown  may  be  worn  next  tf*  _ 
skin,  and  tliis  is  perhaps  on  the  whole  the  safest  and  wisest  plan.  ^^H 

Hound  the  waist  and  body,  a  roll  of  flannel  is  usually  wound  as  a  "UnM^ 
with  a  view  of  supporting  the  navel,  an<l  also  of  protecting  that  portion  of  tbo  ho^f 
against  cold.     Hiis  is  us<[fful  and  advisabie,  if  not  drawn  too  tight,  so  as  to  vit^ 
injurious  pressure  and  interfere  with  the  action  of  the  chest  and  diaphngD  il 
respiration.     Kapkins  should  oidy  be  worn  when  the  child  is  carried  about     Vkn 
at  rest  it  should  lie  free  and  unbound,  resting  upon  one  doii>>le  folded.     A  wtM^ 
proof  over-covering,  often  favoured  by  nurses,  should  never  be  allowed.    The  ooulart 
wearing  of  napkins,  which  are  necessarily  frequently  wet  with  irritating 
haata  the  skin  and  rendei-s  it  sore  and  inflamed.    Tliis  practice  is  a  oammoa 
troubleeome  eczema,  which  the  use  of  a  waterproof  outpr  napkin  only  aggravilA 
A  wet  or  soilixi  napkin  shotUd  l»e  instantly  removed,  and  a  perfectly  dean  «e 
HuhsCitiited  ;  one  which  has  Ijeen  mei-ely  re-dried  must  never  be  used  again 
wasltiug,  according  to  a  common  and  uncleanly  practice. 

The  baby  thus  dressod  with  linen  shirt,  long-sleeved  flannel  gown,  looMly 
with  tlio  addition  of  a  flaunci  slian'l  on  occasion,  is  comfortable — it  is 
vUTMCrieted  by  pressure  or  tightness.   Too  often,  however,  it  has  to  enilnrr  a 
as  irksome  and  unnatural  as  tiiat  of  the  Hdl  Indian  papooM)  strapped  down 
moss-podded  board  whicli  does  duty  for  a  cradle.     The  £jiglish  infant  is  eoausaslr 
eucosed  in  a  liucn  or  cotton  dn-^,  tightly  titting  round  anns  and  wrists,  and  tVttd 
the  neck  closely -<lrawu  strings  which  press  on  veins  and  musolos  and 
and  by  their  friction  irntato  the  tender  surface. 

When  the  child  is  old  enough  tn  go  out  its  suirctrim^  increase  tftntold. 
merino  or  woollen  cloak  is  tied  round  it^  short  alrtuuly  overcrowded  ttsolc, 
up  the   chin,  cliafing   the   t«uidcr  skin,   and   hanging  kuspendod^  Half 
the  unfortunate    baby  whenever  it  is  raised  to  a  sitting  poetare      A 


bonnet  or  podUeil  bood  is  prcsaeil  on  iU  liead,  and  tbo  etumnibered  neck  in  hUU 
foitbet  chokinl  by  ribbon  strings  tied  beneath  tfao  chin  to  bold  on  the  onwiclclj^ 

chj]d  of  a  poor  woman  envclupcd  ia  a  simplo  homely  shawl  is  &r  more 
ila     Tins,  indeed,  should  be  Uiq  tyiKi  of  an  ejctra  wrap :  iiutoiul  of  the 

blation  oloalt,  a  loose  woolkni  gown  witii  uiins  may  be  used,  if  a  simple  sliuwl  bo 
dMOuod  too  unbecoming  ;  and  on  the  head  a  soft,  liglit,  woollen  hood.  In  rough 
wintry  wcntlior  the  cloak  ahould  b«  nuda  of  claaely<woven  matflrial,  so  as  tiot 
to  permit  the  chill  unter  air  to  blow  tbroaglL  At  Emt,  perhaps,  it  is  well 
Afti  (he  infant's  dresR  slioidd  bu  long  aktrted^  so  as  to  covlt  thu  lower  limbs  roni- 
|iletely,  and  keep  theni  wnmu  Hut  at  the  age  of  three  months  in  summur— a 
DMnth  later  in  wintry  weaUter— tho  child  may  be  }dacad  in  short  clothes ;  these 
should  Im  nf  flannel,  made  with  loof;,  cosy-fitting  sleeves,  and  high  at  the  noc-k, 
siutilar,  m  fact,  to  those  dewribed  above,  except  with  shovtened  sldrtA  8hart  kIiwvm 
cyu)  low-cut  dnwm  should  not  be  tolerated  for  a  moment  The  le^  should  l>e 
protected  by  liglit  woollen  gaitore,  which  bocomo  aecessary  now  the  lower  limbs  are 
DO  ImifpT  coverol  by  tlio  voluminous  drajwry  of  thu  first  long  dothcis  atid  Utickur 
ones  riunild  be  worn   '  '•■'.'•  oat  of  doors^      ilnro  l^ft  as  well  as  hare  arms 

diallengo  colrl  winds  a  v^''^  dangeroasly,  are  fruitful  suurem  of  cold*  and 

chills,  and  eanm  a  feeble  circtilatinn  in  hands  and  fvet. 

The  nigbtKlrass  shotdd  bo  of  Qanuol.  Childn-n  tire  apt  to  throw  off  the  clothing 
in  their  sleeps  and  a  wooUon  bo4ly-vovorin;{  of  tliix  kiiul — as  I  montioiied  in  speaking 
dl  tha  mana^mt-nt  of  tlio  night  nunicry — allbnls  pmtection  against  chills,  and 
relieves  the  motbifr's  anxiety  about  tlia  diild  becoming  iincovored. 

8ocks  are  more  suitable  than  stockings  for  children,  since  the  latter  naually 
^■kitd  garters,  which  are  mast  objectlonabk-.  I'he  jmssuro  they  exercise  on 
Hf  vessels  of  the  leg  intcrffrra  with  free  drcaUtion  throu};;!!  the  limb,  is  a 
constant  aonroe  of  oold  feet,  and  is  liable  to  give  rise  to  varicose  veins.  If  socks 
am  worn,  the  legs  sltnald  ho  protected  by  drsweni  and  galtors.  If  stonkings  are  oon* 
■dsred  indispensable,  thry  sltaold  bf>  kept  in  place  by  suspenders  attaohed  fc»  a 
watstband^an  appliance  now  happily  superseding  the  classic  but  injurious  ^rartcr. 

iloots  and  slioes,  again,  oro  a  frequent  cause  of  misoliief.  The  objuct  of  cover- 
ings for  tho  feet  is  to  keep  tlMoe  roeniben  warm  and  dry,  and  also  to  protoot 
tbcsn  from  being  injured  in  wslkinx  by  rouah  contact  with  Btfmi's,  or  othor  hurtful 
okjoota.  The  stitf  slioui  in  fashion  in  this  country  are  not  ulnpt^<t  for  childish  fiwt. 
An  infant  should  wear  soft  woollen  socks,  no  Icutlier  shoes  uf  any  kind  until  it  runs 
abont;  oven  then,  in  tho  house,  soft  buskins  without  stiff  eolee  should  1*0  the  only 
woar }  bettor  still,  perhapa,  the  child  tthould  run  with  bare  feet — a  plan  which  has 
baen  adopted  in  one  or  two  hdmes  with  cxcRllont  Tesulta.  Out  of  (lonnt  b-nthiT  iKiois 
ma«t  be  worn,  but  tiiosc  should  be  instantly  replaced  by  soft  shoes  the  moumut  the 
chihl  cornea  in.  This  shotdd  bo  the  rule  with  older  (^ildrtn  too,  not  only  tn  wet 
matfaer  for  tho  sake  of  ensuring  dry  fe^jt,  but  K)iially  in  dn.'  wtuther,  for  tlie 
porpoaa  of  rslteving  pmamTT  on  tho  feet,  and  allowing  them  fny  piny.  In  <uimo  ex- 
tremu  cases  of  wi-ak  onkka,  boots  with  stid'eiunic;  at  the  upper  part  may  be  necessary ; 
hat,  as  a  mle^  the  support  is  better  given  by  light  woodan  spUnta     However  easy 
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and  wtill-miulc  the  boots  may  be,  they  cramp  and  confine  the  foot  in  1000  degnc, 
and  iLix>  fruitful  in  corns,  bunions,  bent  toes,  and  chilblains;  and  tJMftiffiiiItt 
prev'jiit  tho  mu^ick'S  of  the  foot  itself  fi*om  exerting  full  spring  and  action. 

Tho  Bed  Itidifin,  who  wears  moccasins  of  deer  skin^  soft,  pliable,  and  fitting  llk^ 
a  glove,  It&s  a  mtiacular,  rounded,  perfectlj-modelled  foot,  which  enabled  himtonllE 
with  ease  and  grace  at  a  pace  which  is  unequnlled  except  by  highly-tfained  p<d» 
trians  here.  He  lavigli»  witli  derision  at  the  gaunt  and  skinny  member  of  kii 
civilised  brother  witli  iie  undevolojied  muscle,  and  hideously  diBtorted  by  the  kiM 
leather  boot  The  best  formed  feet  to  be  met  with  in  this  country  are  gmoojtt 
the  children  of  the  Scott^h  and  Irish  peasantA,  who  go  without  shoes  and  ■toclriny 
altogether;  the  sooni  amongst  the  Lancashire  and  Yorkshire fftctory  workec^vW 
wear  clogs  witli  unyielding  solas  of  wood.  The  constant  wearing  of  heavy  ibootia; 
and  walking  boots  with  thick  unbending  soles  has  done  much  to  dt^orui  the  ^tl^  at 
the  well-to-do  folk  in  this  countiy,  as  well  ok  thoee  of  ploughmen  and  nawiea. 

Ferliaps  the  gnmi'^  of  lawn  tonnia,  by  allbrding  almost  daily  outdoor  amoMDeat 
and  exercise,  in  which  the  foot  has  free  play  in  a  soft,  flexible  soled  shoe,  uu^  ib 
aomethiiig  to  redeem  the  evil.  In  this  bleak  and  watery  climate  it  ii  hardlf 
advisable  to  abjure  foot  covering  altogether,  o^r  the  foslnoD  of  the  Sootdi  hmI 
Irish  poor — and  not  practicable  to  use  thu  soft  pliant  moccasins  of  the  Red  Indfai^ 
which  let  in  wet  frooly,  and  quickly  break  up  under  moisture.  But  the  evil  Bujr  be 
diminished  by  liaving  boots  made  to  fit  easily,  wide  about  the  toes  and  ioatqs 
grippin((  closely  the  ankle  only,  and  fitted  with  broad  flut  soles  as  flexible  as  u? 
b&  They  should  have  low  broad  heels  also — a  point  rarely  attended  ta  l^itl^i 
the  use  of  boots  should  be  limited  to  nccc«eary  omployuicnt  out  of  doors. 


WaSQINO    and    BATQIKa 

Purposti  terved  by  iVashhiff  ami  litUhiny.- — Tlie  object  of  bathing  is  primirSy 
that  of  cleanliness,  but  baths  are  used  also  for  other  purposes,  as  a  cold  both  for  iM 
I  tonic  effect  on  the  skin  and  system  generally;  a  warm  bath  for  its  soothing  inflnnio 
on  the  system,  or  to  promote  perspiration;  and  batlis  of  medicated  valon  it 
various  specific  effects  upon  the  body.  For  tlie  skin  is  something  mora  tkn  ■ 
mere  outer  covering  to  protect  tho  more  important  parts  within. 

It  is  studded  with  sensitive  nerve-fibres,  spread  over  it  bi  thousands  of 
branches,  endowed  with  a  delicate  sensibility,  which  convey  to  tlte  oentT«] 
systom  an  intimation  of  every  impression  on  the  surface.  A  countless  neti 
blood-vcssehi  and  lymphatics  ramifies  there ;  millions  of  sweat  glands  pour 
on  the  surface;  and  sebaceous  glands  lubricate  it  with  a  constant  supply  of  oily  nttHuet. 
So  that  the  skin  is  really  an  elaborate  apparatus  for  carrying  on  certain  iMat 
necessary  to  the  well-being  of  the  eoonouiy.  By  its  sensory  nerve  apporstus  it 
supplitis  information  to  the  ruling  nen'e  centre&  It  helps  to  regulate  the  tempeiatvit 
of  the  body,  preserving  it  by  preve^itlng  the  too  rapid  radiation  of  intenuU  holt 
lowering  it  on  occasion  by  t-lie  evaporation  of  perspiration  from  its  extemivv 
surface — at  one  time  raising,  at  another  flepressing  temperature  by  TOiTing  tltt 
amount  of  blood  in  the  superficial  vessels.     The  skin  removes  waste  matter  lUft- 
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>  in  penpuutioii — Bebaoeous  matter,  and  shed  scales  of  worn-out  covering. 
Tbc  tcvatiiMUit  of  thii  complex  stracture,  having  varied  &nd  important  functions  and 
reUtionft  intimately  afleoting  the  vital  organs,  will  obviously  have  a  marked  IiiiluoncQ 
upon  the  bodily  state. 

Th(>  application  of  oold  wat«r,for  example,  by  contracting  the  vessels,  drives  the 
blood  from  the  sur&ce  to  flood  internal  organs  \  chills  the  surfjice  still  rooro  by  (Jie 
direct  abtitracLiua  uf  huat ;  raiMiiig,  however,  the  temperature  of  the  blood  generally 
by  excitiuf;  au  increafiod  combustion  of  fuel  ulementa  to  make  up  for  the  losa 
It  gi^'es,  moreover,  a  shock  to  the  nervous  systeui  by  its  inituenoe  on  the  ncrve- 
Bbres,  shown  Eamiliariy  by  the  gasping  and  Ehivt-Ting  it  produces,  which,  if 
extnnnttly  sBVcre,  may  be  fatal )  and  it  arrests  for  the  moment  the  excretian  of  the 
glands. 

The  application  of  heat,  again,  relaxes  the  superiicial  vessels,  increases  Uie  heat  of 

^«  surface,  and  also  directly  increases  the  action  of  sweat  and  ■ehaceous  glands. 

^KThe  first  chilling  otTcot  of  a  cold  batli  soon  passes  off  unless  immersion  is  unduly 

^Rlonged,  when  the  body  temperature  may  fall  two  or  three  degrees,  and  dangv^rons 

dopreiuon  be  produced.    Itut  ordinai-ily,  after  the  bath  is  over,  the  state  of  chitlinesa 

of  surface  is  revenad,  tvaction  sets  in,  the  vesKls  relax  again ;   blood,  raised  to 

j{reat«r  heat,  now  nuhes  back  to  tlie  surface,  and  a  warm  glow  followa     Similarly 

with  a  warm  batli — tiie  first  rise  of  tomperaturc,  and  relaxation  of  the  superficial 

veasels,  with  increased  How  of  blood  to  the  skin,  is  liable  to  bo  followed  by  a  reversal 

of  this— «.e.,  contraction  of  tlie  vessels,  blood  lessness,  and  lowering  of  tt'Dipi-ruture, 

anleas  counteracted  by  friction  and  extt*mal  warmth.      Kxperiments  have  proved 

that  either  lowuring  or  raising  of  temperature  by  artificial  means  is  followed  by  a 

oontaponding  opposite  deflection  for  a  time,  so  that  the  temperature  of  the  body  is 

brought  on  an  average  to  the  normal  standard. 

Purther,  the  soaking  and  scrubbing  and  sluicing  of  the  skin  remove  the  waste 
matter  cast  out  by  the  glands,  and  shed  from  its  scaly  covering,  which  otherwise 
accumulates  on  the  surface,  and,  decaying,  contaminates  clothes,  poisons  the 
atmnsjihcre  by  foul  exhalataons,  and  aflonls  a  congenial  Koil  for  the  liarbouring  and 
development  of  the  germs  of  infectious  disease.  Whatever  is  left  behind  is  a  source 
of  nnwholesomenesa.  No  frequenc}'  of  change  of  linen  alone  will  compensate  for  the 
neglect  of  frequent  and  n-gular  washing  of  tlie  body.  The  secretions  and  debris 
affect  the  outer  clothing  as  well  as  the  inner  garments,  through  which  i\\ny  pass  in 
aome  degree  to  lo<)ge  in  the  external  parts  of  dress.  This  is  oomraonly  overlooked ; 
yet  all  outer  clothing  requires  to  be  freely  exposed  to  the  air  from  time  to  tinto, 
or  purtfit^^  by  stoving  or  other  means  of  disuifoctiiMi.  More  important  still  is  tho 
perfect  and  frequent  scouring  of  Uio  body  itaelt  Washing  and  friction  of  the 
akin,  too,  open  the  minute  ontlces  of  the  duots  which  carry  the  secretions  to  the 
surface,  thus  aiding  tJieir  free  discharge  and  the  proper  function  of  tlie  glands. 
A  cold  batlv  sgain,  by  its  action  on  tlie  sensory  nerve-fibrils,  tends  to  brsce  up  and 
snake  more  stable,  not  only  these  surface  branches,  but  the  whole  nervous  system, 
Just  as  a  warm  bath  lends  to  sootlit^  and  mtax  it 

HuXvt  for  Wathiwj  atid  Bat/tinff  ChUdnn, — Little  children  will  not  bear  the 
roogh  treatment  of  the  surface  by  extremes  of  heat  and  cold,  which  may  bo  used 
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with  iiapunity,  or  oven  witli  advantaee,  in  the  caso  of  fuU-growii  pe(^   Hh 
tamperature  of  a  vhild   ituages  6lij|[htly  hij;hi-r  titan  that  of  on  adolt^  hot  iti 
special  cliaractcristic   is  ita   mobility.      It   is   easily  distarbtvl    by  slight  cum 
MeiitAl  escitement  or  emotion,  brisk  exercise,  warm  clothing,  &  hot  rioid— »liici 
-vroald  not  be  m^Bcient  to  afibct  a  grown  person — will  send  up  the  tempentun 
of  a  child  a  degree  or  more ;  while  the  depressing  causcM  of  fatigue,  want  of  ho^ 
exposure  to  cohl,  will  lower  it  in  a  corre^Kmding  manner.     The  tetaperatara  of 
a  little  child  is  easily  raJKivl  anr)  readily  depressfid,  and  does  not  soon  n^ain  tbt 
natural  standard.     The  heat-regulating  apparatus  of  the  body  works  less  paMXy 
tium  in  adults,  and  it  is  necessary,  therefore,  to  use  the  agents  which  afTwt  the 
natunil  bod\Hi-ut — such  as  botJis — more  gently  and  carefully.    A  young  inluii 
in  the  Brat  few  weeks  of   life   should   be   washed   in   a  good-sized   bath  (wt » 
basin)  with  warm  water — that  is,  water  of  a  temperature  of  ^m  92**  to  95*^.  IV 
child  should  be  placed  in  gently  and  quietly,  so  as  not  to  frigbt«n  it.     At&nt 
it  may  be  lowered  in  on  a  Ifath-towel,  and  only  just  covered  by  the  water;  but  ss  it 
becomes  accustomed  to  the  opemtioiL  of  washing,  the  towel  may  be  dispenwd  vkh, 
and  it  may  he  gradually  immersed  up  to  tho  neck;     The  body  should  be  fmiJft 
rubbed  with  a  soft  Turkey  sponge  and  somB  of  the  finest  soap — common  soaps  of  ■& 
kiivds  contain  much  free  caustic  alkali,  which  is  irritating  and  apt  to  make  the  dm 
inBumud  and  sore,  but  there  are  a  nuniU-r  of  fine  toilet  soaps,  any  of  which  will  <)• 
p4)rf<v.tly  weli.     The  lather  should  be  Ihoroughly  rinsed  away  with  a  full  stream  d 
water  from  the  sponge ;  this  is  quicker,  more  elfeotual,  and  less  chilling  tlun  t 
small  trickling  flow.    The  child  should  then  \fi  dried  gently  and  rapidly,  bat  twt 
thoroughly,  with  a  tine  linen  towel ;  and  all  parts  where  friction  is  possible,  or  whm 
inoiffture  is  liable  to  a|tpear,  should  be  freely  dusted  with  puro  prepared  stardi,  or 
prepared  fullers'  eartli  powder.    Thorough  drying  and  free  dusting  are  csssntial  t" 
the  preservation  of  tho  infanl'f>  delicate;  skin  from  rashes  and  excoriations.    TV 
whole  operation  should  bo  rapidly  c^irried  on  l»ehind  a  screen  and  lefore  tht  ft* 
Wet  clothing   slinuld    be   instantly  removed,  and  the  wetted  parts  of  th*  ikiB 
sponged,  dried,  and  dusted.     As  the  child  grows  older,  the  heat  o£  the  batk-wfttf 
may  be  reduoeil,  until  at  three  montlia,  if  the  season  be  summer,  the  weathtr  wsiiBi 
and  the  child  strong  and  healtliy,  the  temperature  need  not  exceed  70"  to  80"— 
«.«.,  tho  bath   is  made  tepid.      In  winter,  however,  or  in  indemnnt  weather  n 
summer,  this  reduction  should  be  postponed,  and    the  warm  bath  continued  it 
a  slightly  reducesi   tt-mpt-jntui-c  (about  SJ*-'),  until  tho  child    is  six  months  oU- 
Iti  the  case  of  very  feeble  delicate  children,  those  V-om  prematurely,  or  of 
constitutions,  the  cooling   of   the   bath   must  be  put  off  still   later,  and 
out  with  even  greater  caution.     At  six  roontlis,  if  the  child  be  strong  aitd  well  thi 
morning  l<ach  may  be  modilied  by  free  sponging  with  cool  water,  at  a  teBpcntv* 
of  about  65*^  to  70"*.     If  tlie  season  is  hot.  absolutely  cold  water  may  be  used  far* 
robust  child    but  the  effect  should  be  welt  watcht^L     A  cold  bath  should  net  b* 
allowed  if  It  is  whui  to  leave  any  sign  of  chilliness  ra-  blneneas  of  snrfiaoa     la  aonf 
individuals  the  glow  of  reaction  is  vety  imperfect,  and  lips,  hsaids,  and  fintnoMCD 
livifl  attd  ipy-cold  Imig  nftemards.     For  these  the  cold  water  should  bo  postfionwl 
till  they  are  ei^tecn  months  old  or  more. 


TBM    COLD    BATS. 


Cavium*  toilh  rtgard  to  Cold  Ait/t«.— The  best  pl&n  of  giving  tbe  cold  buth  to 
Utile  chiUlrai  is  to  plooo  them  ux  a  bath  coDtAimng  warm  water,  waah  them  in 
that,  ftod  then  at  the  dniih  sponge  llit-m  for  a  uotnent  with  void  water.  With 
oUar  children  wami  water  shoald  be  pbced  in  the  bath  far  them  to  stand  or  sit 
ixi,  and  cold  water  dashed  fruely  over  them  with  n  large  sponge  Cnxn  a  baain 
htaudiug  ready  at  the  iijde.  hy  thia  means  the  ]iubsv(|ut-ut  coldness  and  discomfort 
•re  avoided,  the  feet  immersed  in  hot  water  are  kept  comfortably  warm,  and 
the  ia\i  tooio  effect  of  a  oald  ailusioD  is  gained  witiiout  its  diKadrontages.  In  hot 
■uamer  weather  the  worm  water  may  b«  cituitted,  and  an  ordinarr  (Mid  liath  givea  ; 
bat  in  winter,  and,  indeed,  in  cold  weather  at  any  time,  hot  water  to  stand  in 
alwuld  It'  the  rule  in  the  nuniery. 

A  cold  hath  thus  judiciously  administered  is  of  immense  sornoe  to  adalts, 
bat  to  children,  with  their  mobile  surface,  circulation,  sjkd  t(?mpenitnre,  it  is 
sapeeially  voluahtc.  It  praotiaes  the  sldn,  so  to  speak,  in  the  operation  of  regnUting 
the  blood  and  heat  supply  according  to  circumstancrs,  and  this  n-peated  praotioe 
renders  it  npt  to  meet  emeiiguiicicsB  aflectinf;  the  surface  heat  and  circulation,  such  as 
cold  dmuglite,  damp  air,  hot  I'uams,  scorching  sun  ;  and  mop.'ovf.T  Uio  daily  rffpctition 
of  the  proc«es  makes  tbe  nervoa  and  v«e«oIa  kos  sensitive  Tboy  ore  less  offoded 
by  oold  when  the  cold  comes  with  frequent  regularity  than  when  it  is  a  novelty — » 
■ttmoge  and  unusual  accident.  Gnat  care  ahould  be  taken  not  to  .frighten  duldren 
by  seven.'  fihookti,  such  as  a  shower-bath,  or  pinning  them  into  the  docp  water  of 
batha  or  into  the  sc-o.  31uch  cruelty  is  unintentionaUy  pntotiaed  in  tjiis  way,  with  tbe 
view  of  aooOHtomiag  the  child  nt  once  to  tlie  pluti;^  overhead,  or  to  ovtiroonie  what 
■eema  onressonablo  fear  or  obstinacy  in  objfvdng  to  it  A  dread  of  watc^r  is  fre* 
qaently  established  in  this  «-ay  which  is  inenulicaliU\  and  proves  a  serious  drawback 
to  comfort  and  safety  in  afterlife. 

U  tlie  cliild  is  delicate,  and  a  cold  liatli.  even  on  tlio  modified  plan  described 
above,  proves  toe  SKTerv^  tepid  salt  water  may  h«  sulMitJtuted  for  it  Salt  stiniulates 
the  akin,  and  sots  up  a  responsive  glow,  much  as  cold  wat4T  does;  and  ox  it  can  be 
given  wiUi  warm  water,  the  glow  is  obtainml,  while  iJie  n.'frigirating  cOecl  is  avotdod. 

By  Uii«  means  many  Individuals  excesalvely  sensitive  to  clumps  of  temperature 
and  AtmoK)>hore,  who  take  ooid  on  the  aiiglitevt  exposure,  and  live  in  an  almost 
perpetual  state  of  catarrli,  are  enabled  to  attain  a  fair  degree  of  hardness,  and  find 
an.  escape  from  tiie  risk  and  annoyance  nf  recurring  illness  of  this  kind. 

Tllo  pnii:Ui.-u  of  takiii;,'  warm  batlis,  which  is  very  cnstomary  with  semdtiTC 
persons,  makes  matters  worse  by  increasing  that  very  instability  and  over-seuslbility 
which  18  the  root  of  the  evil 

Cliildrea  should  take  the  oold  or  tepid  both  in  tbe  morning,  when  tJio  body 
aningea  wann  out  of  becl  witli  full  heat,  and  aUe  to  bear  the  cold  shodt  bust;  and 
ilalioald  be  given  without  delay,  before  the  body  is  cooled  by  exposure,  and  a  good  fire 
should  tie  kept  to  dress  them  by  afterwards.  Playing  about  the  nursery  in  night- 
dreia  or  dresning-gowu  ahould  never  be  allowed  Itefnre  the  morning  bath  ia  given — 
BSSCB  this  Gcx>U  the  body  and  extremiti<<s,  and  renders  them  leas  able  to  resist  oold 
and  react  ajpunat  it  At  uislit  nponpng  with  warm  water,  or  washing  with  soa^ 
and  water  if  neceeiary,  will  ho  sufficiont* 
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Anotlier  important  [toint  with  regard  to  tlie  bathing  of  children  is  thit  lley 
should  Iw  tlioroughiy  and  completely  dried  afterwards.  Not  only  is  Uiu  finctin  d 
the  skin  for  Kome  time  MfsentiAl  to  tho  ready  production  and  pennanenee  «(  ^ 
reftotive  glow,  but  the  porft^ct  dryini;  of  tlie  surface  is  neceuary  to  pnvcnt  c^aiifuj 
and  excoriationa  Neglect  of  this  rule  is  a  fruitftil  som-ce  of  timidl  childiah  loiama 
Cold  hand»  and  fept,  ehilblAins,  a  sense  of  chilly  discomfort  for  hourx  aftrmrdi, 
ore  amongst  the  common  rejtnlts  of  dismissing  the  child  from  its  bath  only  half 
mbbed  dnvn.  One  cause  of  thiK  hasty  and  imperfect  work  is  pressure  of  tiioe. 
Thf  nurse  gets  up  rather  lute  perhaps,  or  tlie  child  stops  playing  in  bed  'mSttA 
of  rising  promptly ;  the  breukfaat  bt;!!  is  expected  e%'ei*y  momeni ;  other  diildrec  «w 
wuitiiij^  thfir  turn  to  be  di-es^ed ;  scbool-time  niipronches;  anil  so  the  iinhsfff 
children  are  passed  on  as  rapidly  as  may  ho,  di-essed  while  their  skins  are  still  dao^ 
and  cold,  before  the  glow  of  reaction  has  been  established.  I'liti  natural  irDittUeDO* 
of  iKildrfu,  and  tlit-ir  dislike  to  the  operation  of  prolonged  rubbing,  favour  thiirtil 
practice,  and  tliua  they  enter  upon  tlie  day  with  depressed  circulation,  chilled  lilori, 
and  a  legacy  of  chapped,  aching,  tender  fingers  and  toes,  to  last  litem  for  weds 
to  come. 

The  lesson  of  perfect  cleanliness  of  the  body  is  an  important  one  to  impre* 
Upon  the  cbild.  Wc  have  seen  how  essential  it  is  to  the  preaervation  of  btalth. 
and  observance  of  it  in  the  sniallest  details  should  be  rigidly  enforced  ia  tbt 
nursery. 

Kvery  fold  and  crease  and  rcoesa  should  \»  as  carefully  kept  free  from  dirt  i) 
the  moi*e  accessible  parts.  Child  as  well  as  nurse  should  be  tau^t  Uiat  ft^t  ud 
.toes  and  hands  and  fingers  should  b«  kept  as  clean  and  dainty  as  iaae  and  ean^aml 
that  any  defect  in  this  is  a  reflection  on  decency. 


Development — its  Stages  axd  Disobders. 

Xhiriug  the  period  of  dcvclopQipnt>  which  extends  over  a  space  of  twcnty-fiw 
to  thirty  years,  certain  definite  and  iini>ortant  changes  in  the  bodily  structure  %tA 
powers  ni-e  accomplished.  At  birth  the  child  ent*>rs  upon  a  new  phase,  with  a  hndy 
still  imp(>rfectly  organised,  and  as  yi^t  unabli>  to  Bu.ttAin  a  sejiarate  existence  wttlt- 
out  external  aid.  But  this  stage  is  transitional ;  the  bodily  stmetura  pnigitaW 
steadily  toward*  a  moro  perfect  form,  and  to  increased  iwwer,  completentas,  orf 
independence.  The  process  goes  on  until  alx)ut  the  thirtieth  year,  when  it  is  fio^ 
completed  by  the  ossification,  or  tinal  transformation  into  bone,  of  tlie  sacrum  —the 
lower  portion  of  tlie  spine.  This  long  term  of  progressive  development  is  maiicd 
by  several  stages.  These  are  duGned  with  more  or  leas  aocnracy  by  the  ooouiroMt 
of  certain  cliarocteristic  features,  such  as  tlie  evolution  of  the  two  seta  of 
the  change  from  childhood  to  adolescence,  and  the  attainment  of  full  fom 
stature. 

Tlie  lirst  of  these  successive  stages  coincides  pretty  closely  with  tlie  first 
years  of  life.     During  this  jK.-riod  the  t4.'m|K)rary  or  milk  teeth  push  through 
gams  ;  the  skeleton,  largely  uui-tilaginons  at  birth,  advances  into  the  more  perfect 
Structure — bone.     The  muscles,  and  the  nervous  apparatus  which  oontiols  thiov 
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in  power  mid  Kope;  the  oltUd  learns  to  b&lance  its  body  iii  the  erect 
»,  to  sbiud  and  walk,  and  to  utti>r  articuUte  soanda.  The  intelitH-tnal  facul- 
iping  toother  with  Uiis  iiicrcoaed  wtueulor  power  and  dextori^,  the 
to  aasociate  ideas  with  eounda,  and  exprosKs  them  in  words, 
time  and  order  of  the  changes  evolved  during  this  tint  period  of  the  firat 
two  yvan  of  lift-  ufTonl  us<.-fal  landmarks  by  which  to  fstimate  the  progress  of 
»wih  and  developments,  and  deserve  a  iiiuru  exact  statement. 
WeiijlU  ami  IleujfU  at  DifcrvtU  Periodt. — First*  with  re^pard  to  the  simple 
matter  of  height  and  weight  Mothers  are  constantly  esceroiaed  in  mind  as  to 
whether  thuir  children  are  CT^wing  as  they  should  do,  and  whether  they  are  fairly 
□p  to  the  standard  bXtk:  Thenr  is,  of  course,  a  very  considemble  variation  in  this 
respeet.  £ven  new-bom  babies  diiTer  widely  in  build,  and  bulk,  and  form. 
Cbildren  are  made  on  different  models,  and  on  difierent  plans — aome  on  a  larger, 
■one  on  a  smaller  scale  from  the  first,  llioy  atari  in  life,  not  only  with  an 
indiWdiiat  peculiarity  of  bodily  structure  and  stren^lu  hut  one  of  varying  eapncity 
for  growth  and  development  Yet  there  is  no  necessary  relation  between  size  aul 
robosiness.  A  compamtively  amoU  child  may  be  extrsniely  sLrong  and  full  of 
vitality,  a  largo  onu  soft  and  feeble.  As  a  rule,  no  doubt,  a  vpty  small  infant  is 
osuolly  delicate  and  fragile  also;  but  as  an  indication  of  health  and  'vigour,  tirmness 
of  fle»h  and  bone,  with  a  steady  increase  of  bulk  and  weight,  are  of  far  more 
importance  than  gross  hiffh  ponderosity  and  stature. 

At  birth  a  Iray  should  wi-lgh  some  6|-  to  7  lbs. :  a  girl  somewhat  loss,  or  about  6 
to  6|  lbs.  These  represent  fair  average  weights,  but  the  range  for  a  healthy  child 
is  between  5  and  8  lbs.  Yet  children  have  !)cen  bom  opparently  healthy,  and 
liave  lived,  and  grown  up  into  strong  men  and  women,  who  weighed  much  less  than 
this  when  they  entered  the  world  They  have  been  noted  as  liglit  as  ilbs.,  and  on 
the  other  hand  agniii  as  heavy  as  1 2  lbs.  Twins,  agun,  are  always  of  lower  average 
weJxht  and  size  than  sin^e  children,  although  the  two  together  weigh  more  than 
any  sinc^p  baliy. 

In  height  a  boy  should  measure  at  birth  on  an  avcraige  18  to  19  inches;  a  girl 
some  half  au  iiich  leaa— Uio  range  of  health  lying  between  IG  and  22  inchea 

Thp  child  grows  with  rapidity  during  the  Arst  year — fast«r  than  during  any 
other  period  of  the  same  length  ;  so  that  it  gains  about  8  inchca,  measuring,  when 
twelve  montlui  old,  almut  27  inches,  its  weight  being  about  19  lbs.  During  the 
yonr  it  gains  only  4  inches  on  on  aveiage,  and  6  Iba.  in  weight,  reaching  a 
ire  of  31  inches,  and  a  weiglit  of  '2i  lb«.     But  theae  figures  represent  only  the 

1,  the  extreme*  ranging  between  u-ido  limits. 
With  ro^mril  to  weight  awl  plumpnoss,  it  nhould  Im  rememberefl  tliat  during  the 
>nd  year,  when  children  learn  to  walk  and  run  about,  they  naturally  bacoiiM 
;  their  inceaaaiit  restless  activity  requires  for  the  production  of  force 
axariad  a  largo  amount  of  fuel-food,  and  it  is  used  to  a  greater  extent  in  tliis  way, 
iuCcad  of  being  stored  up  as  fat,  as  it  is  during  the  inactive  period  of  earlier 
viftlaiioy. 

O'hildren,  again,  mny  be  extremely  fat,  and  yet  do6ci«nt  in  solid  bouc  and 
One  of   tiic   priu  children  of  the  tint  baby  show  was  brought  to  mn 
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aaQeiing  from  rickou,  fat,  flabby,  and  cartili^nous.  Yot  thero  is  no  hArm  in  Ui'  bt 
itaeU ;  many  hnalthy  children  are  strikingly  so  ))(>fore  thf>y  begin  to  nm  khor., 
■especially  if  fed  on  food  whicli  oontaina  a  large  |>rD]iortion  of  sogar,  u  Swis  nflk, 
for  example  It  is  Xh»  want  of  colour,  and  liardness  and  firmness  of  Mi  >> 
addition,  which  is  imsatUfactory,  as  seen  in  soft  white  children  fed  on  aitttdil 
fitriiuceona  food. 

Period  of  Walking  and  Talking. — An  a  nile^  childmn  of  average  derelapiMt 
begin  to  walk  from  the  twelfth  to  the  eighteenth  month.  Those  who  lew"  ^ 
crawl  often  find  this  mode  of  locomotion  sufficient,  and  %rill  not  trouble  to  kin 
to  walk  until  two  yaoss  old  or  more.  Lai^  heavy  children,  eqteoiaUy  if  <U  ■> 
Tiok(5ty,  filiould  not  l>e  encouraged  to  walk  Iwfore  eighteen  or  twenty  nimiUis  oU- 
With  regard  to  talking,  also,  there  is  great  variation.  The  baby  usnolly  btgiBili) 
Usp  a  word  or  two  soon  after  the  end  of  the  fiist  year ;  but  if  a  child  has  lewnl  ikr 
art  of  pantomimic  gesture  to  express  its  wants,  it  may  be  two  yean  old  or  vm* 
before  it  wilt  taka  tJie  trouUle  to  use  articulate  speet>h. 

Standard  Sigiu  of  Dev«ioptn«ni  of  Bom. — Ono  of  the  standard  signs  d  A* 
progress  of  bone  development  is  the  condition  of  the  anterior  foutauelle — thr  ■»■ 
called  "  soft  place  "  in  the  head,  well  known  to  mothers  and  noraeL     It  is  mtnilrf 
on  the  top  of  the  skull,  alxtut  ouo-tUird  of  the  way  between  the  fonbead  anllka 
ennm.     The  fontonello  represents  a  space  between  the  bones  at  the  point  wb« 
they  approach   together,   which  is   bridged  over   by  membrane   at   birth,  and  ii 
gradually  obliterated  by  extension  of  Iwny  fommtion  as  growth  proceeds.     At  fiifl 
it  is  of  irregular  qumlrongular  form,  in  area  perhaps  equal  to  a  florin.     At  ax 
months  this  should  be  reduced  to  the  size  of  a  shilling  or  thoreftbout&     At  the  ad 
of  the  first  year  the  membranous  portion  should  not  be  larger  than  bu^kdo. 
and  it  tlienceforth  rapidly  decreases ;  so  that  from  the  twoutieth  to  the  twenty-foorA 
month,   if   bone   fonnuiion   proceeds  naturally,  the  opening  should  be  no  \otiffi 
appreciable  to  the  touch,  although  the  actual  joining  of  the  bones  is  not  finsOj 
completod  until  much  later,  vix.,  about  the  fifth  year.    This  closure  of  the  fontandb 
at  thi?  end  of  the  second  year  afibrds  a  fair  test  by  which  to  judge  whether  li" 
development  of  the  Imno  is  proceeding  regiilarlv  according  to  the  Jitandard  mle. 

The  condition  of  the  long  bones — i.**.,  the  ribs — and  the  bones  of  the  anae  and 
legs  is  a  matter  for  obser\>atJon  also.  If  they  remain  too  soft  and  cartUaginoos,  ihif 
bend  and  give  way  under  t)ic  pressure  to  which  they  are  expoited  ;  aa  the  ribs  naia 
the  pressure  of  thfi  atmosphere  in  drawing  in  the  breath,  and  the  bones  ol  the  lifl 
and  arms  in  supporting  the  l»ody  in  standing  or  creeping.  The  giving  way  of  tin 
ribs  causes  tlie  chest  to  itssume  the  farm  of  the  **  pigeon-breast, "  from  the  AtUing 
in  of  tito  sides,  and  the  pushing  forwanl  of  the  front  or  Vtrcost^boue ;  in  ali^ 
easee  tiiis  may  amount  to  nothing  moi-u  than  a  small  depression  undemeatb^ 
nipples.  The  legs  or  the  ni-ros.  yielding  under  the  weight  of  tho  hodr, 
bowed ;  the  wrists  lieoome  enlarged  ;  sometimes  tho  ohild  grows  knodE-kneed.  or  Eli 
ankles  give  way,  owing  to  the  relaxed  condition  of  the  ligammits.  This 
of  impf^rfect  funuatinii  of  the  I>ony  structurrs  w  only  one  part  of  a  grDefSl* 
Btitutional  defect  of  development,  which  afTects  flesh  and  nerve  stnictai 
•a  bones  and  tooth.     When  it  exists,  the  child  is  flabby  and  feeble  of  ■luek^' 
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backward  in  erety  way;  it  sveats  about  the  head  to  such  an  extent  as  to  moisten 
the  pillow  as  it  sleeps  at  ni^t — has  a  tendency  to  cronp,  bronchitis,  diarrhoea, 
and  conTnldone.  8ueh  dire  reenlts  ocom*  only  in  certain  cases,  but  yet  it  will  be 
well  to  note  the  signs  of  ^e  first  appearance  of  this  tendency,  so  that  the  child 
may  at  once  be  placed  under  medical  treatment.  The  condition  of  rickets  is  in  the 
rast  majority  of  cases  due  to  a  simple  defect  of  feeding,  and  can  be  cured  quickly 
and  certainly  by  appropriate  measures. 

The  Time  and  Order  of  the  Appearance  of  the  Teeth. — ^The  process  of  teething 
is  always  a  matter  of  interest  in  the  nursery;  the  question  of  whether  the 
teeth  are  coming  affords  constant  food  for  discussion ;  the  advent  of  each  is 
viewed  with  pride  and  satisfaction,  and  there  is  good  reason  for  thi&  The 
appearance  of  the  teeth  in  due  time  and  order  of  succession  is  of  importance,  for  it 
^ords  evidence  of  the  regularity  of  the  general  advance  in  growth  and  development 
and  the  rate  at  which  it  is  proceeding ;  and  is  a  proof,  therefore,  of  the  sustained 
health  and  vigour  of  the  child. 

The  first  set  of  teeth — the  temporary  or  milk  teeth  as  they  are  called — 
which  are  twenty  in  number,  commence  to  push  forward  about  the  time  of 
birth,  but  do  not,  however,  usually  actually  emerge  through  the  gums  until 
■ome  months  afterwards.  The  first  in  natural  order  are  the  two  middle  front 
teeth,  or  central  incisors,  of  the  lower  jaw ;  they  appear  from  the  fourth  to  the 
eighth  month,  most  commonly  towards  the  end  of  this  period,  or  about  the  sixth  or 
seventh  month.  There  is  then  usually  a  pause  of  from  three  to  nine  weeks  before 
the  two  corresponding  front  teeth  of  the  upper  jaw  come  through,  about  the  eighth  to 
the  tenth  month.  These  are  generally  followed  almost  immediately  by  the  two  other 
front  teeth  of  the  same  jaw — the  upper  lateral  incisors — one  on  each  side  of  the  first 
pair.  After  this  there  is  usnaUy  another  pause  of  from  six  to  twelve  weeks 
befc»«  the  remaining  two  front  teeth — the  lower  lateral  incisors — ^which  now  como 
through,  one  on  each  side  of  the  first  lower  pair,  about  the  twelfth  to  the  fifteenth 
month.  Almost  coincidently  with  these — t.e.,  also  from  the  twelfth  to  the  fifteenth 
month — appear  the  first  four  double  or  molar  teeth.  Indeed,  it  constantly  happens 
that  the  two  first  molars  of  the  upper  jaw  appear  before  the  second  pair  of  front 
teeth,  or  incisors,  of  the  loioer  jaw.  Then  follow  the  first  molars,  or  front  double 
teeth  of  the  lower  jaw.  After  this  there  is  once  more  a  pause  of  two  or  threo 
months  before  the  most  important  event  of  this  first  dentition — the  cutting  of  the 
canine,  or  eye-teeth — takes  place,  which  should  come  through  from  the  sixteenth  to 
tiie  twentieth  month.  Then  another  period  of  rest  supervenes,  until  finally,  from 
the  twentieth  to  the  thirtieth  month,  the  last  four  double  teeth  appear  and  complete 
the  tale. 

This  regular  order  of  time  and  evolution  is  subject  to  variation.  There  are  well- 
anthenticated  instances  of  children  being  bom  with  teeth.  Mirabcau  came  into  tho 
irorid  with  two  teeth,  as  well  as  with  a  club-foot  and  tied  tongue,  and  Richard  III. 
and  Louis  XIY.  are  credited  by  tradition  with  a  like  precocious  develo]>ment  On 
&e  other  hand,  dentition  is  more  often  unduly  delayed.  Br.  Churchill  gives  a 
nmnber  of  instances  of  the  kind  collected  from  various  sources,  more  or  less  reliable, 
Ae  most  remarkable  of  which  are  that  t^  a  boy  who  did  not  cut  his  fint  teeth  until 
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the  age  of  seven  years;  another  who  at  aix  bad  only  ten  front  teeth;  ud 
a  third  vho  did  not  get  his  eye-teeth  until  he  vns  thirteen.  Alt  such  exovM 
caROS   are,  however,  enlirely  ozcoptional   and   rare.     But   stiil,  variaiion  vitlib 
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certain  limits  ore  suiBciQnUy  common,  some  natural  and  unimportant,  mu 
(Irptiixlent  upon  faults  of  constitution  or  of  nnrture.  Occasionally  the  Snt  XBiSk 
appear  within  the  tirst  few  weeks,  or  are  delayed  to  the  ninth  or  tentli  montbStCr 
do  not  appear  in  pairs,  or  not  in  the  litrtct  order  of  succesttion.  These  irregalAriti& 
however,  may  be  consistent  with  healtli — vagaiies  of  Nature  of  no  seriouB  impoit 
It  may  be  said  generally  that  robust  and  healthy  children,  properly  fed  and  nartund. 
as  a  rule  cut  their  teeth  about  the  normal  period,  earlier  rather  than  latex. 

Tliti  cross-cutting  of  teeth,  as  it  is  called,  or  cutting  them  out  of  due  order  rf 
succession,  or  not  iii  pura,  is  of  little  importance,  unless  it  is  associated  with  Uti 
development 

Tbo  api^carance  of  the  teoUi  earlier  tlian  usual  lias  in  itself  little  «ignifiott<f'- 
It  may  occur  in  healthy  children,  but  is  most  common,  perhaps,  in  ohtUnn 
who  are  fragile  and  precocious^ — one  sign  only  nut  of  many  of  a  tendency, 
ripen  early,  the  result  of  an  original  constitutional  ])ecultarity.  Delay  in 
appearance  of  the  teeth,  on  the  other  hand,  like  retarded  closure  of  the  foDtanolkl 
suggestive  of  thu  backwardness  in  \xmc  fommtion,  described  before,  a  defect  usaallf 
due  to  wrong  feeding,  capable  of  arrest  and  cure,  although  fruitful  iu  trouble  if 
not  removed.  Thi»  condition  may  be  present  in  any  degree,  from  extreme  ooft* 
traction  of  chest  and  distortion  of  limb,  to  a  yielding  of  aoftened  bone  so  slight  M  9_ 
be  capable  of  detection  only  by  an  expert  Late  teething  is  often  one  of  the 
indications  of  this  minor  form,  and  children  affected  in  this  way  frequently  doi 
begin  to  cut  their  teeth  until  twelve  months  old,  and,  in  extreme  casoi^  as  UtoM 
the  end  of  the  second  year.  This  is  of  importaaoe,  too,  not  only  au  a  sign  of  tfas 
state  of  defective  nutrition  generally,  but  also  because  the  teeth  evolved  thus  law 
make  their  way  with  difficulty,  arc  liable  to  excite  sterious  distress  and  diaordar  in 
the  process,  are  fragile,  moreover,  and  decay  almoet  as  soon  aa  they  appear, 

if,  then,  a  child  reochos  the  age  of  ten  or  twelve  months  without  any  app■B^ 
ance  of  tcetli,  or  if,  although  the  first  caine  in  due  time,  the  succeeding  groups  fail 
to  follow  within  reasonable  space  afterwards,  according  to  the  data  given,  it  will  b* 
well  to  consider  whether  there  is  any  special  cause  fw  this.  Examine  wbethir 
there  are  other  signs  of  Iwickward  development  Consider  whether  the  child  gsta  a 
sulficieut  amount  of  milk,  or  of  nitrogenous  matter  and  fat  iu  somo  form  or  oOus; 
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.  too  larf^cljr  on  EarmoM.'oui  food ;  whctlier  it  ia  supplied  freely  witli 
^mTlivcs  amidst  wholesotoe  sanitary  conditions,  ft  inay  ho  tlut  all  is  well, 
tim  alarm  a  fatso  ono,  and  the  delay  in  dttntition  dna  to  a  zwtuni  slownf-ss 
gC  developnteut  But  the  chances  ore  there  is  some  outside  cause  for  it,  wbich 
an  be  remedied,  and  a  long  train  of  futurt!  troublt^  tliua  satiafikctorily  averted. 

jiiimenU  As$oeiaied  wUlh  TtsetUituj. — All  the  aUiuLinte)  attributtxi  to  tL-ething 
»aiiot  really  be  asorihe^t  to  this  ooose,  or  to  this  oaase  alone.  l*hr«re  cnn  lie  iiO; 
itoubt,  bove\'er,  that  the  forcible  paasage  ai  tseth  through  the  gnnis,  making  thoii 
tray  by  actual  pressure  upon  the  parts,  ia  a  Murce  ot  irritation,  which  afle 
lifferout  pai'ts  of  the  economy  in  various  ways»  more  [wrticularly  the  iwrvoos 
lyst^in,  thi/  inui^iLs  merobmne,  and  the  t»kin.  Signs  of  thi»  appear  in  rastlesflnMK, 
tits  of  crying,  disturbed  sleep,  night  terron,  in  some  eases  conrulsions,  brdnclual 
:aUrrli,  diardiofa,  eruptions. 

Yet  these  are  by  no  means  invariable  or  necessary  arcompanimeuta.  When 
k'ntitiou  proceeds  favourably,  tlio  pain  and  general  irritation  are  usually 
Uight.  Tlio  discoDifurt  is  chiefly  local,  from  the  pressure  of  the  odvoneii 
tooth  against  the  libroaa  capsule  which  enclosea  it,  and  on  the  gum  above.  The 
ir«  gradually  absorbed,  and  the  tooth  passes  through.  The  pressure  causes  the 
puDB  to  become  sw(^len,  the  irritation  excitea  the  flow  of  saliva,  so  that  tli<<  child 
jnbbles  from  the  mouth,  puts  everything  it  can  got  hold  of  into  it,  and  bites 
to  relieve  Uie  ficoso  of  discomfort  there.  As  the  toetli  advance  further,  the  gums 
twoome  sore  and  red^  perhaps  hot  and  ULfl&mod ;  the  child  starta  with  sudden 
twiiigus  of  pain,  becomes  fretfal,  restless,  sleeps  less  <juietly,  and  has,  perhaps, 
iliglit  loosent.-^  of  the  bowels,  and  a  rash  on  the  skin.  These  all  pass  away  when 
the  tooth  comes  Cairly  Uirough.  In  some  casea,  a  dribbling  moutli  and  a  few 
resAlen  nights  form  the  sum  of  the  infant's  troubI>» ;  and  the  whole  proceea  is 
ximplcted  without  nurse  or  mother  having  a  moment's  anxiety  on  account  of  It 

And  thi&  is  mutter  for  cougratulation  on  other  groundit  than  that  of  the  mere 
■scnpe  from  worry  and  distrpsa  at  the  time.  Kasy  teething  is  one  of  the  most 
raloablo  and  reliable  signs  of  soundness  of  general  health  and  vigour  uf  constitutiau, 
nnoe  a  robust  and  healthy  child  rarely  nffers  much  from  teething.  Occa-tionally, 
irery  Uu^  eye  or  double  teoth  oauae  serioiis  distnrliance  in  making  their  way 
throngh,  but  this  is  a  comparatively  ran  exception  to  the  general  nilei.  As 
imriously  stated,  the  children  who  sufler  moat  an  thoae  of  naturally  senaitivB,^ 
^Ptable,  nervous  oigauisation,  and  those  suffering  from  rickets. 

The  latter  ar«  liable,  above  all  others,  V)  the  <tiaorderB  accompanying  dentition. 
A  most  unstable  nervous  system  and  irritable  mucous  membrane  being  a  part  of 
Khair  defective  bodily  state,  they  are  especially  subject  to  bronchitis,  diarrhccn, 
taryngisiDtti,  and  spaamodio  and  convulsive  seizures  at  ^lis  critical  period  of  distur- 

Theee  ailments  arise  chiefly  during  the  latter  part  of  tho  ivriod  of  dentition.*] 
It  ia  the  eye-teeth  and  the  doublo-teeth  which  give  trouble.     The  pushing  incii 
Msldoia  excite  serious  irritation,  except  in  extremely  sensitive  backward  infant 
They  are  often  discovc-red  suddenly,  having  mode  their  way  through  without  giving 

previous  a%n  of  their  approocli. 
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Tub  Geneul  Masageuext  of  Cuiloish  Di&oedkrs. 

In  coneluBion,  a  fuw  words  o£  warning  witli  rug&rd  to  tbe  mantgeBwot  d 
cbiklicth  disorders  nitiy  b«  added  willioiib  unduly  trcncbing  npon  tnedk&l  tratatart 

Fifst,   it  may  bo  iaid  down  generally  that  the  hoiiHehold  medicinec  gmn  to 

L  litUo  childi'eu   should   be   iitrtctly  limited  to  simples,  such  us  nu4rttaBa,  a  litti* 

\  aroniAtic   chalk    powder,  and   aal-volatilcr  for  the  immediate  niUef  of  OaMlnw 

and  dliu'rlia-a,  tuiil  an  ooeodioiial  dosu  of  uistor-oil     Children  should  bo  tnuacd  it 

[,  take  medicines  voluntarily,  T^nthont  forcing  or  "drenching,"  as  il  is  called.   Ibt 

,  van  always  be  done  by  avoiding  drugs  of  disagreeable  taste,  and  the  aid  of  patMBM 

juid  kindness. 

:  A  special  caution  must  bo  given,  with  regard  to  the  occurrence  of  diankat. 
for  very  mistaken  notions  are  pi-evalent  un  this  subject  A  belief  eiisti  «n 
generally  amongtit  niothors  and  nurses  that  a  little  diarrhoea  is  an  enxUeat 
thing  during  tcctliing — a  safnty-vaU'e  an<t  preventive  of  convuhdons.  Ttn  « 
a  popular  fallacy.  Tliat  the  bowels  should  be  Eofticiently  open  ia  a  good  thnu^ 
and  there  is  aio  harm  xu  tlicir  being  very  sliglitly  relaxed ;  Imi  anything  Bwn 
than  thia  is  a  Bource  of  danger  to  a  little  child,  which  can  ill  endure  tbe  dnm 
I  of  purging.  Diarrhcca,  evrm  if  blight,  should  l>e  checked  without  delay,  and  kept 
carefully  under  control.  It  is  liable  to  run  to  a  degree  which  may  beoomu  ahaolntch 
uiteontrollable,  and  to  uet  up  tliat  very  state  of  couvohiiou  against  whidi  it  a 
OTroneoQ&ly  supposed  to  guard. 

Therefore,,  if  looseners  of  tbe  bowejg  arises  during  teething,  or  at  any  etfcv 
jKoioJ,  seek  medical  advice  as  to  its  n^ulation  forthwith. 

^,^1  With  i-eganl  to  the  opposite  ooudltiou  of  constipation,  which,  although  not 
dependent  on  t4.-othing,  is  often  most  troubleiionie  in  tiarly  childhood,  ttto  daaftf 
lies  mthei'  in  the  other  direction — of  u  too  active  interference  by  the  admineitnlis 
,  of  household  ivmedies.  llepeated  dosiug  witli  rhubarb  and  scuno,  Urv^orj-'o  powilr 
■  or  eastor-oil,  or  the  regular  use  of  enemata,  aggravate  the  condition  in  the  nL 
The  frequent  giving  of  nauseous  drugs,  such  as  rhubarb,  senna,  Qrogory's  powte. 
too,  disgusts  Uie  child  witii  all  Dicdicines,  and  it  refuses  to  swallow  any  wiUiMt 
a  struggle — a  serious  drawback  afterwards  when  medioiuo  is  nocoseary  for  thr 
trcutnient  of  a  dangerous  disease.  Tho  oidy  laxative  admissible  in  the  hnv 
management  oE  such  oases  is  the  simplest  saline  medtoiDe,  flnid  magnesia  v 
carbonate  of  magnesia.  Pemument  cnre  of  a  constantly  contint-d  condition  of  tl* 
bowels,  not  mifroqueitt  in  hearty  inilk-fttd  children,  can  be  effected  only  by  avin 
regimen,  and  truatuuut  syjitvmatically  carried  out  under  medical  odvica 

A  form  of  nervoua  attack,  which  is  a  common  cause  of  anxiety  and  aUrv,  b 
wluit  is  called  nightrscivaming  or  night  terrors.  The  child  wakes  up  wiAMj 
during  the  night,  sci'eajning  violently  and  persistently,  looks  wild  and  tcnttf'i 
refusing  to  be  pacified,  ai-cmiusly  oidy  half-consdotiH.  and  not  miderstandiiu;  «lurt 
is  said  to  it,  or  noticing  the  nurse  or  mother  who  is  with  it  After  a  timo,  ititf5 
be  an  hour  or  two,  it  (juietA  down,  and  goee  off  to  sleep  again.  The  explsnalMa 
of  this  appiiftrft  to  l>e  tlint,  owinf;  to  tlir-  iiritatton  of  teething  or  aome  other  nov 
of  disturbance,  the  child  dreams  of  aometliing  terrifying,  and  wakea  np  in  an  agioT 
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td  distrefiH  and  fear.  When  such  an  attack  occun  there  is  some  canso  of  iiritutian 
at  tho  Iwttoni  of  it,  and  medical  advice  uu  the  point  should  he  obtained. 

llifl  slighter  iicrvooH  ailments,  restlessness,  crying,  disturbed  slot]),  arc  likewise 
n^s  of  tho  fxist«nc«  of  bodily  discomfort  of  Rome  kind.  Children  who  are  well  are 
comfortable ;  theftn  KymptoiiiR  show  thf y  are  not  so,  and  if  habitual,  are  proof  Uiat 
ait  is  not  quite  rights  and  tlic  cause  of  disturbance  should  be  inquired  into,  it  may 
be  aching  tender  gums,  or  uiicomfortublc  clothing,  or  llatulc-nce,  or  nervous 
trritabtlity  from  some  other  trouble  of  greater  impoi-taace.  Such  ailments  must  not 
liL-  glossed  over  and  lulled  by  soothing  sj'nips  and  eliTtirs.  Narcotics  may  efl'ect 
their  object  at  tho  time,  but  thi*y  nro  dangerous,  and  infallibly  lejid  in  the  end  to 
lerioos  impairment  of  healtli.  If  the  disorder  is  such  as  to  require  i-emcdy,  the 
caK  should  be  referred  to  a  doctor. 

lu  these  days  instances  of  tlie  surreptitious  une  of  soothing  syrups  by  nurses 
of  tlie  lietter  class  are  rare,  altiiough  tho  practice  is  still  prevalent  amongst  the 
poor.  In  a  yonng  child  the  occurrence  of  constant  drowsiness  so  that  it  hardly 
-vakes  to  take  food,  constipation,  and  a  contracted  state  of  tlio  pupils  of  the  eyes 
(sijfns  of  tlif  effect  of  opium  in  some  form),  sJiouUl,  howevei",  rouse  suBpitiion  of 
drugging  of  this  kind 

It  must !«  remembered  that  children  vary  immensely  in  the  amount  of  sleep 
they  take,  and  in  the  time  at  which  they  take  it  Some  sleep  placidly  duiing  the 
j^reatcr  part  of  the  internals  Wtween  feeding  times  for  the  tirst  few  montlis  of 
life,  and  spend  a  peaceful  end  mitruubled  existence.  Otliers,  again,  seem  to  have 
a  perverse  habit  of  sleeping  during  tlie  day,  and  lying  wakeful  during  tbe  uight, 
happy  and  content  so  lung  as  amused,  but  resenting  by  pitiless  er)'ing  all  attempts 
to  coax  tliem  to  he  laid  in  cot  and  put  to  sleep.  For  this  there  is  no  remedy  but 
time  and  patieJice.  Usually,  however,  restleflsneKR  is  due  to  l)odily  di.icomfort  of 
some  kind,  and  the  cause  of  it  should  be  inc^uired  into  and  removed. 

Lastly,  witli  regaixl  to  vaccination.  This  should  be  done  ^''itliin  the  regulation 
|tee  of  three  months  if  possible.  Cliildren  bear  it  more  easily  before  the  j>eriod  of 
Inhing  disturbance  tuits  in,  and  to  \e&ve  it  nntil  this  has  passed  is  to  expose  the 
in&nt  to  terrible  risk. 

An  attack  of  small-pox  is  almost  certain  death  to  a  young  cliild ;  tho  proof  tliat 
vaccination  allbrds  certain  protection  from  such  fatality  is  itbsoluto  and  complete ; 
the  evidence  on  this  [wint  aftbrded  by  smnll-pox  hospitals  is  ooncltisive.  Successful 
v30cination  confers  absolute  inmiunity  from  death  by  small-pox  for  many  years  to 
eome ;  in  tlio  vast  majority  of  cases  it  protects  from  the  disease  altogether — in  all 
tnm  tlic  disease  in  any  but  its  modified  and  milder  form.  The  existence  of  any 
•erious  afiection  of  another  kind  is  of  coui'sc  a  suRicii;nt  reason  fur  pustpoiung  the 
operation,  but  no  slight  skin  eruption  or  trivial  ailment,  such  as  is  often  deemed 
an  adequate  reason  for  delay,  shouUl  be  allowed  to  Btand  in  thi>  way. 

By  those  who  note  only  oceasional  conicidences,  and  found  an  opinion  uixm  tlic 
UUMlt  limited  experience,  vaccination  is  cre<litcd  with  being  tht-  caoie  of  skin  eruptions, 
and  of  worse  evils  stilL  No  one  who  ha&  ha<]  experience  of  children's  diseases  on  a 
larjge  scale  can  accept  this  as  true  fur  a  moment.  Although  I  have  been  conAtantlj 
an  the  watch  for  ou  accident  of  the  kind  during  the  last  twenty  years,  out  of  many 
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thousands  of  childi-en  who  have  come  under  my  observatiionf  I  have  not  metwiUi  ooe 
suffering  from  any  form  of  serious  disease  which  could  be  attribated  to  vaodiutioii, 
with  the  exception  of  one  or  two  instances  of  abscess,  due  to  the  use  ci  ortr 
ripe  lymph.  The  cases  of  such  transmission  of  disease  on  reotnd  altogetluTin 
extremely  few.  The  possible  evil  &om  vaccination  is  in  any  caae  most  renuite- 
with  ordinary  care  and  skill  absolutdiy  nothing;  the  good  is  undeniaUe  ul 
immense. 

Lymph  from  the  calf  or  from  a  known  healthy  child  aoswen  the  porpon 
equally  welL  The  most  nervous  and  anxious  mother  may  trust  her  dtild  to  bt 
vaccinated  by  a  responsible  practitioner  with  perfect  confidence,  assured  thst  witt 
reasonable  care  no  ill  results  can  arise  from  the  operation,  while  safety  fron  at 
of  the  great  scourges  of  human  kind  will  infallibly  be  secured  by  it. 
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Bt  Clubbt  Dckb,  H.D.,  B.a^ 
PlHrnoioK  to  Sufbir  Stated  amd  to  Aiiybi  HMpttoI. 

odootay— Sehod  HeKlth— -Cbdos  of  »  School— Chidoe  of  »  BiMtar— Obirfoe  of  ft  Botrding-honM— 
Edncfttion  bsfore  Eataring  Sabool— fiuiitu;  EdooAtioD— Entering  Scbocd  -  Hediod  Exuniiutlon 
— Tb.»  Hkiter*!  Boudiog-houM — Stodiea — Sleep — I>onmtorie»— Heftla— Suiitary  Amngementa 
— School — The  Chapel — CUat-roonu— -Over-work — School  Qoremment — Puniihinente — Fl&j — 
Ttjtieal  Edncktitm— lUneM-Stok-hotuet— Epidemict  «od  their  PreTcntioti— Infection— Self- 
T9gdi»tioa  of  Health— Dfty  SchoUi*— Oirk'  Schoob— Conoluiion. 

Imteoductoet. 

cz  many  accepted  trnths,  the  unity  of  man's  nature,  and  the  cbnseqaent  intimate 
ktion  between  his  physical  condition  and  his  intellectual  and  moral  efficiency, 
L  long  endured  the  fate  of  lying  bed-ridden,  as  Colraidge  expresses  it,  in  "the 
mitoiy  of  the  sonl,  side  by  side  with  the  most  exploded  errors  " — as  little 
mtave  as  though  it  formed  a  member  of  the  latter  class. 
'Dus  truth,  however,  is  now  being  rescued  from  such  companionship,  and 
empts  are  at  last  being  made  in  various  directions  to  render  it  practically  vital, 
will  be  admitted  that  at  no  stage  is  it  more  imperative  to  give  effective  recog- 
ion  to  it  than  during  the  period  when  both  the  physical  state  is  in  process  of 
:ixral  development,  and  the  mental  powers  are  at  the  same  time,  by  every  method 
3wn  to  able  and  experienced  teachers,  being  brought  into  active  play  and  power. 
Calae  step  here — a  want  of  concurrent  development  between  the  mind  and  ^e 
focal  basiB  with  which  it  is  connected — may  seriously  affect  the  whole  of  the 
On  life,  and  the  efficiency  of  the  boy  as  a  worker  in  the  world.  It  is  accordingly 
Ware  of  great  encouragement  to  those  of  us  who  have  to  direct  the  care  of 
dth  that,  following  the  example  set  by  recent  masters  and  teachers  of  sound 
i*e  and  knowledge  of  human  nature,  the  teachers  of  the  present  day  are  generally 
ling  and  eager  to  receive  and  execute  the  teachings  of  sanitary  science — knowing 
•t  their  work  is  aided  and  improved  by  the  work  which  that  science  takee  in 
vgCL  Education  happily  has  ceased  (or,  at  all  events,  is  ceasing)  to  be  the 
re  cnmming  of  facts  into  pupils'  minds,  to  the  consequent  over-development 
>ncmory,  and  the  neglect  of  the  active  powers  of  mind  ;  and  it  is  now  recognised 
t  it  must  not  simply  store  brains,  but  educe  faculties,  and,  simultaneously, 
t  the  physical  powers  and  functions  require  also  a  genuine  education  of  their 

a. 

How  fiu:  this  encouraging  change  is  due  to  the  enlai^jed  study  of  natural 
»noe,  now  so  prevalent  in  our  schools,  and  the  tone  of  thought  and  observation 
ich  it  produces,  it  is  not  within  my  province  to  inquire.    The  introduction  of 
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that  study  lias,  no  doubt,  bomo  its  shftrp  in  the  change;  while  the  prindpiet 
witi)  which  it  hfu  tnatle  parents,  boys,  and  mnstera  familiar  will  randor  mam 
thpir  perc<<ption  of  the  prindplcs  o£  sanitary  science,  and  increase  tluir  abffilf 
to  apply  them. 

The  time,  therefore,  seems  to  l>e  ripo  for  Bome  odequato  and  simple  gniilo  to 
tlio  application  of  the  principles  of  hygienft  to  school  life ;  and  my  object  in  tW 
follon-tiig  pages  in  coufinqubntly  not  simply  to  describe  the  general  prineipb 
of  }ica1th,  but  to  treat  of  them  in  their  relation  to  the  ciruumstanoea  of  life  ■> 
school,  and,  as  far  as  possible,  to  lay  down  precise  and  dear  rules  by  vhidi,  lo 
nn  odoqnate  extent,  the  masters  and  the  tioys  themselTes  may  be  mdilT 
guided. 

I  shall  sppak  Urgely  of  the  schc-me  tliat  shonld  be  adopted  in  "public  tAuh^ 
regarding  not  merely  the  indiviiJual  health,  but  also  the  entire  surrounding  oT  tk 
boy:  his  play;  his  time,  an^ount  and  mo<Ic  of  work;  tiie  sanitary  condttitn 
requisite  in  the  school-roora,  the  study  and  tlie  bnarding-houso ;  his  tneali;  oodkii 
general  course  of  life  while  under  school  control,  together  with  the  relalioni,  is 
respect  of  health,  between  the  lifo  at  liome  and  at  school. 

Lt  is  obvious,  however,  tliat  my  remarks  ^nll  equally  apply,  allowance  h«aj 
made  for  purely  local  arrangenients,  to  private  schools,  "vhi^her  for  l>oy«  or  px^ 

The  rolatiuu  between  home  and  school,  in  I'eHjKMit  of  hcaltli,  is  of  ihn  m* 
intimate  character,    for   tJje  beat  supervision  at  school  can  only  work  apoQ, 
raw  material,  so  to  speak,  which  tiu  home  supplies. 

The  most  elalwmto  snnltary  appliances  at  school,  and  the  most 
constritcted  scheme  of  life,  cannot  rebuild  the  imperfect  oonstitutlon — so  f!raqoeiidj 
brought  from  hnme  by  tlie  hoy — protluced.  or  fostered  by  sanitaiy  defects  and  nf^etf 
of  the  i-ules  of  health.  J,  Uierefore.  indulge  the  hope  that  such  methods  aul  nki 
laid  down  hereafter  &s  may  I>e  applicable  to  home  life  (for  though  here  reg^rdeln 
relation  to  school,  they  necessarily  possess  the. uidest  range)  will  gradually  bei 
until  the  boys  furnished  to  our  schools  shall  be,  as  far  as  healthy  condit 
personal  parental  attention  con.  secure  it,  .strong,  manly  fellows,  who  shall  oorapifto 
that  happy  transformation  of  our  scliools  throughout  Qreat  Bntaiii 
yein's  pimt  hits  lx!on  continuously  taking  place. 

I  am  also  hnprful  that  this  result  will  Ite  aided  by  the  inculoation  t^KmhEffB 
of  simple  personal  rules  of  health,  to  wluch  I  shall  refer  later  on ;  not  only  hmar 
their  intelligent  ooncuireuco  in.  aomo  of  the  methods  adopted  to  aecure  the  UStA 
bBoIth  to  them  is  needed,  but  also  that  they,  in  their  future  capacity  as  psnflb 
themselves,  may  intelligently  and  more  eealoosly  devote  themselves  to  thi*  »«k 
of  providing  and  maintaining,  wherever  their  influence  extends,  th&t  aotUMl  biWy 
in  whifh  they  arc  to  develop  a  sound  mind. 

I  fihiLlI  conclude  with  a  few  renmrks  upon  the  proper  trainiug  of  girls  dui:^ 
their  school  life :  a  moAt  important  subject,  looking  to  their  destiny  as  the  modKB 
of  the  future,  and  the  need  of  their  transmitting  n  hardy  and  healthy  net- 
Unfortunately,  this  subject  is  not  only  too  often  overlooked,  so  that  tht.>  j^foaX 
education  of  girls  is  wholly  ncglect4xl,  but  some  of  the  prevailinj;  rnrt^r**  ^ 
fiuuiole  education — among  which   I  would  specify  the  exoeasivo  ooaqxtilioa  ^ 
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examinatjona  whicli  is  now  so  rife  amoti^  girls — an>  flbaolutoly  fatal  to  a  healthy 
Utirlhood.  I  add  one  word,  and  one  only,  upon  tJio  moral  considerations  wliich 
enter  into  all  Bystema  of  hygierif.  The  tvacliinj;  at  home  in  respect  of  self-reliance, 
ptttiencc,  purity,  trutli,  nnd  endurance,  followed  by  the  \TgiUnt  development  of 
tliMB  virtues  in  the  litllp  -world  of  school,  while  ennobling  the  whole  nature,  aid 
mentiaUy  also  in  securing  th»t  simple  strength  and  vigour  of  bodily  frame  which 
will  more  and  more  6t  it  to  become  the  worthy  companion  aud  servant  to  tho' 
sonL 


School  Healtw. 

For  tht».  all  the  conditions  of  the  pupils  shonM  be  so  regulated  and  under 
control  as  to  cmiure,  amon^  a  number,  a  ina:cimum  of  health,  For  while  an' 
individual  pupil  may  live  under  obviously  unhealthy  conditions,  and  not  apparently' 
siifltr,  yet  if  a  number  wero  congrpgated  together  under  similar  iTonditiona,  illness 
would  immediately  arise ;  so  that,  while  in  a  large  school  it  is  the  number 
that  Bliould  be  considered,  yet  in  carrj-ing  out  this  rwle  the  individual  pupil 
is  for  better  provided  for  than  he  would  be  otherwise :  for  a  number  can  only 
remain  healthy  when  their  surrounding  ciretimBtane(«  are  in  the  lughest  state  of 
efficiency. 

ni-faealth  amongst  a  number  means  that  thero  is  a  grave  fault  somewhere  :  a 
fkalt  in  which  a  number  cannot  live  i»  n  fault  in  which  the  individual  thould  not 
Uvft. 

Under  healthy  conditions  alone  crm  the  greatest  amount  of  work  be  obtained 
from,  and  the  most  favourable  chances  for  growth  and  development  be  ensured  to^ 
the  individnal  during  the  period  of  adolescence. 

School  health  can  aloim  exist  under  such  a  mode  of  lifo  as  shall  tend  to  produce 
a  sound  mind  in  a  sound  body,  and  not  a  veil-crammed  head  on  a  Ktuntfld  body. 
Therefore,  I  shall  have  to  speak  of  the  pupils'  mental  und  moral  training  in  con- 
sidering school  health  ;  for  the  health  of  the  body  is  influenced  to  a  great  extent  by 
the  mental  and  moral  education  of  the  pupil,  and  no  amount  of  school  health  con 
eijdst  at  all  without  the  harmonious  culture  of  the  mental^  moral,  ahd  physical  con- 
ilttiona  of  the  pupil. 

That  very  large  schools- — especially  under  the  public  school  system — are  a 
feature  of  Eugliwh  wjIiooI  lifo  is  l»eyi5nd  quMtion.  That  this  h  the  best  system  ia, 
I  think,  beyomi  a  donbt  But  while  I  .idvooate  these  large  public  schools  (which 
are  continually  on  the  increHse),  I  nm  sure  that  they  sliould  bo  split  np  into  various 
boenting-houses  or  sections,  for  each  can  then  be  bt-ttcr  managed,  and  if  infectious 
illnras  shouhi  oi-isc  it  is  less  likely  to  become  epidemic  than  if  alt,  or  most,  of  the 
pupiU  np>  congregated  in  one  house. 

These  boarding-houites  should  neither  be  large  nor  small — from  thirty-five 
to  ^fty  are  the  Itest  numbers:  u  less  number  being  unlikely  to  induce  a  fint- 
rate  master  to  undertake  the  rcsponsibiUty  of  a  house,  or,  having  undertaken,  to 
retain  it. 

Citoiee  <\f  n.  Rcknal. — Many  points  should  enter  into  the  parent's  consideration  of 
A  qneatian  so  important ;  and  if  I  were  to  lay  stress  anywhere,  it  would  bo  on  tJie 
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choice  of  tlie  boy's  jvrtt  Bcliool,  for  not  only  his  health  but  his  chancier  oln 
depends  on  tho  clioractcr  of  his  first  school ;  and  yet  the  parent  freqnendj  iImbi 
L)iis  school  of  no  inqtortana',  and  Uiinks  only  of  the  public  school  tliat  ii  to  cow 
after. 

Moreover^  in  the  uhuioe  of  a  school  for  his  eon,  a  parent  tJiooUI  not  Attm  itiit 
ft  sufficient  reason,  that  "  1  was  there,  and  my  father  before  me,  and  niT  gnul 
fathor,"  forgetting  tlnU  idl  iustitntious  change  as  iimo  goes  on,  and  that  there  ir^ 
Otlicr  reasons  besides  ancestry  in  scliuoU  wliich  sho\dd  determine  the  ohoioei  k 
I  great  wrong  may  bo  done  to  a  boy,  and  his  whole  life  blightod,  b^  a  ntiittki 
here. 

And  6rst,  I  think,  the  boy  himself  should  be  considered  as  regards  btf  A*^ 
— whether  the  school  be  rightly  situated  tianitarily — for  often  the  sitiiatioo  msj  W 
prejudicial  to  a  boy,  and  instead  of  his  developing  into  a  strong,  healthy  bu> 
through  being  placed  in  healthy  circumstanoes  during  the  years  of  active  growtk 
tlie  reverse  may  Imppeii.  Thtire  may  be  developed  or  fostered  azt  hsieditv; 
weakneia  in  hit)  constitution  which,  under  more  favourable  ciroumstanoet,  ni^ 
havo  been  checked,  and  perhaps  even  eradicated. 

Thus,  a  boy  with  a  rlieitmatic  constitution   should  on  no  acoount  be  sent  ^ 
a  school  situated  on  clay,  and  with  a  humid   atmosphere,  where  perhaps  one bt^ 
in  every  thiiiy  sufferij  from  rheumatism  during  his  residence.       A    boy  fnff  s 
phthincal  stook  should  not  bo  placed  at  a  damp,  low-lying  school,  however  EuMU 
in  name  and  character,  and  however  many  ancestors  may  liave  honoured  it     A  bar 
with  a  fetthU  cireiUalivn,  showing  chilblains  on  lumds  and  feet  on  the  sIi^btfA 
provocation,  should  not  bo  plac>ed  at  school  in  a  cold,  bleak  situation  during  Im 
years  of  growth;  his  residence  should  be  high  and  dry, on  gravel,  and  with  a  cltotiU 
as  genial  as  may  be  foimd.    A  boy  «-ith  a  neuralgic  predisposition  ahnald  not  bo 
to  a  bWak,  windy,  exposed  placo  for  his  education,  for  he  will  be  always 
from  neuralgia  m  hood,  fuce,  or  ears.     A  boy  with  hercdiUi-y  pi 
kidney  dliefiae  might  be  saved  from  its  development  by  being  educated  ooly 
warmest  and  driest  place,  and  the  one  least  exposed  to  the  cold  winds  of  spring 
A  boy  from  India,  especially  if  he  have  suffered  from  malaria,  requires  a  diyaad 
warm  place  during  his  growing  years,  and  should  entor  his  school  only  at  tfae  no* 
favourable  time  of  the  year  for  fine  and  warm  weather.     The  beet  aituAtion  for  i 
school  is  at  the  top  of  a  hill,  facing  south,  and  having  the  soil  of  gravel.  saBcL 
or  chalk  ;  and  if  it  can  bo  so  placed  that   it   can   be   protected   from   thr  oMlh 
and  east  by  trees,  e^iecially  pine-trees,  so  much  the  better  as  a  health 
"boys  during  their  growing  years.     Such  a  situation  for  a  school  is  of  L 
vaJno  to  every  l»oy,  though  chiefly  to'the  delicate  ones. 

The  next  rjuestion  to  consider  is  tho  capability  of  a  boy,  no  that  he 
educateil  most  ttioroughly.  It  is  unwiso  to  st^nd  a  boy  who  has  no  taste 
who  cannot  master,  classics  to  a  puroly  classical  itchool.  It  frete  a  bov,  and  nvr 
make  him  miaeruble  and  ill  to  find  that  he  is  losing  caste  at  school ;  aod  tha 
resnlt  will  bo  aggravated  by  tho  oonsciousness  that  he  has  ability  which,  ia  tAat 
subjects — motlipiuatica  or  science — would  secure  him  distinctioiL  I  do  not 
imply  that  a  boy  who  has  no  taste  for  languagea  should  on  that  account  bo 
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from  the  tronfale  of  Icftming^  th(<m.  Fat  from  it  I  would  liave  erory  hoy  educatud 
|||kiroiigbly  all  round,  wnd  1  would  try  to  encoormge  a  taste  aud  a  likiiig  where 
Mbe.  ur  the  ix'Tcrac,  oxutvd.  But  what  I  mean  is  tbu  :  in  a  claaucal  achoot,  a  boy 
who  is  a  good  clamo  u  e%'etytbiDg ;  bat  a  boy  who  is  not  a  clautc  (and  whom 
nothing  can  tnako  into  one),  although  he  may  b«  a  perfect  genius  in  sokneo  and 
mathc-uiaticx,  u  nuwhere.  Were  Ruch  a  boy  placed  in  a  suitable  school,  ho  would  bo 
one  of  til?  loaders,  and  bis  prtde  and  pleiisure  would  make  luid  keep  him  a  leiuler. 
Yet,  ljein<;  improperly  placed,  he  is  unhinged,  and  ivv\%  cowed  because  of  hi»  inubility 
siUKWsafullT  to  compcrto  with  his  scbool-ft-lloirs,  in  spite  of  hin  tnlcnts  in  otiier 
dircctioua. 

It  seems  to  me  ttuU  achooLi  consider  the  rm/  eduoaition  of  a  boy  hix  too  litllrt, 
foi^vtCing  that  a  boy  is  sent  to  school  to  leant  to  prepare  himself  for  his  contact 
with  the  world  as  a  rcaaooable  boin){,  and  not  simply  »a  a  skilled  olamieal  ochoiar, 
and  pcrfaapn  nothing  cisa  It  may  be  an  eeaontial  part  of  alwy'saehDol  tndning  tbat 
he  l*e  taught  to  master  thoroughly  soinetliing  dilBcult,  and  ncccsntatlng  great  labour 
to  attain  it ;  but  this  training  may  sun-ly  be  found  in  science  an  well  as  in  clajtfioa. 
I  think  the  importance  of  learning  tlie  d«ad  langURgee,  as  a  tniining  for  yoong 
imnH",  is  ^'ery  much  exaggerated,  and  I  fail  X*^  see  their  superiority  to  mathrnintlc*, 
loe^  and  tho  modem  langtiagfle,  which  latter  are  for  more  useful  to  the  avcmgo 
on  entering  the  world. 
;  Where  a  boy  has  a  taste,  lot  it  be  onoonrsged  by  every  Ic^ptimale  means, 
making  him  onesided ;  send  him  to  a  scliool  where  he  can  most  perfectly 
)p,  mentally  as  well  as  physically.  Let  his  m«tMaJ  bread  and  meat  U<>  what 
caree  for,  and  he  will  eat  plenty  of  it,  and  not  mines  at  it,  as  he  will  at  work 
that  is  distasteful  to  him ;  ho  will  thi^n  thrive  and  be  a  eradit  to  you :  a  good 
worker,  because  ho  likes  hb  work  ;  self-reliant,  because  he  Q\v\^  he  con  niiuftcr 
what  lie  has  to  do ;  a  good  honefit  bay,  because  be  is  employed  at.  work  which  he 
ttkao,  and  so  hna  no  spare  time  for  even  thinking  of  evil.  (ii\-o  him  work  not 
eoogenial  to  him,  and  you  will  find  him  mope  and  be  out  of  hcolOi ',  dissulisfied 
with  himself,  his  matrter,  and  his  school ;  no  credit  to  himself  or  his  parvnts ;  an 
idler,  with  the  terrible  consent aeticce  of  iillen<>ss. 
^^  Choi&f  of  a  JtojUer. — Under  whose  care  and  supervision  a  \>oy  is  to  be  placed 
^^ble  at  school  is  a  matter  of  no  small  im|iortanco,  for  tliere  are  masters  and 
SMastora ;  and  while  all  may  be  equally  able  men  as  scholars  and  teachers,  and 
■0  ttjually  high  in  character,  yet  all  ar?  not  etjually  good  in  tho  maiiogeraent  of 

trs.     AlKive  all,  avoid  a  master  lax  in  his  discipline. 
In  a  private  school,  the  master  who  conducts  it  is  everything :  be  is  monarch 
hU  he  surveys.     In  a  public  school,  a  house-master,  under  whose  care  a  boy 
'  IS  i^sccd,  is  also  ewrything  to  a  boy,  and  has  absolute  control  over  him  during 
his  residence  in  his  house.     It  is  this  autocracy  of  a  house-master  which  gives  a 
boarding-house  a  character  in  a  school,  and  almost  irrespective  of  tlie  aehool :  so 
marked  often  that  a.  boy  bears  the  »tamp  of  hia  boarding-house  all  thruu;*))  life ; 
tho  boarding-bousQ   and  board toiihouae-master  are  a  distinct-  eloniont  for 
or  evil. 
And  while  house-masters  tlms   difler,  so  their  houses  ditfer  aanitarily ;   one 
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muior  will  neftk  out  nnd  «fieot  every  improvamoat  for  his  house,  vliiJe 

can  only  be  moved  by  a  groat  crisis  which  renders  changes  impontivc      So  it  ii' 

with  mftsten  of  pri%'&ti-  schools  as  wcU. 

Moreover,  boys  iii  ono  liouso.  meet  hoys  from  othpr  honaes  in  form  and  in  rkipd 
but  for  the  rest  of  their  time  they  are  iHolat«d,  u  a  rule;  th«y  umuUx  i^ 
together  as  hotises,  and  not  as  a  school^  and  a  boy  in  one  house,  as  a  mks  doM 
not  viidt  at  another  house :  though  in  »oni»  schouU  this  does  take  place  uioag 
the  elder  boys.  It  w  ill  thus  be  eeon  that  one  liouse  niay  differ  very  considBciNy 
from  the  rest^  and  while  the  tone  of  the  sclioot  may  be  good,  the  tone  at  a  bow 
may  be  bad;  or.  whilt^  the  tont!  of  a  Iiouro  may  be  all  that  could  be  doini 
that  of  the  school  itself  may  be  far  different  from  what  could  be  wisiied. 

It  must   be    retneralM.-red   timt   our   great    Hchools,  as  a  rule,  arc  ofiicend  \fj 
some  of  the  ver^*  ablest  in  the  land—men  whose  peers  it  is  hard  to  finiL    fisch 
schools  require  aiirlt  mixstors.      And  a  parent  needs  a  master  who  will  tiks  to 
plaoe,  and  be  able  to  instil  conBdence  in  the  boy ;  then  that  mntual  regud  viU 
exist  which  generates  not  only  respect  but  affection.     Some  of  the  best  UMoog 
friendships  have  been,  and  are  continually  being,  formed  between  a  boy  snl  Us 
master.     It  war   eminently  the  case  witli  Thomas  Arnold— whose  spirit,  I  •» 
thankful    to   say.   still   pervades  all  our  schools  mcH>e  or  less — the  friendahip  d 
whoso  pu]}ihi  livc^  in  Eiiglitih    literature.      It  was   also   the  case  with  JsnMS  A. 
QarHeld,  the  t««oher,  afterwards  President  of   the  United  Statea,  "  who  pprfarth 
inspii-ed  his  pupils  with  admiration  and  love  for  him,  because  he  strove  to  pin 
access  into  their  inner  soul-life,  to  teach  them  a  higher  conception  of  li&%  and  tbe 
part  they  have  to  bear  in  it." 

Again,  if  boys  differ  much  in  disposition,  so  do  mastera ;  and  while  hoik 
may  be  equally  estimable,  yet  Uioy  way  be  incompatible,  and  thus  inoapabte  rf 
getting  on  well  tog^rther,  because  of  continual  irritations  on  one  aide  or  the  odiR. 
really  without  anr  cause  :  e.g.,  a  quick,  impulsive  boy  may  unfortiuuit«tly  be  placed 
with  a  master  of  a  similar  temperament ;  whereas  such  a  boy  should  have  beta 
placed  with  a  more  placid,  cvcn-diE]>ositionod  master,  and  he  might  Uiea  hsn 
shown  that  love  for  his  instructor  which  is  so  mnch  to  be  desired  for  a  boy  daring 
his  formation  nf  cimraoter.  and  which  all  who  have  had  much  to  do  with  boys  kaow 
to  bo  a  Ufe-loog  gain  to  them. 

Choice  of  a  Jtonrtiiiig-houtt. — As  there  oro  schools  atid  fiokools;  and  umIms 
and  masters,  so  there  are  houses  and  hoases.  These  hooses  are  often,  and  viQ  bs, 
with  some  exceptions,  what  parents  demand  them  to  be. 

If  parenta  be  aatiatied  to  place  their  boys  in  a  house  or  school  where  donaitami 
allow  only  300  cubic  feet  per  boy,  instead  of  from  700  to  dOO  cubic  fectt,  that  it  el 
that  will  be  provided  for  them ;  if  parenta  demand  cubicles,  they  will  get  Ihsk 
notwithstanding  their  being  so  undesintble ;  if  parenta  be  aaiiifioil  that  thi 
dralos  of  a  school  aliould  be  connected  directly  with  the  aavnr  of  the  Inm. 
they  will  havo  the  satisfaction  of  having  their  sons  well  eeasonwd  wxlh  Hwr 
gas,  as  well  as  educate,  if  they  be  fortunate  enough  to  Lave  tlMtt  w&^ 
a  aerious  illness  ;  if  parents  wish  a  school  in  the  cnuniry,  with  ceaspools  ■ilaatrt  — 
level  than  the  well,  so  that  they  can  overflow  into  the  wall,  and  tlma  aippljr 
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an  infubion  of  oewoge  for  Uieir  sona  for  drinking  pnrpOBes,  instead  of  Ibe  odqittan 
of  oarth  closets,  they  will  find  this  arraupiaiuiit  provided  for  thorn ;    if  panmlH  bu 

^tkleaaiMl  that  tlmir  soiis  Bhoald  have  water  to  drink  untiltered  or  inefficiently  tiltered, 

^B^icjr  will  tiud  this,  too,  provided  fur  Uiem. 

^^L     What  lioiise  or  school  impI'o^'eIa(Hlt8  parents  deem  mcwmry  they  will  often 

^fpftve  to  tuilc  fur,  othorwiso,  as  n  rule — fOTtunately,  with  some  exoeptious — thoy  will 
not  be  Kupplied,  exoetjit  under  extreme  cironinstanceB  which  irajiera lively  demand 
thorn ;  but  if  masters  fiud  that  parents  are  alive  to  the  necessity  of  certain 
arrmngesients  in  a  school  for  ensnritig  its  safety,  and  oak  for  them  before  placing 
a  boy  there,  (tuch  arraugcmeuts  will  be  fortbcumiuK- 

What  a  lx>arcliiig-hoiise  of  a  public  school  and  a  dwelliog-bouao  of  a  private 
school  should  be  sanitarily  we  shall  consider  in  its  proper  pitice. 
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thoroughly ;  whatever  he  may  have  learnt  should  have  bpen  inculcated  with 
methfxl  and  cb-aiuitcli.  The  plan  of  kwtpinii  youaR  cliildri'ii  at  wurk  for  no  inauy 
hours,  quite  irr(.-.H^Hx:tivc  of  wliut  they  may  lourn,  as  so  maiiy  children  are  treated,  is 
wrong.  I  mean  that  work  which  ought  to  t«.kc  luilf-an-honr  to  get  through  Khould 
be  finislied  in  the  tiroe,  and  then  cease,  and  three  houra  should  not  be  occupied  by  it 
instead  ;  to  permit  this  teaches  a  ohiM  to  loiter  and  waste  time — a  habit  whidi 
will  cling  to  liiui  through  life. 

Early  pressure  of  work  cannot  be  sufficiently  deprecated,  nor  can  long  hours 
for  young  cliildrcn ;  either  may  cause  an  acute  broiu  illness,  w  entail  prdongod 
ill-health. 

Children,  ns  early  as  possibb,  should  not  only  be  taught  to  exercise  their 
fn«mo>rit$t  but  should  also  be  encouraged  to  develop  their  reasoning /acuities  from 
the  very  begiuniiii;,  so  that  they  raay  learn  to  tliink  before  tlioy  speak,  aud  nut  aak 
stupid,  unmeftning  r|i]e:f{tion&  A  little  wholesome  chaff  at  home  when  a  senseless 
qocstiou  is  put  or  a  foolitth  ol»ervatiou  mad«>  wilt  often  act  ax  an  efTeotual,  thoti|Th 
mild,  corrective,  and  will  save  him  ivoin  much  of  that  unpleasant  cliatf  and  teasing 
which  a  )K>y  is  apt  to  get  at  his  first  school. 

A  child's  mitral  edu/^tum  cannot  lie  l>egun  too  early  :  if  it  bo  art  r'arly  as  it  could 
and  siiouM  be,  he  will  act  rightly  almost  intuitively,  and  will  slum  wrong  without 
hesitation.  If  this  early  home  traiiiiug  bo  neglected,  later  on  it  becomes  a  hard 
lesson  to  loam,  sometimes  only  obtained  ailer  many  deplorable  falls,  Hometimea 
never  learut  ut  uU  tlirough  lifo  ;  tlie  uutrusiwurtliy  boy  becumuK  the  dbihoaouraUe 
man. 

The  child  should  1»  early  taught  geif-respe-el,  for  his  own  sake  as  well  a»  for  tikat 
of  others;  he  will  tliAn  be  ashamad  to  do  wrong,  he  will  feel  it  a  self-humiliation. 
If  he  respect  himself,  he  will  soon  learn  to  respect  others,  those  below  as  woll 
as  tiitMc  above  liim ;  theu  ho  will  not  only  k-aru,  but  fot-l,  tliat  wholesome  lesson, 
so  important  for  a  boy  to  know,  that  a  sctiool-fellow  is  not  a  gentleman  or  a  cad 

irding  to  his  birth  or  means,  but  one  or  the  other  by  his  conduct  alone.    Only 
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too  well  dofB  the  pliyvicLan  see  wlio  is  the  gentleman  and  vlio  the  rerene,  iur 
when  a  boy  ia  ill  lua  Urae  dmractor  ctnncs  out  most  c!e«rly. 

Some  uiay  be  inclin<Ht  to  think  that,  in  a  nchool  hralth  treatuK*,  T  am  owppiiig 
ont  of  my  pronnce  tn  making  any  observations  at  all  on  education,  and  itv  raenti^ 
ninral.  and  social  aap<vtii ;  but  I  cannot  consider  the  boy  mt  aohool  uport  from  hk 
surrounding — wlmi  he  in  and  may  be — because  on  ail  the  points  I  have  mentiuDad 
much  of  his  hoppiness  depends  ;  and  if  his  happiness,  ilicn  his  health. 

i^anitiiTtf  JCdufation. — It  in  very  imi>ortant  that  parents  should  eonnidw  •«* 
few  points  connected  witli  the  health  of  their  children  before  they  Icavc  lioiar  for 
school. 

And,  first,  I  would  mention  proper  Nothing,  all  clothing  being  used  rif't  nnlrfx 
[Adornment,  but  to  protect  the  skin  against  cold  and  a^iunst  warmtlL 

Onr  ikin  \i  about  the  most  important  gland  we  possess,  and  nft^U)>  :i  cnibu 
amount  of  care  and  prudence  to  enable  it  to  do  ita  duty,  and  to  prevent  lU  Icttil 
arrested  in  its  functions  by  sudden  chiingea  of  teniperatare ;  yet  the  twy 
greatest  carelesaness  exists,  and  little  thought  is  given  to  its  proteotiou.  Tb  prrrat 
ite  sndden  exposure  to  the  various  clmngns  of  (empenaure  to  which  we  on  d 
liable,  our  skin  requires  a  non-condfirtnr  next  to  it — in  winter,  to  keep  in  tlw  In* 
and  to  kppp  out  the  cold  ;  in  summer,  to  prevent  the  skin  being  checked  suddfinlyia 
its  action,  whether  it  be  in  the  sun  or  in  the  slutde,  whether  by  night  or  hy  diy; 
and  to  secure  its  efficient  action  under  all  conditions.  What  the  non-eo&docttr 
should  be  does  not  much  signify,  so  long  as  it  is  n  non-conductor.  Yet  pareiM^J 
allow  tlu'ir  sons  to  go  to  school  with  linen  next  to  tlie  skin — ^the  vnry  wont  4 
all  non-conductors,  Hannel  being  the  best,  then  merino,  silfc,  caliw,  «tirl  liwa.  b 
the  order  enumerated. 

If  tiiera  be  a  good  non-conductor  next  the  skin  winter  and  summer,  it  nuitm 
little  about  the  rest  of  the  clothing,  and  tlio  question  of  ov<reo«it/i  ia  Ui* 
immaterial.  This  applies  to  nil  children,  but  ten  times  more  to  children  fivB  • 
delicate  stock,  or  those  who  ha%*e  been  recently  ill,  or  who  have  come  from  WSi 
and  other  hot  clinintea 

Besides  thra,  too  much  care  cannot  be  bestowed  to  ensure  warm  /*ft  slwiiji 
Therefore,  Uie  boy  shonid  be  well  shod  with  thick  boots  to  keep  out  the  wM,  vA 
ho  should  be  provided  with  a  number  of  (muts,  so  as  to  allow  each  pair  t«  lieaM 
thoroughly  dry  after  getting  wet  before  being  again  worn.  The  bootx  ahovU  >• 
brood  of  sole,  to  prevent  the  foot  being  cmmiiti^l  in  its  growth  and  the  saM* 
arch  destroyed,  and  to  guard  against  the  toes  getting  anchylosed  frum  never  tvJif 
allowed  to  move.  If  this  rule  were  attended  to  the  me<lical  officer  wouhl  not  alwip 
rle  advising  about  the  deformed  condition  of  the  foot*  and  would  not  bsT*  * 
oonstontly  presented  to  him  those  painfid  casee  of  chilblains,  moatly  wisBd  If 
improper  or  imperfect  boota 

There  are  other  snbjecta  also—fuifi/ro/  rditf  is  one  of  them — en  iUUBM 
place  that  it  seems  almost  ludicrous  to  speak  of  them,  and  yet  whfli  iMr 
issue  is  important  they  should  not  bo  omitted  or  passed  over  as  if  titer  »^ 
trivial.  Parents  so  constantly  neglect  teaching  their  rhildrrn  ihjit  th*T  iWuM 
iutre  thoir  wiJ^irol  r^*/  doily  at  a  certain  hour,  and  yet  the  neglect  enUuIi  s  n^ 
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Amount  of  discomfort  to  the  boy  on  coming  to  sohoolf  and  often  a  ffnat  deul  of 
iU-Leolth,  oiul  every  now  and  tliea  daugtr.  To  onilt  laying  strras  nn  thiii  mailer 
would  h*)  to  omit  a  point  of  mucli  importance  cguuoclod  wicli  iLo  ht-alth  of  a  boy 
at  soLool. 

^  Thia  ia  one  of  tho  eaaieBt  and  earlioKt  lessons  a  ohlld  alioutd  be  tatigliL,  and 
^^ould  be  followed  up  with  unintet-nipted  regularity ;  if  observance  is  found  to 
be  difficidt  it  should  be  unfurx-Mxl ;  in  pnwiicL-,  mediciue  should  seldom  lie  roaorted 
ta  Of  course,  I  am  only  speaking  of  what  should  be  done  in  health,  and  am 
not  referring  to  iUnoaa  at  all  I  Uave  never  seen  a  child  in  health  who  really 
required  the  constant  aperienta  which  an  ao  often  given.  It  is  simply  tlie  reanlt  of 
eariy  bod  uianaf[ement.  I  have  over  uud  over  again  aliown  porenta  that  Ibis  ia  ao 
by  curing  a  child  at  once  by  a  system  of  rewards,  in  the  plaoe  of  a  system  of  physic. 
A  little  patient  poinfttoking  on  the  jkart  of  parents  from  the  very  beginning 
would  aave  tbe  tnmble  to  all  oonoemed.  It  is  neglect — early  neglect — and  that 
only,  which  causes  subwqQenfc  trouble. 
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V  Medical  Sseaminaium,- — When  a  boy  goes  to  school,  he  often  has  to  pass  throng 
a  pretty  searching  ordeal  before  his  nisatent,  in  order  that  tliey  may  ascertain 
wfaeiher  he  knows  enough  to  bo  permitted  to  enter  the  school  at  all,  and  what  standard 
he  has  reached,  so  that  it  may  be  decided  in  which  /arm  he  should  be  placed  ;  by 
this  means  he  is  not  set  at  work  above  or  below  his  capability,  but  a  knowle<lge 
of  his  working  powers  ia  fairly  gained. 

A  similar  examination  is,  or  should  be,  enforced  to  ascertain  the  capacity  of 
new  boy  "  to  join  in  all  »ehool  ffomm,  which  are  or  sfaoold  bo  compulsory 
tb  every  boy — for  it  is  neoessaiy  to  restamin  some  and  to  push  others,  ao  as  to 
avoid  thitt  worst  of  all  evils  in  a  school,  Idleness — unless  his  medical  examiner 
excuite  him  for  some  agnilicant  and  %'alid  medical  or  aui:gic«l  reason. 

This  mtdical  examina^n  should  be  as  searching  as  a  thorough  examiimtion  for 
lifi^insu  ranee,  for  several  times  1  have  accidentally  found  boys  with  mitral  diaeaso 
of  the  hcArt  joining  in  nil  school  games,  some  of  whidt  require  active  and  pro- 
longed exertion.  This  ph^'sical  examination  should  also  extend  to  the  eyesight,  a 
ilaCiset  in  which  is  often  the  cause  of  a  boy  not  gutting  on  with  his  work  in  his 
aebool,  entailing  very  oouaderable  safiering  from  intermittent,  and  then  [leniistent, 
hoodache, 

Tlirreforc,  jnst  as  tho  master  regards  it  as  on  essential  to  the  boy's  succeeding 
vHfa  his  education  that  he  should  be  examined  on  entering  school,  so  the  medical 
ofticer  should  know  what  ho  is  fit  for  and  capable  of  physically — what  exerduM 
will  incrou&ej  wliat  retard,  his  duvelopmeul. 
^h  The  medical  officer  sliouM  be  furthei'  aided  in  his  work  for  the  welfare  of  tlie  boy 
^y  as  mach  information  as  con  be  given  of  his  post  life  and  family  history  ;  whereas, 
as  a  ndr,  a  boy  is  deposited  at  school  by  his  parent  without  one  wonl  about  him 
Uiat  may  concern  him  when  ill,  and  so  the  metltcal  officer  has  nothing  to  guide  him 
ay  personal  or  family  i>oculinrity.      Now,  this  is  not  fair  to  the  boy  or  to 
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STUDIES.  887 

Period  of  Eniraitee. — With  a  strong,  hearty  boj,  it  does  not  signify  in  the 
east  when  be  enters  hi<  school,  but  to  a  delicate  boy,  or  one  who,  though  strong, 
las  had  a  recent  acute  illness,  or  one  lately  arrived  fnnn  a  hot  climate,  it  is  a 
natter  of  great  importance.  He  sfaoold  always  enter  Am  aefiool  in  the  spring,  so  as 
o  have  the  snioiuer  before  him,  and  thus  get  used  to  the  change  of  place  and  of 
ife  during  the  most  &TOurable  season,  and  so  aroid  ihe  risks  of  bad  weaUier  at  a 
ime  when  he  is  most  sxisceptible  to  its  influence. 

The  Master's  Boardino-housb,  and  Lure  out  of  tk:uooL. 

In  small  schools  all  boys  live  together  in  one  house,  which  is  dwelling-house  and 
cbool-houae  combined  ;  but  in  most  huge  schools — as  the  public  schools — boys  live 
ritb  different  masters  in  separate  houses,  and  meet  together  at  all  other  times — 
•t  chapel,  at  school,  and  in  the  playground ;  thou^  some  have  a  common  dining- 
tall,  where  the  whole  school  meet  at  dinner — a  plan  not  to  be  recommended. 

These  boarding-houses  accordingly  are  a  distinct  element  in  a  large  school,  and 
hey  vary  much  in  all  schools  and  in  the  same  school.  If  a  parent  will  bear 
n  mind  what  I  have  already  said,  he  will  carefully  select  the  boarding-house 
j[ul  boarding-house  master  that  may  suit  hia  son  best. 

Studies. — In  private  schools  the  boys,  generally,  do  not  havu  a  study,  but  all 
ive  and  work  together  in  a  common  school-room.  This  is  an  excellent  plan,  and, 
irorided  the  school-room  be  sufficiently  capacious,  a  very  healthy  one.  For  small 
loya  it  is  always  the  best  arrangement. 

In  public  schools  the  boarding-houses  are  supplied,  as  a  rule,  with  studies,  but 
iieiie  ore  of  two  kinds. 

First,  the  study  pure  and  simple,  which  a  boy  has  to  hhnsotf,  or  shares  with  a 
>rother  or  a  school-fellow.  These  are  excellent,  cosy  little  rooms,  where  a  boy  can 
rork  well,  either  alone  or  with  his  fellow ;  and  if  a  master  \w  careful  to  arrange  his 
wys  in  their  studies  as  he  should,  with  especial  referenda  to  their  characters,  no 
larm  results.  They  are  a  great  comfort  to  a  boy,  for  he  feels,  amidst  all  the 
>ublicity  of  school  life,  that  he  has  some  small  place  in  the  school-world  that 
M  can  call  hLs  own,  and  v/here  he  can  be  quiet  and  alone  sometimes ;  and  they 
ire  not  too  i)rivate. 

They  often  might  be  larger,  though  even  the  proverl)ial  6  f t.  x  4  ft.  study  I  do 
tot  condemn,  for  a  boy  ia  rarely  long  enough  in  his  study  to  itet  harm  through 
mafficiency  of  air  ;  anrl  if  he  be  there  for  any  length  of  time,  the  door  is  usually 
ipen  all  the  year  round,  while  in  summer  the  window  in  often  open  as  well,  and 
a  winter  there  is  a  lai-ge  iire  burning.  In  some  qvwh,  however,  no  fire-places 
tra  provided  for  studios,  but  they  are  warmed  by  hot-wawr  jnp'"'  ^^  ^Y  hot-air 
toes,  or  simply  by  a  passage  fire.  They  all  might  be,  and  slioiild  be,  better  von- 
Uated,  and  with  some  reference  to  sanitary  science.  If  all  firr.s  in  studies  wenr 
lone  away  with,  and  they  were  warmed  with  hot-air  flues  instead,  endless  expense 
ronld  be  saved,  and  a  continuous  supply  of  warm  fresh  air  could  be  supplied  to 
ach  study. 

That  these  studies  do  occasion  harm  every  now  and  then  under  the  present  system 
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is  iieyoncl  a  doubt;  tbus,  il  boy  often  makes  up  such,  a  huge  fire  that  he  cannolctii 
hxa  study  wheu  ho  has  uimlo  it,  uu  uccount  of  the  boat,  so  be  cither  opens  Uie^ 
•  ami  niiulow  anil  aiU  in  a  dii-cct  drttUght,  or  he  goes  out  of  doors  to  cool  hiraieil   1 
h&vu  kiiuwn  ciutes  in  which  a  severe  illnetw  has  followed  an  acute  chill  ao  caught. 

In  »ome  st^buols,  whilo  all  lM>y3  have  these  studies,  the  stoalier  boys  irewt 
allowed  to  use  thciu  in  tlie  eveiiiug,  but  are  aasoiublod  together  in  a  coqudod  nNBi 
to  prt^pure  their  work  for  the  morning,  in  the  presence  of  a  master.  Thit  ptu  k 
excellent  for  tlm  boys — tliougb  a  tax,  perha]M,  on  the  masters — for  more  and  bsUtt 
work  tR  got  nut  of  theiD,  and  there  is  less  8co|je  for  that  rowdyism  and  bullying  in 
the  studies  and  passages  during  the  long  winter  evenings  that  there  used  to  hr  is 
days  gone  by. 

It  is  a  very  liod  plan  to  combine  the  Ktudy  and  sleeping-room  in  ana  Fiat. 
because  the  boy  is  in  the  same  air  day  imd  night,  perhaps  stud}-ing  with  a  lig^tboraiBf 
all  tlie  evening,  and  then  sk-^jnug  in  the  exhausted  air ;  and,  in  tJio  second  plxst 
they  have  all  the  bod  fcattu-c^  of  cubicles,  on  wliich  subject  I  shall  have  mon  to 
say  presently. 

Sleep. — Sleep  for  growi:ig  Jxiys  is  an  irajiortant  matter — for  growing  boJ^ 
doing  a  full  amount  of  bniin-work,  a  very  iiuportanl  matter  indeed.  If  ibctv  Ik 
a  tendency  at  all  in  schools,  it  is  towortte  too  little  mtlier  than  too  aooh  ilMP' 
in  fiict,  in  pu])Iie  Bchools,  I  think,  lioys  scarcely  get  enough,  especially  the  younger 
ouL'ii,  and  were  it  not  for  hoUdnys  coming  mfsj  twelve  or  thirteen  wedc%  1  ^ 
not  believe  they  could  continue  in  health,  and  yet  do  well  tlieir  full  shaiv  of  ttoA. 
It  must  be  remembered  that  they  not  only  have  to  repair  waste — the  ordinarr  »Bir 
and  tear— na  adulfca  have,  but  they  liave  also  to  provide  for  growth  ;  thus  all  iW? 
origans  have  extra  work  to  do,  and  ro  require  extra  rest  to  recover  strength, 
over,  boys  are  more  active  in  mind  and  body,  and  thus  tliere  is  again  an 
wear  and  tear,  which  also  needs  a  still  further  increased  period  of  rest  for  repair. 

The  anioiuLt  of  actual  sleep  rcriuircd  for  boys  under  ten  years  of  sge  is 
,  hours ;  and  the  best  time  for  it  is,  except  on  the  very  hottest  nights  iu  H 
from  8.30  p.m.  to  7.30  a.m.  For  boys  under  thirteen  years  of  age,  t«n  hours  snii 
lialf  abould  be  set  apart,  from  9  p.m.  to  7.30  a.m. ;  breakfast  should  follow  st 
8  a.ro.,  and  school  ut  9  a.m.  For  boys  above  tliirteen,  the  eight  and  a  half  or  am 
houra  ns-itally  pprmitt^,  but  never  obtained,  are  not  too  much,  if  enough, 
sidering  their  active  period  of  growtli,  and  the  amount  of  mental  and  bodily 
they  undergo.  In  bed  at  10  p.ia.,  which  means  sleep  not  much  before  U  pj&4 
and  called  at  6.30  a.m.,  for  cliapcl  at  7  or  7.30  a.m.,  is,  I  believe,  the  rule  in 
moat  public  schools.  With  only  this  amount  of  sleep  some  boys  seem  weary,  vd 
look  as  if  they  did  not  got  Bufficient  rest 

Domntiorin  should  ba  places  to  sleep  in  only,  and  sboald  be  always  doMd  Id 
all  hoys  by  day ;  it  is  better  for  the  i-oouis  themselves  (for  cleanUniMS  lad 
ventilation),  luiil  far  better  for  the  boys.  They  should  be  large,  and  open 
view  of  every  occupant  of  the  donnitor}'  -  ten  or  a  dozen  beds  in  eodi  is  a  i 
if  nut  the  best,  size.  Their  temperature  should  avenge  25'  to  60'  Falur.  When  il 
is  possible,  they  should  face  south,  and  the  windows  should  go  well  to  the  top  ol  i1m 
room,  so  that  when  o[)cn  they  clear  tlie  u]>per  stratum  of  air. 
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At  the  head,  and  responsible  to  the  master,  of  these  roonu  should  be  the  best 
dor  boys,  or  prsepostors,  that  the  house  possesses.  Each  of  tiieee  boys  should 
responsible  for  the  conduct  of  the  dormitory  under  his  supervision.  He  should  be 
t  taoisted  friend  of  the  master  and  of  every  upright  and  pure  boy,  but  the  enemy 
every  boy  capable  of  any  impure  hint,  word,  or  act.  By  his  personal  influence 
ne  he  may,  as  I  have  known,  keep  the  whole  tone  of  a  house,  and  especially  of  a 
nnitoiy,  as  pure  and  healthy  as  could  be  wished  by  even  the  most  &Btidiou8. 

Cubicles  in  large  Dormitories. — These  cubicles  consist  of  a  large  room,  parti- 
aed  off  cither  by  boards  or  curtains  into  a  series  of  little  rooms,  the  partitions 
tally  not  l^elng  carried  to  the  ceiling. 

They  are,  from  my  point  of  view,  a  direct  invitation  to  impurity ;  and  I 
nk  no  school  has  any  right  to  put  this  unnecessary  temptation  in  any  boy's  way, 
Bvever  good  he  may  be. 

I  know  a  master  who  has  those  cubicles  in  one  of  the  dormitories  at  his  school, 
lave  told  him  how  I  should  like  to  set  fire  to  them.  His  answer  is,  "  Oh,  but  every 
rent,  on  viewing  my  dormitories,  always  remarks,  *  What  delightful  little  rooms ! 
lo  hope  my  boy  will  have  one  of  those  little  beds  in  those  cubicles,  and  not  one  of 
we  in  the  large  dormitory ;  th^  do  look  so  nice,  clean,  cosy,  and  comfortable — so 
me-Uke.' " 

I  have  no  doubt  whatever  that  this  is  the  observation  of  m<»t  parents  who  see 
oae  comfortable*looking  cubicles.  They  may  be  pleasant  to  look  at,  but  their 
ry  privacy  may  become  a  source  of  danger,  and  there  is  very  much  to  be  said  in 
voar  of  an  open  dormitory,  with  a  prapostor,  chosen  for  his  character  rather  than 
a  aldlity,  at  the  head  of  it.  On  parents,  therefore,  really  rests  the  onus,  if  they 
tk  for  these  cubicles,  or  place  their  sons  where  they  exist ;  and  on  their  shoulders, 
leraEore— not  the  master's,  or  the  boy's  school-fellows — rests  the  blame  if  their 
cms  become  corrupt. 

Cubicles  in  themselves  may  be  everything  that  can  be  wished  for  where  a 
Mslthy  tone  and  conduct  exists ;  but  where  there  is  the  least  unhealthiness  in 
t«i6— ss  there  always  is  amongst  a  number — they  foster  it,  and  are  an  invitation 
to  it,  by  the  privacy  they  afford. 

Every  parent  should  quietly  and  kindly  warn  his  boy,  before  he  first  parts  with 
■>ua  at  the  very  beginning  of  his  school  life,  that  he  will,  wherever  he  goes,  meet 
*ith  ume  bad  companions,  who  will  try  to  teach  him  bad  thoughts,  bad  words,  and 
^  habits ;  and  the  parent  might  well  tell  his  son,  as  Tom  Brown's  &ther  did, 
^Vrtx  to  listen  to,  or  say,  anything  you  wouldn't  have  your  mother  or  sister 
"*■*■,  and  you'll  never  feel  ashamed  to  come  home,  or  we  to  see  you."  By  this 
"*•!»  most  of  the  evil  referred  to  would  be  done  away  with,  for  the  boy  would  be 
'*  his  guard  in  the  first  instance. 

But  a  parent,  as  a  rule,  will  not  like  to  do  it,  and  will  trust  to  a  boy's  honour, 
"^to  the  master  telling  liim,  or  the  doctor.     /(  is  (Ae  parent's  duty,  and  his  €Uone. 

The  great  question  is,  What  is  the  remedy  for  this  wide-spread  evil } 

1.  A  timely  word  of  warning  from  a  parent. 

3.  A  more  reasonable  prefectorial  system,  where  character  should  rank  odove, 
^t  not  tmCAouf,  abiiity. 
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3.  Large  opea  (lonnitories  only. 

Sim  of  Place  for  Sleeifiny/.~l  think  Ur.  I^rkes  hu  conclusirelj  thorn  Ihii 
every  ndult  I'equii'oii  800  ouhic  feot  of  apooR  for  breathing  iu,  uud  Uuit  with  iffiMt 
ventilation  besides,  so  as  to  render  the  air  suflicieutly  pure  to  carry  oa  nspialMi 
without  drangUt.  Hv  sliuwed  that  air  containing;  raont  carboiiic  acid  thaa-Cpr 
1,000  volumca  is  poisonous.  To  prevent  tliis  oocnrnng,  3,000  cubio  feet  of  btk 
air  are  required  to  l>8  rppleniBhecl  pvory  hour.  If  this  air  bo  changed  more  freqiMatl]r 
than  £roni  threo  to  four  times  an  hour  by  ventilation,  too  much  druugbt  is  ocosoni. 
which  no  one  can  comfortably  bear  in  our  climate;  Therefore,  600  cubio  b(i  >f 
sfwrc  tOioiild  bo  supjiHcd  for  each  boy. 

Masters  will  naturally  aay,  "  But  I  hove  provided  efficient  ventilation."  Y*; 
but  if  you  have  ho  small  a  cubio  space  per  head,  ttiat  to  get  proper  veutilotiaB  ik 
air  has  to  enter  with  a  rush,  no  l)oy  will  put  up  with  it  Consequently,  ODe*> 
ftU  Uie  ventilators  stopped  by  the  boys  with  various  articles  of  clothing,  fm  ft 
soak  to  a  drf«sin^-gowD,  acmnling  to  the  size  of  the  ventilator. 

Of  oourse,  in  wai-ro  wnatlier  air  may  enter  vc^ry  ntpidly  without  penxptU* 
draught,  and  so  luea  cubic  njNtce  may  snffioD;  or  if  the  in-coming  air  be  «ti£aillf 
warmed,  it  can  be  admitted  much  more  freely  without  draught  being  Mtt  u^ 
tb»n,  again,  a  Knialler  culHc  tip»ce  will  yet  be  sufficient;  but  as  a  mle*  ia  onr 
climate,  HOO  cubic  feet  of  space  is  wliat  ou^'ht  to  be  provided  in  dormitoriei. 

Vvnttlalian  fur  dormitories  sliould  lie  obtained  from  the  open  cltimnay,  or  tif 
means  of  ventilators  over  doors  into  passuees,  which  in  their  turn  ibooU  W 
well  ventilated  ;  or  by  *'  conical  brick  ''  ventilators  fitted  into  an  outer  wall ;  or. 
again,  by  Tcibin's  «yBU:m ;  or  a  two-iiich  piece  of  wood  under  the  lower  edge  <rf  tie 
window-frame  to  prevent  it  from  quite  otoeing,  and  allowing  the  admiauun  cf  frnk 
air  Itotween  tlie  two  saslies  in  the  middle  of  the  window,  which  plan  I  cannot 
too  highly  of,  for  it  is  clCcieut  in  action^  cheap  in  cost,  and  within  the 
every  one. 

I        H'armvny.-^Wai-mth  for  dormitories  can  be  aupplicd  by  the  open  £n.  or,  flttH 
better,  by  hot-water  [tipea. 

Wanning  and  ventilation  combined  can  Itn  provided  for  dormitories  by  boMtr 
flues,  or  by  one  of  the  itaicut  grates ;  and  if  toarmth  should  o\'ur  be  suppUod  bt  (kv 
dormitories  of  Rchools— a  point  which  I  should  nut  n>ysclf  gcuerally  kIv 
making  boys  unnocessarily  sensitive — 4t  should  ba  this  warmth  cotHbio*^ 
ventilation.  ■  ,-('.  ih' 

The  plan  of  wanning  dormitories  by  freely  ItgKting  the  gas  shoukl  ocrcr  i» 
followed ;  it  is  bad  in  the  oxtruuu: ;  Ijotter  have  no  warming  than  such  warning 
which  bum.1  ep  all  the  fresh  air :  but  it  may  be  well  and  legitimately  umA  l» 
assist  in  wanning  and  aii-ing  the  darmitfirif^  for  the  last  few  days  of  the  i  Matin* 
before  the  boys  relnm  to  sdiool,  f/rovided  the  windows  ba  left  oi>ea  about  aa  isA 
at  the  top. 

It  is  a  pomt  of  great  importance  in  the  dormitories  of  scbools  that  wiffiriil 
$uperfieial  artxt  should  be  provided  for  each  boy,  and  that  beds  should  not  be  ^ataA 
nde  by  side,  »o  ulu»e  together  that  you  can  only  just  get  beivera  tbom  \  and  1^ 
fur  more  rcosous  than  oue.     One  di&odvauUige  of  this  close  pw^iog  is,  tlni  i£  ^ 


Enfiaetidus  iHneRS  attack  a  hoy  in  ono  bod,  tho  occapaiit  of  tliG  luljolning  Imm)  la  almost 
iore  to  be  infecU'd. 

TberaCurt),  8a{«rtkuil  uva  is  of  greai  coTiwqucncc  ;  unj,  taking  a  hofti  bed  at 
tcbool  OS  3  ft  X  6  ft.,  UiQ  BiiptTlicial  Krr>a  nliould  bo  ijnito  twice  tlmt,  6  f t  ^  12  ft., 
and  tbe  room  itfielf  1 1  ft  or  1 S  ft  high->-tho  latUtr  thit  better,  m  it  fnip|ili(«  ritoiigh 
air — 86-4  cubic  (eat — to  allow  for  tbot  whicli  in  diitpUced  by  the  fnmjturo  of  tbo 
room  ami  tlic  body  of  thft  lK>y- 

It  u  miii  by  aome  that  boya  do  not  want  tliis  amount  of  air,  becaueo  tlicy  are 
DCft  fully  grown.  J  sboald  lay,  &  giTiviDg  boy,  m  whom  all  c^tiongPH  an*  rnucb  inoro 
ibctivd  thau  in  ui  adult,  nnetU  evva  more  air  tluui  an  adult,  for  hi^  r»tpinitioii  is 
more  active,  aiul  I  betivvc  his  expired  tiir  is  luure  hifrlily  chiir^'xl  with  carltonic  icid 
1^  than  that  of  an  adult^  on  account  of  Uio  great  activity  of  this  tissue  chutigu. 

And  not  only  this,  but  I  am  sura  that  the  young  throngboat  thoaniuul  orcatlon 
orp  mncb  mare  ainudtiTe  to  iinpire  air  than  adults,  and  in  th«m,  tfaerefons  ro-brvatheil 
air  In  much  wore  poiaonooK  Morucn-LT,  in  a  large  nc-hool  we  havr  boya  of  every 
tf^  of  contiUtiitiou  an<l  every  degree  of  Ktiuuxno.  reprtscntiu;;  i>vtTy  con&tittitiou 
UKler  tbo  sun — among  iheni,  nuiny  boys  from  u  tuburcular  stock.  Who  will  gainsay 
the  vast  diflisrcneo  it  znokes  to  that  unfortunate  boy,  duKng  bis  ycon  of  develop- 
meat,  whethor  ho  havo  plenty  of  frmh  and  pure  air,  or  vhetli^r  hrt  haro  nimply 
to  bmatho  tba  Bame  air  ov«r  again  t  It  may  mako  thitt  ibtfomnro  to  him — wbetlter 
1m  become  a  tuberunlor  or  aou-tnltercular  individual :  whethor  bo  die  tariy  or  livo 
to  ntstiirtty. 

MttiU. — I  Atn  a  vnry  strong  advocate  for  early  "  fint  lemon  "  at  7  or  7..10  o,m., 
■hatow  breakJMt,  for  pubtio  school  boys,  «xoept  for  tbe  first  few  mornings  on  tho 
t%  MMmblJqg  of  the  school  in  Jananry,  when  the  change  from  homo  lifo  wotild  Im 
too  abrupt ;  but  for  private  Buhools,  whora  tbe  boya  ore  yoniigvr,  in  order  to  allow 
more  time  for  Hliwp,  1  should  inuat  on  brrakCutt  first,  at  H  a.m.,  to  be  followed  by 
aidiool  at  D  a.Qu 

While,  however,  I  am  an  advocate  for  early  6rat  Icawu,  oa  it  tco^ea  boys  to  get 
vp  early,  allows  mom  tlmo  for  work,  and  on  eKtm  hour  for  play,  yirt  I  am  a  great 
<ippcmivit  to  early  first  leAton  at  7  a.m.  on  an  Ampty  stomurh,  not  only  for  growing 
boys,  hut  {or  masters  oIho,  ospocially  dui  ing  the  worst  time  of  tliH  year  ;  and  would 
tfaerdbre  very  strongly  ttrgO'  tlio  importauoe  nut  only  of  every  master  providing, 
but  also  of  every  matron  sneing  tliat  every  boy  take*  hot  milk  or  hot  oofToe,  with 
ft  pieoe  of  brf«il,  before  he  goes  into  sahnol  at  all.  For  the  very  strong  b(^, 
parfaope,  it  doi^ts  noc  matter  fu  muoh,  but  for  the  delicate  boy,  and  even  for -the 
■Tonga  boyi  it  is  a  trial  to  his  strength,  and  an  anneoessary  aud  vrong  cucjtogure  to 
oonuumcn  work  without  it 

I  would  advise  hut  colTec,  with,  plenty  of  milk,  before  fint  lesson,  aa  being  a 
gentle  stimulant  t»  the  nervous  nyfiU'iii,  invii>i>nttin{;  without  df^prt'Asing. 

After  fint  tesson,  breakfast — which   is  the  mont  important  and  hpalth-gi\-ing 
SMftl  of  the  day— con  be  tokm  at  leisure,  and  witit  appetite. 
^^Bu  Growing  bo_>-s  would  bo  greatly  betialitu<J  if  moaierH  would  use  tlmir  influence 
^B  try  to  induix'  thorn  to  eat  "  whole-meal "  bread  :  lait  1  moon  "  whole-mooJ,"  oitd 
W    Hot  oimply  bran  bread. 
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Aa  much  bread  as  a  boy  can  oat  iiliould  alwaya  be  provided.  Th«  cnut  6 
tweiity-fivy  por  wnt,  more  noiirisliina;  than  the  crumb  ;  and  Imtter  should  be  gim 
with  it  when  eaten  alone,  to  iimke  it  a  Kt»p)e  food,  as  bread  containR  Itttte  fat  of  itt4t 
I  vould  also  urgt!  on  all  mastura  who  have  pupils  to  feed,  the  perpetual  MWMtyif 
Beeiiig  tliat  thu  bread  be  whuh'some,  fur  wliUu  one  batch  maj  be  evefTthing  tkt 
could  be  defiirtHJ,  the  next  uiny  bo  cither  sour  or  miutiy,  and  not  odIj  mwatnUf 
— except  nnder  tJie  stem  necessity  of  hunger — bnt  positively  hanaful  to  tk 
recipient, 

Nu  growhig  boy  ahouhl  be  stinted  in  sngar  or  sugar-form tng  food  meh  as  sttnii 
it  is  an  essential  to  him,  his  chief  hcat-formiii^  food,  and  preferablu  tv  and  nun 
dig«<atiide  tliati  fat,  though  he  ciumot  live  in  lit^alUi  without  some  fat  in  his  (tiet 

Milk  should  always  bo  bountifully  supplied  for  all  adolescents,  as  part  of,  and  w 
essential  to,  tlietr  staple  diet 

As  milk  hsia  been  shown  lo  bo  such  a  fertile  cauao  and  ainvader  ol  diMV 
amongst  ntl  conimiinitiej^,  the  very  greatest  care  should  be  exercised  in  the  HlennM 
of  tbo  supply  for  all  great  schools  ;  and  while  one  soarcoly  likes  ta  advise  aajthiiig 
that  may  seem  to  interfere  with  the  freedom  of  the  master  in  his  choicQ  ti.  Ui 
piirveyont,  yet  I  cannot  but  think  that  a  greater  safety  would  be  found  in  otaainisf 
the  supply  of  milk  fwm  the  bcIiooIs  private  dairy  ;  or  from  one  lai-ge  farmer,  wbai 
farm-yard,  cattle,  and  dairy  should  lie  nudex  tlie  sujwrvixion  of  Uie  medioal  adviMr 
to  tlie  Hchuol,  for  by  this  means  greater  care  would  be  taken  by  the  fiunur,  art 
only  because  of  thu  nuTdicuI  supervision^  which  would  be  a  marked  cfaedi,  tut 
also  becftuao  the  propagation  of  disease  from  his  dair^'  would  mean,  at  all  eroBti^ 
temporary  financial  ruin,  thus  loaking  him  scmpulously  careful  to  reduoa  Ae  ode 
to  a  minimum.  Of  course,  I  am  quite  aware  of  the  argument  on  the  opporili 
side,  that  where  you  o)>tain  your  milk  supply  from  lialf-a-dosen  souroeS)  : 
of  a  milk  iiotsuning  uuly  a  uxth  of  the  school  would  be  affected,  instead 
vfaole;  but,  notn-itlistandliig  that,  I  muiutitin  that  the  risk  is  more  than  six  tlMi 
as  grvat  wltere  tliere  are  aix  possible  centres  of  poisoa 

Thoro  ara  some  masters,  physicians,  and  moralists  who  hold  that  a  boj 
be  allowed  muat  only  once  a  day ;  for  young  boys,  to  this  I  agree :  for 
average  public  school-boy,  I  do  uot  think  it  is  suihcicnt  He  needs  meat  twk* 
a  day  during  his  actively-growitig  years,  which  is  during  the  time  be  lives  at  % 
public  school.  It  'ft'ill  be  admitted  by  all  tliat  to  produce  the  hif^est  state  of  hnaht 
in  Uie  adult,  meat  oDce  a  day  is  at  all  events  essential  to  cover  his  wear  aw)  tw 
If  that  1>o  true,  tlieu  I  maintain  that  a  boy  needs  meat  once  a  day  alao  to 
for  kit  wear  and  tear,  whidi  is  far  more  active  oven  than  in  the  adult;  and, 
add,  he  requirfts  meat  a  tecofid  time  to  supply  his  means  for  growth  beaddea.  The  nstt 
should  btf  given  at  breakfast  iind  at  middle-day  dinner,  and  on  no  aooonmt  io  i^ 
after  jmrt  of  the  day. 

By  meat,  I  do  not  mean  only  butcher's  meat,  but    I  inelnJe  all  that  6am 
of  nitrogenous  food — meat  food,  a«  distinguished  from   fiuinacaous  food 
comprises  also  fish,  faooon,  sausages,  eggs,  dec,  Jec,  w-ith  which  «  bo/a 
is  sometimes  varied. 

The  quaiUiiif  of  meat  or  nitrogenous  food  supplied  in  the  tweatj-foar  hoai 


FOOD.  <ns 

at  this  bmkfiut  and  dinner  should  be  one  ponnd  of  nncooked  meat,  inoluding 
fiit,  which  means  20  per  cent  of  weight  of  bone,  20  per  cent,  of  weight  which 
is  lost  in  cooking,  therefore  giving  60  per  cent  of  fat  and  lean  cooked  meat,  or 
9*6  oz. 

I  hftTe  given  the  fiill  amount  of  meat  food  that  is  wholesome  for  the  strongest 
and  Inggest  boys,  or  those  who  are  growing  rapidly.  I  have  done  this  purposely, 
though  I  am  aware  that  younger  and  less  robust  boys  could  not  get  through  the 
amount  I  have  specified ;  for  them,  three-quarters  of  a  pound  of  uncooked  meat 
is  the  nsoal  amount  required. 

If  ever  we  islanders  get  over  our  national  tlisgrace,  and  are  able  to  obtain  our  fish 
at  a  fidr  price— if  we  had  not  a  coast-line  at  all,  it  could  not  be  much  dearer — I 
taust  oor  sdiools  will  make  it  much  more  an  article  of  diet  for  adolescents  than 
is  at  present  feasible,  for  it  is  an  excellent  food,  containing  about  95  per  cent  of 
fibrine  and  5  per  cent  of  fat,  which  is  more  fibrine  and  less  fat  than  meat  itself, 
«»9ept  salmon — ^which  contains  78  percent  of  fibrine  to  22  per  cent  of  fat — and 
eels,  44  per  cent  of  fibrine  and  56  of  fat. 

Vegetables  are  a  necessity  to  ensure  health,  especially  green  vegetables,  but, 
as  a  role,  boys  will  not  eat  them  in  the  autumn  and  winter,  when  cabbage  ia  the 
prerailing  green  v^etable;  consequently,  every  autumn  and  winter  plenty  of  eczema 
is  Been.  To  obviate  this,  in  the  winter  plenty  of  soup,  with  vegetables,  should  be 
g^Tsm  onoe  or  twice  a  week  ;  beet^root,  too,  can  generally  be  obtained,  is  liked,  and 
is  irliolesome; 

I  oflen  bear  and  read  of  complaints  about  the  food  at  schools,  especially  dinner, 
hemg  bad.  At  our  public  schools,  and  at  our  best  private  schools,  I  believe 
this  is  wholly  untme,  for  I  am  sure  the  musters  buy — and  see  that  it  is  supplied 
• — the  same  for  the  boys  as  for  themselves.  At  the  average  school  I  hope  and 
hslieve  the  feeding  is  vastly  better  than  it  was  even  a  few  years  ago. 

There  is,  however,  sometimes  a  matter  for  just  complaint,  both  by  parents  and 
boys,  in  the  cooking  of  the  food,  meat,  and  vegetables,  but  especially  the  latter,  mid 
Ihia  is  why  they  are  so  often  not  eaten  by  the  boys. 

The  food  may  be  the  best  which  can  be  bought,  but  if  it  bo  badly  cooked, 
VKpoeoMSij  if  the  meat  be  so  under-done  as  to  be  a  blue-red,  or  if  the  green  vegetables 
be  imperfectly  washed,  and  contain  grit,  insects,  or  slugs,  or,  being  insufficiently 
•txained,  he  swimming  in  the  water  in  which  they  have  been  boiled,  I,  for  one,  could 
not  eat  them,  however  hungry  I  might  be.  It  xa,  no  doubt,  a  difficult  thing  to 
OdoIc  for  a  large  number,  but  this  can  be  and  is  overcome  by  a  careful  master  seeing 
^  tiie  matter  himself,  and  dining  with  his  >)oys,  thu.^  making  sure  that  the  food  is 
^ytl  and  nicely  cooked  and  properly  served  ;  and  ho  should  also  encoumgc  all  just 
%ad  reasonable  complaints  to  be  made  to  liim  by  the  Iniys,  as  tending  to  keep  the 
Varrants  ap  to  the  mark,  instead  of  to  parents  at  home. 

It  is  imiMrtant  for  the  well-being  of  boys  not  only  to  have  gootl  food,  and  to 
Ilave  it  nicely  cooked,  but  also  to  be  allowed  time  to  eat,  instead  of  boltimj  it  It  is 
Often  this  that  gives  such  indigestion  to  a  boy  that  he  gradually  gets  a  natural  dislike 
%0  ay*d  loathing  for  what  he  should  eat,  because  it  generally  disa^rrcea  with  him. 

Some  boys — generally  those  who  have  most  money — complain  of  and  do  not 
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eat  tlieir  Uiimor;  the  reason  being,  tLoy  go  to  the  pastry-cook's  not  laqgt 
tlie  (liuiier-lioiir,  and  thore  regjile  thenosolvta,  so  that  wlien  tlwy  aktmlJ  rai 
SUple  meal  thejr  cannot,  and  complain  about  tlie  food  |u*Dviil(^  for  lIk'Iii  bv 
master.  la  there  any  reasonable  being— even  a  boy — in  tbc  woiid  wbo  thinktil ' 
possible  tbat  uftcT  enJo>*ing  oil  the  tit-bits  at  a  pastry-cook's  be  couUI  comr  vnf 
and  Hit  down  lo  a  nioal  of  moat  and  potatoes  without  tindiug  fault  I  'Hiis  ought  b 
by  Ktopped,  OB  it  int*?rfei-e»i  with  t)ie  Imy's  lioaltJi.  MaAtcnt  »botUd  try  t*  induwtlH 
boys  to  kwp  thoir  pockct^iiKiney  until  after  dinner,  und  then  spend  il  if  tbey  vii 
Failing  to  induce  the  boys  to  do  this,  I  tliiuk  raast^trs  should  go  a  stop  fuithfC.tt' 
request  the  puslry-cooks  not  to  SL*rve  boys  before  dinutr-timo  at  all.  I  tkiU 
the  shops  miglit  woll  be  out-of-bounds — aay  l>etyreen  lU  :i,tu.  and  1  {■.tn.—v 
that  the  boys  should  \w  enabled  to  cat  their  staplo  diet  of  meat  and  regBtsUs 
bsrore  the  delicacies — by  no  means  to  be  despLsed  or  forbidden — furnished  bytbt 
paatty-fook  are  allowed. 

Uainpers  from  home  nit}  a  ooiuitant.  MUtrce  of  tlluBSft,  from  the  things  tk^ 
ooiitatii.  It  is  very  nice,  no  donbt,  for  u  boy  to  receive  a  presout  from  homo  *li3* 
at  school ;  but  jHirents  should  send  nothing  that  can  make  the  bo;  ill,  either  irm 
thu  quantity  oi-  quality  of  ila  coutcitts. 

The  question  of  beer  in  schools  J  i-eganl  as  a  very  important  one.  I  twlieveit 
to  be  unnecwisaiy  to  a  boy,  and  would  like  to  fcoe  it,  as  is  gratlually  coming  *■ 
pass,  less  and  less  used  by  tbc  buys  themselves  as  an  ordinary  article  of  di&c 

TIiD  animal  propi^nsitiuH  of  boys  are  quite  activo  enough  without  the  atimnhid 
•Sect  of  alcohol,  and  tliey  are  always  ready  enough  for  sleep  without  its  atdativt 
ooiion.  There  is,  roughly,  only  one  other  pi-o]>erty  of  alcuh(4 :  that  is,  iti  Am*- 
profiucintj  [>ower,  for  supplying  animal  hua^;  but  for  aduletxwuta  the  beat  belt' 
producer  is  sugar,  which  far  exceeds  fut  or  alcohol. 

Boys  are  bettor  without  it,  -mk  they  do  not  need  it ;  hut  to  help  them  to  gin:  it 
up,  it  is  essential  that  parents  and  [ihysiciaas  sltould  0(M)peruti.>  with  uiasteta. 

Beor  is  usually  provided  for  boys  at  sohool,  aud,  if  drunk  at  hU  by  them,  ebooU 
bo  t'Jtken  at  dinner  ouly.  But  it  is  used  leas  thau  it  was,  aod  milk  nioi^,  whioh  ■ 
aa  it  should  Im — for  milk  is  a  very  important  ituni  in  a  growing  hr^'s  diht. 

As  a  remedy  iu  sickness,  I  use  alcoliol  whenever  I  deem  it  rcquiifitu  ;  and  thlK  ■ 
my  opinion,  is  tliu  only  way  iu  which  it  should  be  iistid  iu  schoola 

With  some  boys,  and  jiaitnits  too,  drinking  is  lightly  t^'gardnL  Tlirrelar 
boys  and  parents  should  be  mado  clearly  to  understand  that  dritiiaruf,  and  nm»ki00 
alta  (usually  begun  at  hoiuc^),  yV  <frow'mj  hoy»  arr  verif  had,  Moing  to  th^ir  tftA 
upon  Ute  nervmu  tysUsm,  quite  ajmrt  from  th«  moiHl  reasons  for  al»lainin^  aniilte 
pi-ohibitory  rules  of  the  school.  Tlic  master's  position  in  rnfondtig  aatdi  alvttty 
rules  should  be  strengtlienetl  by  t>otb  tho  jHirent  and  tho  physicdan. 

After  middle-day  dinner,  all  the  food  tak(>n  should  be  light  oimI  MaIj 
digestible,  mo  tluit  the  boy  can  do  tlic  maximum  of  work,  sleep  most  coaUjr  at  nigtilt 
and  get  np  st  G.50  a.ni.  with  pleonuru. 

tSnuUary  A  rrant/rtitifnU)  oj  the  JioardiHy-fiJit««  or  -Scitool. — Unairftd  bed*  •!•  *' 
ponsiblo  source  nf  illnes.<;  in  all  schoobi :   tlir  unCfOiMqiied  beds  of  tlie  lioys  dariii? 
tlie  vr.catioa  gc*.  daoip,  howerer  woU  the  rooou  maj  he  aasnl ;  and  hate*  Am  m 
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avtduMiog  of  the  tschool,  nt  tho  commencement  oi  each  tfnn.  oveiy  mattress  ne^da 
very  camful  airing,  which  should  be  gyatematically  carried  out,  under  tlie  Buperia- 
tendcncc  of  the  t-e5|)onsiblc  master. 

In  tovrii&,  schools  should  always  he  supplied  with  water  from  the  local  water 
compAuy,  and  this  stipply  nhould  he  comttant^  and  on  no  account  intermittent. 
No  well  in  a  town  should  ever  bu  allowed  to  be  ustnl,  for,  with  the  nuiufiaiti<m  of 
drains  whicii  always  exists,  it  is  utterly  impoti-iiblo  to  kcop  out  tho  sUrfouo  water, 
and  prevent  the  contamination  of  tho  well  from  the  unual  leaking  of  draiita 

In  the  country,  in  njl  great  schools  where  it  ia  feasible,  a  private  Artesian  well 
to  supply  the  whnlp  school  should  be  provided.  Where  this  is  impraeticablt!,  and 
yet  a  well  must  be  used,  the  sides  and  top  should  be  carefully  piicUlhnl  with  cUiy, 
to  keep  out  a»  much  of  the  iiurfaoe  water  as  possible.  It  sliould  always  be  on  a 
higher  level  than,  and  at  a  distance  from,  the  ueBS[X)ol,  and  clear  of  all  surrounding 
drains.  The  reverse  of  tins  is  what  usually  obtains,  so  that  whc-n  floods  or  exct-iiiuv'e 
rain  occur,  or  tho  cessjwol  is  omitted  to  be  emptied,  and  therefore  overflows,  its 
contents  find  their  way  naturally  into  the  well,  and  thus  poinon  the  whole  school. 
I  have  known  diphtheria  and  typhoid  fever  to  result  from  this  cause.  It  there- 
fore behoves  parents  to  ttee  to  such  matters  before  placing  a  sou  ut  school,  if  they 
wisli  to  be  H]>ared  UlnMts — ])erhap8  worse, 

Ctstems  should  always  be  provided  for  all  schools,  at  the  higheat  convenient 
part  of  the  house,  ao  as  to  ensure  water  being  readily  available  all  oirer  the  house  ; 
for  if  it  have  to  be  carried  up-stuirs  by  sor\'aat3,  the  supply  will  be  stinted,  wliicli 
should  not  be.  These  cisterns  should  be  well  proteeted  from  the  entrance  of 
extraneous  matter,  and  should  bo  thoroughly  cleansed  out  ever}'  vacation,  l>efore 
tho  ro-aascmbling  of  tho  school,  llie  overflow-pipe  Rhould  oithcr  bo  carried  out  of 
the  wall  on  to  a  subjacent  roof,  or  simply  pierce  the  wall  and  be  cut  off,  so  that 
any  overflow  may  bo  visible  at  ouce ;  it  should  never  communicate  directly  with 
A  drain. 

Bvery  scliool  and  boarding-house  should  have  its  own  filter,  and  that  an  efficient 
one,  and  not  simply  a  sponge-filter.  The  best  filters  are  the  "s]K>ngy  iron,"  the 
*'  silicateil  carbon,"  "  Dr.  Ikmd's  aerating,"  and  the  ordinary  "  carbon  ■*  filter. 

In  schools  situated  in  tho  country,  the  cesspool  should,  if  praclicabie,  bo  fur 
sway  from  the  house,  on  a  lower  level  tlian,  and  at  a  distance  from,  the  well,  freely 
ventilatod,  and  cut  ofT  from  tho  soil-pipe  alisolutely,  just  lu  if  it  vxrf  a  (own  •ei/»r, 
BO  that  no  generated  ffox  can  by  any  possibiHty  get  into  the  house. 

If  this  be  imjTrartifvjhtf,  tliere  should  bo  no  cesspool  at  all,  but  enrth  closets 
should  alone  bo  used — each  one  being  separated  from  the  other  by  a  partition,  and 
well  veniilat&l  above  and  below. 

In  schools  situat<;d  in  t^atemn  where  sewers  am  in  existence,  tliey  should  be  em- 
ployed, but  nil  hoose-scwiTs  should  he  cut  ofT  alieolutely  from  the  Ktreet-scwer. 
ilierc  are  several  exoellent  traps  which  effecl  this,  and  one  or  Other  of  them  should 
always  be  used  ;  most  of  them  answer  their  purpose  wall. 

The  one  I  have  at  my  own  residence  is  an  absolute  ]m!ventive  against  sewer  gcw 
— {rom  a  ceaipool  or  n  sewer — getting  into  a  bouse,  and  works  admirably,  witltont 
any  defeet,  because  of  it«  simplicity:     It  wax  invented  by  an  intimate  friend  of 
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mine,  a  Rchoo^miutt«r,  who,  kaviiig  had  tho  misfortune  to  lose  a  child  from  'UpMhiris 
and  having  had  Beveral  pupik  ill  with  it  aa  wdl,  set  to  work  to  U?  and  keapfcol 
gaa  out  of  his  preiiuHcs  -  and  he  brought'  forth  this  ingenious  trup,  now  oiled  d» 
"  Edinhurgh  Air-chambered  Spwer  Trap."  Every  pipe  for  drainage  purposes  in  uj 
about  the  hotut(*  Khould  open  into  tliis  air^chainber,  and  lihould  never  bo  attjichid 
directly  to  Uie  aewer-pipea 

In  BchooU  all  the  wator-elosets  tliat  arc  in  use  by  day  should  be  out  tf 
doors,  occup>'ing  a  detached  building ;  but  they  may  be  so  coatriveil  as  to  la 
got  at  ill  the  evening  by  opening  another  door,  locked  by  day,  withoot  giii&{ 
out  into  the  open  air  after  dark.     Each  closet  should  be  seporato  and  distiaet«  «^ 


\ 


K,  Jooetim  for  ons  or  toora dMwta. kb.\  ■  ft  l,  fron  ntils for  vwUktkn.    A  tiwket.  B.  )•  jiwrMai 
latiiiy-lijiio,  r,  to  he  murM  kborv  wimlowa  j  nnt  ia  ■  npluxi  or  mtar-tnqi,  l>  ;  Umui  an  «ir- 
cnnrr  oD  unj  reatdns  of  Mwcr  fa«M  (tt  ur)  ewetjliiy  tknngh  tup.    s,  woXivit* :  ^  '^^ 
oUitr  iKmM  -KtuM  vnktcTiilpM. 


ventilated  above  at  the  highest  point,  and  below  level  with  the  floor,  so  u  I* 
^prevent  all  accumal&tion  of  foul  air,  however  much  in  use  ;  the  floor  should  Im  of 
'^Inck,  stone,  or  tile,  which  can  be  flushed  every  day,  and  on  no  aocount  of  wood  «r 
earth ;  the  water  supply  sliould  l*e  uopioua  Moreover,  since  boys  am  cardsB 
ami  Uio  closet  is  in  constant  use,  it  would  be  better  if  it  were  always  self-acUnip  or 
tBO  contrived  that  a  single  pidl  of  a  handle  would  empty  the  reqnisit*  qnfeiitiQ'  d. 
water — about  three  gallons— each  time  the  closet  was  used. 

A  good  water-cloaet  should  be  alHo  witliin  easy  reacli  of  the  dormitoriei,  br«l> 

in  tho  uight  if  requirod  ;  and  if  the  sowor  or  cesspool  havo  l>e«u  cut  off  Cnm  t^ 

house  (as  it  should  ha  in  e\'i?ry  case)  by  an  open  oir-chaoitter,  and  if  the  cloaet  itself  W 

lialao  well  ventilated,  no  horoi  can  jx)ssibly  cnsuo.    To  connect  any  ho-ow  wnrr r  iC 
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louso-pipe  directly  vitb  iho  niain-«ewer  of  a  town,  or  even  a  oeaspool,  as  is  often, 
lay,  generally,  dune,  ia  aimply  to  lay  on  ^ewcr  ^lu  to  Uie  bouse  jtuit  as  ona  lays 
oaL  gas  for  ligbting  [mrpowe.     Itut  >>e&iik's  tliis  aeverauoe  of  the  boos^aewer 
be  tovn-Mwer,  the  soil-pipe  coming  from  the  water-oloeot  should  be  ventilated 
ts  highest  point  by  a  pipe  tliree  to  four  inches  in  diamfter,  which  should  bo  carri< 
0  the  highest  point  of  the  i-oof^  distant  from  a  window  luid  from  u  uliimney. 
cil-pipt*  should   always  he  outsido  tho  wall    oi   the  building,  and  should  net 
■aa  under  the  bouse  in  its  passago  to  the  sewer. 

Ifotwithxt&nding  all  these  precautioua,  it  in  the  duty  of  masters  to  constantly 
asiKTcl  wiiter-clo«ietfi  at  all  mid  times,  otlit^rwiiw  the  servHnts  will  rarely  be  found  to 
eeji  tbCQi  clean.  All  attention  to  drains  should  take  place,  if  possible,  daring 
be  vacation ;  but  a  grave  fault  detected  during  term  should  be  rectified  at  ouce^ 
nd  not  be  left  imperfoct  until  the  vacation. 

UrinsU,  out  of  doont.  should  always  be  provided  for  boys' schools;  and  tho  best  are 
boae  which  have  the  white  cliina  or  glased  eATtbenware  pans,  for  titey  are  cleaner, 
nd  in  these  there  is  no  sediment  de{io6ite<l,  or  tlie  sediment  is  so  slight  and  little 
dhenent  that  it  is  removed  without  any  dilticulty.  The  slate  slab  urinals  may  bo 
net]  where  there  is  a  constant  free  llttshin;;  by  water;  but  ttavo  tliom  as  you  lony, 
bidr  somewhat  rough  surfaoe  will  allow  a  deposit  of  sediment,  which  in  warm 
reather  is  neither  wholesome  nor  agreeable  to  smell ;  where  they  are  employed,  this 
adiment  should  never  be  allowed  Co  acounniIat«t  and  whenerer  it  makoe  its  apiwar- 
Doe;  ttbould  be  immediately  scraped  off.  or  dissolved  off  with  a  mineral  acid. 

Stone  and  cement  slabs  should  not  be  permitted,  owing  to  their  exceedingly 
jgjj  aorfact)  causing  a  oonstant  deposit  of  sediment,  which  it  is  almost  im^xissible  to 
HpTe  from  them.  The  pijie  carrying  ofiHhe  fluid  from  all  urinals  should  open  into 
B  kir-ohamber,  and  not  be  directly  uttacbt-d  to  the  drain  leading  to  the  acwor. 

I^vAtorim  should  always  bo  proviiied  in  schools  for  washing  by  day,  in  order* 
bAt  the  dormitories  may  not  be  visited  at  all  except  for  sleep  at  night  Tlie  basins 
bould  have  pipes  from  them  lo  carry  off  the  dirty  water,  and  the  pipes  should 
irccily  communicate  with  the  eoii-pi{)e  or  sewer,  bat  should  disiduu^  themsdvesj 
ither  into  tiie  nir-cbambor  of  n  soitnble  trap  or  on  to  an  open  iron  grating  ouUidsi 
lie  hmuc,  pltcoil  over  the  ordinar}-  syphon  guUytrap,  or  over  a  ventilating  tmp,' 
be  pipe  from  which  should  still  not  be  attached  directly  to  the  sewto-,  but  should 
pan  into  the  air-chamber  of  such  a  trap  as  tho  "  ExUuburgh"  By  this  moans  no 
imfr  gpa  oould  enter  tho  house  through  this  channel 

^H.  hoMeanaid's  sink,  or  slop-receiver,  should,  for  tlie  convenience  of  the  servants, 
^^^Hdnd  n{vctairs  for  all  schools  where  many  slops  have  to  be  emptied.  It  is  best 
laitn  of  white  china  or  glaz^l  eartlienwure,  being  thus  cleaner  and  sweeter  than 
ay  other,  and  not  liablo  to  tho  aecumuhitton  of  de]K>sits  :  in  this  respect  it  is  fur 
iperior  to  lead  or  stone  sinka  Tlie  hole  in  it  should  be  at  least  thran  inchfts 
k.  dtameter,  and  protected  by  &  wire  cradle  or  sieve,  with  meshes  not  too  dose 
igether,  the  pipe  from  which  should  be  syphoned  immediately  beneath  it,  so 
►.ao  keep  air  fh>m  rushing  up ;  bvlow,  the  pipe  should  terminate  as  dascribod 
^L  for  Lavatorieii. 
IBt  is  just  as  important  tliat  tho  kitctien  should  be  protected  from  sowor  gas. 


ens 
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for  (he  gas  may  not  only  contaminate  the  food,  but  sproad  atl  over  tlie  boMft 
Tirori-ruiv,  tho  pipe  fn>m  the  kitchen  nink  Rhould  0{ien  on  to  ui  iron  gntia{ 
outHido  tli««  bouse,  which  should  cover  over  a  j^mHl  gri^aiie  trap,  to  oolkwl  all  tta 
greaiM  from  the  kitchen,  and  so  not  obstruct  the  drain,  the  pipe  from  wtiioli  iluoU 
be  arranged  as  doscriliod  lifaovc. 

Cellar  drains,  being  one  of  the  most  fertile  sources  of  sewer  f^as  entMriag  t 
hoii5e,  idioulil  also  open  into  a  chamber  like  that  of  the  "  Etlinburgh"  tmp,  and  a 
no  account  h\i  attached  directly  to  the  sewer,  as  is  so  constantly  done. 

fiatha,  with  hot  and  cold  water  laid  on,  aliould  be  provided  in  wtry  tdiuA, 
where  a  boy  can  wash  all  over  with  sott}i  and  hot  wAtor  at  least  once  a  woefc,  heUn 
li'iH  dip  in  the  swiinming-liath  eri^ry  day  and  hift  cold  Imth  after  gatnea 

Tho  wasto  and  overflow-pipe  from  the  hath  xhonld  not  oommnnioate  dinrtl^ 
with  tlie  draiim,  but  Khould  lie  Kvphonetl  undenieath  and  open  below  on  on  ovteib 
iroit  grating,  just  as  in  tho  csjie  of  lu^atoriitf.  Hie  number  of  lives  loit  Hid 
)lliuv>«p<t  caiiRod  in  this  country  through  the  bath  waste  going  dirocily  isto  tlit 
drain  is  incaluulahle. 

In  country  sahooU  tlie  dust-btn  and  refuse  hei^  sliould  be  at  a  long  distsnca  frm> 

the  house,  at  the  remotest  {lart  of  the  premises,  and  where  th«  boys  do  not  ^| 

in  towiift  none  should  be  present,  but  ail  refuse  ahoitld  lx>  nioviid  from  the  honm 

i»t  least  twice  a  week  by  the  Local  Board  of    Health,  this  decomposing  nfw 

matter  being  a  frequent  source  of  infectioas  illness. 

'Wherever  it  can  be  arranged,  all  dirty  linen  should  be  waalied  m 
the  premises,  und«-  the  inspection  and  at  the  rasponsibiti^  of  the 
atiUioritien  ;  the  ritik  of  ltavin>;  infection  brought  into  the  houfie  from  a 
laundry  is  thereby  obviated.  Where  this  caimot  be  carried  out,  it  would  be  bctt 
to  have  the  whole  washing  of  a  school  done  in  one  lai^  laundnr-  in  tlie  oouoti;. 
1  which  should  wash  for  no  one  else.  When  I'very  board ing-honse  arranges  for  its 
own  waging,  (ho  greatest  care  and  supervision  are  neceattaiy,  as  ifao  laundry  it  a 
well-known  loophole  for  the  entranof-  of  infectious  illnew  into  a  aebooL 

An  annual  Minitary  inspection  of  all  great  schools  should  lie  carrivd  oat  Iqr 
a  oompeteut  inspector,  nob  iaUtrpsti^  in,  or  in  anv  way  connected  with,  tlia  icbaci 
It  is  essential  thst  he  should  l>c  a  man  of  practical  experience  in  schools,  and  voO 
versed  in  sanitary  scienoe. 

I  have  ondeavounKl  in  this  iieclion  to  show  how  irnport&nl  n  duty  it  in  far 

parents  to  see  tliat  a  school-house  is  thus  perfectly  severed  from  all  dimet  Nmminb- 

-cation  with  drains  before  they  place  their  roq  at  the  school    It  is  only  thus,  as  a  rafa; 

[that  necessary  sanitary  arrangements  in  ttchooU  will  be  carried  oat 


School. 

CAayW.   -i^oiuu  private  school:!  hiwp  a  chapel  of  their  own,  others  use  t^ 
church  ;   most  puldic  schools  have  their  own  private  chapel,  i.7hieh  Is  nied 
[once  a  week  or  every  day  of  the  week. 

For  some  time  during  the  year  thf-sc   i.rIirt[Ml;*   need   artificial  warmimff.     Now, 
there  are  two  ways  of  WMnatng  a  ohapil :  the  ri^Ju  way  is.  c»  fight  Ite  A*  « 


Uondfty  morning,  and  lot  it  out — if  at  all — on  Salimlay  niglil ;  thf  wi-ortg  way  is 
to  light  it  on  Sattiitiay  night,  and  kt  it  out  en  Sunday  nigltt  ,  , 

It  would  be  bad  enough  to  uro  a  cIiajm^I  once  a  week  without  any  wanning 
at  all,  bat  in  this  cb^K)  tho  walU,  floor,  and  seabi  would  all  be  only  cold;  but 
it  ia  infinitely  wonw,  I  think,  when  tho  iir<'  is  liyhtod  (ju  Satunlay  ni^ht,  tor 
tho  moUtun'  from  t,bo  w^micd  atr  simply  condene^-s  on  the  cold  walls,  flortr,  and 
seatn,  and  inakfts  them  all  rorking  wot,  producing  far  mora  cohbt  and  discomfort 
than  if  the  lire  wcro  left  alone  altogether,  besides  citutiiing  mildow,  which  is  «i 
delptprious  to  healtli.  l^iercforc,  in  all  cases,  wlietlier  tlio  chapvl  be  used  only  once 
a  week  or  every  day  of  tho  wock,  l)ic  warming  should  be  continuou»  ;  for  to  ecnd 
boys  to  cliapel  once  a  woek  with  i*eoking  walls,  and  to  chapel  every  morning  at 
7  a.m.  whea  the  chapnl  is  not  thoroughly  warm^  is  both  a  di&agrcoabln  and 
A  dangerous  practice.  Hut  whilo  tlie  warming  should  be  t^ciently  carried  out, 
it  should  not  \x  vxceasavtAy  duii»  :  the  cha.|}vl  lihould  not  be  made  into  a  hothouite, 
As  it  i»,  colds  are  caught  and  eerious  cliills  occasioui^d,  without  this  excossivo  h<^at, 
owing  to  the  impei*fect  vemUatinn  of  chapt^ln  not  allowing  the  air  to  be  sufficiently 
pure,  on  account  of  tho  laige  nuiidiers  present  and  the  exhaustion  of  the  oxygen 
by  tlie  gas  ;  the  system  consequently  becunicR  depressed,  and  much  more  Husccptiblb 
to  a  chill  on  leaving  thu  chai>el. 

Tlie  ventihition  of  obapeU  is  a  niatt«r  wUioh  should  engage  morn  attention  than, 
it  doea.  It  should  not  t>o  difficult  with  tho  constant  circulation  of  tlie  warm  air 
with  which  they  are  usually  warmed.  Yet  a  very  large  projxution  of  colds  are 
lUstinctly  traced  to  chnpeU  and  churches,  not  so  much,  I  think,  from  tho  imperfect 
warming  as  from  the  depression  caused  by  the  respiration  of  re-breathed  air,  and  tlie 
poisoning  occasioned  by  the  rosi)imtion  of  tliu  burnt  fum^es  of  gas. 

CUu»-room». — All  school-roouis  should  bo  well  ventilator!,  and  warmixl  to  a 
temperaturD  of  5.1"  to  fid'  Fahr.  The  light  should  come  from  windows  high  up, 
and  there  should  be  plenty  of  it 

Every  boy  should  be  allowed  alwut  J300  cubic  feet  of  air  to  breathe  In,  Itesidca 
thorough  ventilation :  for  it  is  a  prime  fact  that  the  growing  Ikjv,  like  the  growing 
plant,  rct|uireB  pure  air  and  plenty  of  light. 

It  is  a  good  rule  tliat  all  class-rooms  should  be  vacated  every  hour  or  ever>'  hour 
and  &  half — <!ven  if  only  for  five  nituutcs — for  a  thorough  flushing  by  frobh  air, 
beaides  tht^  coiiRtont  ctirn-nt  during  tlieir  occuimUon. 

Asa  rule,  all  public  school  class-rooms  arc  large  enough,  and  well  ventilated; 
fani  in  many  the  dottks  am  not  arranged  iis  they  should  lie,  with  tho  light  on  tlie  h^ft 
of  tho  boy,  by  wliich  means  the  best  light  is  obtained  without  shadow  ;  nor  u\  many 
of  the  oldf^r  schools  is  the  light  sufficient,  so  that  boil's  are  matle  to  stoop  and 
damag«?  their  siglit  through  this  serious  defect,  which  could  so  often  and  so  ca-sily  be 
reioe-die<l. 

Therefore,  in  building  new  class-rooms  all  theso  points  sltould  bo  attended  to,  and 
they  should  be  wiirmed  and  ventilated  at  the  same  time  by  bot-air  fluctt,  or  by 
Gtdton's  gralc,  or  Cn  the  principle  oi  ihc  Calorlgcu. 

Ail  cl&ss-rooms  on  the  ground  Boor  ought  to  be  properly  under  ventilated  as 
11,  so  as  to  ensure  a  dry  basement,  and  prevent  the  continual  ri&ing  of  damp 


TOO  HEALTH   AT   SCHOOL. 

air  between  the  boards,  charged  not  only  with  moisture,  bat  also  with  Uie  noxioDi 
elfluvift  from  dry  rot  and  other  fungoid  growths. 

The  electric  light  will  soon  do  away  with  the  evil  of  gas,  I  tmst,  ifx  lifting 
class-rooms,  for  every  burner  consumes  as  much  air  as  an  adult,  and  poisons  it 
far  more  with  its  fumes. 

The  question  of  seats  in  class-rooms  is  a  matter  of  very  great  monHot, 
both  as  to  their  arrangement  with  regard  to  the  light,  and  their  height  for  tl» 
comfort  and  the  health  of  the  pupil.  It  is  important  for  the  boy,  but  trebly  importuft 
for  the  girL 

This  subject  has  been  treated  with  such  a  masterly  hand  by  diat  able  nun,  Dr. 
Liebreich,  in  his  lectures  on  "School  Life,  in  its  Influence  on  Sight  and  Fignns*^ 
that  I  feel  that  anything  I  can  say  would  only  spoil  what  he  has  already  aui 
so  well  I  shall  therefore  only  give  a  short  analysis  of  these  lectures,  to  show  bow 
important  is  the  subject  I,  at  the  same  time,  strongly  recommend  every  master, 
parent,  and  boy  to  read  them  in  their  entirety. 

Dr.  liebreich  has  shown  that  short-sightedness  is  developed  almost  exduardr 
during  school  life,  often  where  a  tendency  to  it  is  preexisting,  but  sometimes 
where  there  is  no  such  predisposition,  so  tiliat  it  is  continually  on  the  increaae ; 
and  this  short-sightedness  is  not  only  itself  a  direct  inconvenience  to  the  individnili 
bnt  the  efforts  of  the  child  during  its  growing  years  to  assume  a  posture  favoonfale 
to  seeing,  cause  stooping  and  curvature  of  the  spine,  so  that  deformity  and  conseqaent 
ill-health  are  the  frequent  resulta  Besides  this,  by  insufficient  and  wrong  pontiai 
of  light,  a  diminution  of  acuteness  and  of  endurance  of  vision  is  produced,  so  tfait 
work  has  to  be  given  up  or  diminished. 

The  right  form  of  school-room  is  oblong,  with  the  windows  high  up  on  one  ef 
the  long  sides  of  it ;  the  forms,  which  should  have  properly-r^iulated  ba^s,  lod 
desks  close  to  them,  should  be  arranged  parallel  with  the  short  sides,  having  tlw 
windows  on  the  left  as  the  boys  sit,  with  the  master  at  the  end  farang  them.  Ko 
boy  should  read  with  the  book  nearer  than  from  10  to  12  inches ;  and  the  dnk 
should  be  raised  as  an  inclined  plane,  20°  for  writing,  40'  for  reading. 

Gas-lights  should  be  protected  by  a  glass  cylinder,  to  produce  a  steady  lights  Int 
should  not  be  covered  by  ground  glass  shades,  which  obstruct  so  mudi  li^t ;  sa^ 
reflectors  should  be  used. 

The  edge  of  the  desk  or  table  should  be  perpendicular  to  that  of  the  seat,  avi 
the  top  of  the  back  of  the  seat  should  be  one  inch  lower  than  the  edge  of  the  tible 
for  boys,  and  one  inch  higher  than  the  edge  of  the  table  for  girla 

The  amount  ofwwk  is  a  matter  of  paramount  importance  to  the  growing  b<7r 
if  his  brain  is  to  be  developed  and  not  stunted  from  early  over-wrak ;  (or  it  >> 
one  of  the  strongest  physical  laws  of  nature,  which  holds  throughout  the  vtH)* 
animal  creation,  that  immature  oigans  are  incapacitated  and  deteriorated  br  W 
mudi  work,  whereas  they  are  developed,  and  made  strong  and  active  for  «Mt 
life,  by  sufficient  healthy  and  progressive  exercisa  But  this  exercise  abouU  ^ 
progressive,  and  not  stationary,  for  mental  and  physical  exercise  fit  for  •  (w^^ 
is  not  sufficient  tor  a,  boy,  and  exercise  suitable  for  a  boy  is  not  enoogli  **"  ""-^ 
*  PuU&ihedVj  ^<Msn.  ^\ixdi!&,'^«£v'%^i^vu!fini.  Street,  LoadcaL 
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man ;  and  the  ODnTerae  is  also  true :  that  tlie  exercise  which  is  fit  for  a  man  is 

too  much  for  a  boy,  and  that  which  is  suitable  for  a  boy  is  too  much  for  a  child. 

This  appropriate  amount  of  work,  of  course,  varies  with  individuals,  according 

to  their  stamina  and  their  mental  ability.     What  is  hard  work  for  one  is  scarcely 

work    at   all    to   another.     Still,  the  question  which   all   teachers   naturally  ask, 

and  which    they  expect   to    be   answered   in  a  practical  way  for  their  every-day 

guidance  in  the  management  of  their  pupils,  is,  "  What  is  this  amount  of  work 

which  should  be  done  1 "     The  only  answer  is  one  of  actde,  for  what  is  suitable  for 

the  age  of  nineteen  is  most  unsuitable  and  detrimental  to  the  age  of  seven.       The 

best  scale  that  I  can  give  is,  I  think,  the  following,  as  the  ordinary  amount  of 

work  for  the  average  boy,  including  Sundays,  but  exclusive  of  the  perfect  mental 

rest  during  the  periodical  holidays,  which,  ss  a  rule,  comprise  about  four  months  in 

the  year : — 

From    7 —  8  yean  old,  12  boon  per  week. 
8—10         ..  18 


10—13 
13— l.i 
15—17 
17—19 


24 
30 
3S 
42 


Some  will  be  inclined  to  say  that  this  is  far  too  little,  but  it  must  not  be 
forgotten,  as  is  sometimes  the  case,  that  boys  have  to  provide  for  their  growth 
and  development  while  they  are  at  school,  and  so  too  much  must  not  be  required 
of  them ;  and  when  a  boy  is  growing  very  rapidly  indeed — exceeding  the 
2^  inches  annually — his  work  should  be  still  further  slackened,  for  he  simply 
has  not  brain  power  to  do  it.  All  the  nourishment  he  takes  goes  to  make 
quantity,  and  not  quality. 

This  leads  me  to  say  a  word  on  over-work,  which  term  is  relative,  and  not 
absolute.  It  is  seldom  seen  at  schools,  but,  unfortunately,  it  is  occasionally.  The 
brightest  and  most  promising  boy  is  most  likely  to  work  at  too  high  a  pressure ; 
and  if  he  be  not  checked  in  time,  his  life  may  be  the  forfeit.  Generally,  however, 
it  is  the  boy  who  is  growing  too  rapidly  who  suffers  from  over-work.  The  boy 
who  takes  no  exercise  may  be  said  to  suffer  from  relative,  rather  than  from 
absolute,  over-work :  with  proper  exercise  he  would  make  healthy  blood,  and 
with  proper  blood  he  would  have  a  healthy  brain,  able  and  ready  to  do  all 
required  of  it 

Headaches,  restlessness,  irritability,  inability  to  fix  attention,  are  the  finger-posts 
iriiich  usually  point  to  the  commencement  of  the  symptoms  of  over-work ;  their 
nroing  should  be  heeded  in  time,  and  the  work  should  be  stopped. 

But  one  so  often  hears  of  over-work  where  no  over-work  exists,  that  great 

nation  and  much  judgment  should  be  exercised  by  all  concerned  that  an  error  be 

BOt  committed,  and  a  boy  spoilt  and    made   lazy  where  there  is  no  necessity — 

'"^Uy  nothing  in  the  shape  of  over-work.     Thus,  headaches  are  sometimes  caxised 

*y    the  boy  working  or  sleeping   in  impure  or  re-breathed  air ;  often  throunh  a 

^^liire  in  sight,  which  could  be,  and  should  be,  rectified  at  once  by  appropriate 

^P®*=t«clesj   and  most  often  of  all  these  headaches  are  toxsamic,  from  im^rfwA 
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action  of  some  of  tbtt^aMnMons.  On  B«veral  occa«ion«  1  ham  soen  boyi  wiUi  tD 
tlie  symptoms  nf  ovct-ttotIc,  and  ont  of  whom  no  further  work  could  be  obluM*i 
ctir«d  of  all  the  heiid  Kyiajitoms,  nB  soon  as  the  cause  was  diaoovenyl,  h;  m 
>riai)t  aaii  twciity-four  hours  of  milk  diet  only. 

But  tho  arrattffenwru  of  ioark  is  oulv  a  Httlo  Iokb  iiuportfcnt  than  the  qaanliij 
of  wofk,  if  tfao  greatest  amonnt  of  good  work  is  to  be  obtained^  wiUi  b«x£^ 
iiuttead  of  detrimcut,  to  the  boy.  Ad  hour  or  aii  hour-aad-a-tiatT  at  a  tine  u 
ample  ;  loorc  is  never  undured  tiasily :  a  few  moments'  respite  even  will  illn 
aiiotliur  hour  to  bo  well  gone  through.  Even  an  adult  is  ov(<r-8traincd  wbo  liti 
for  threo  hours  at  a  time  at  work  without  rest ;  bow-  much  more  unreMOUbW 
is  it  to  expect  a  young  active  boy  or  girl  to  do  it  consccotively,  as  is  m  ofm 
required.  An  botir  in  and  an  liour  out  of  school  is  an  excellent  plan,  espociiDf 
if  every  other  day  be  one  of  work  all  day,  followed  by  half  a  day  of  fm- 
dom  from  work ;  it  is  far  better  for  a  boy  tbon  haring  ItisB  work  each  dij. 
and  a  Utile  more  leisure  each  day  too.  Nothing  is  so  siUutary  as  tlie  half  dsj 
of  fnstxloDi  every  uther  day,  and  good  bard  work  on  the  intervening  day,  {or 
all  young  people  require  oud  revel  lu  a  long  time  uf  freedom. 

In  private  sohor>lti  it  is  custouiary  far  all  Uiya  to  prcpure  their  work  U^vUht, 
but  in  public  schools  tite  best  plan  is  for  tlto  senior  boys  to  ]irepare  thmr  work  ia 
their  own  studios ;  tbe  younger  boys  should  not  have  this  liberty,  but  sboaU 
nsfienible  together  in  the  evening  in  a  eommua  ruora.and  tbftre  do  tbeir  work,  with  k 
master  snperintAnding,  but  not  helping.  Where  tliis  plan  has  Ixsen  tried  it  warb 
adinimbly,  and  should,  1  think,  be  made  gcuerul,  if  it  be  not  so  already.  It  geU 
more  work  nut  of  a  hoy,  gives  him  plenty  of  fi'osh  air  during  evening  vurkiii^ 
hours  in  a  liugu  room  instead  of  in  a  small  study,  and  allows  the  riders 
for  their  work.  It  is  a  very  great  gaia  to  the  boys,  at  the  cxpenaa  of 
freedom  of  the  mastere.  But  it  has  another  very  good  point  ubout  it :  It  protulei 
-a<  custodian  for  the  younger  boys  during  the  evenings,  and  prorents  much  of  that 
irowdyiam  and  huUying  wliioh  has  always  l>een  most  rife  <liiring  tho  long  winter 
.erfuingB,  and  which,  I  suppose,  will  always  exist  to  some  extent  as  long  astheraatv 
boys  in  the  world ;  but  it  in  a  great  thing  if  a  master  can  by  any  ine«na  nduca  H, 
whether  his  mode  be  by  occupying  everyspnre  moment  of  the  boy's  ttms,  or  ^  In 
lovn  peraonnl  influence  and  kindness  of  heart,  or  by  allowing  bin  oontemptlor  tfa* 
buUy.  The  forward  insolent  boy  is  not  hurt  by  bullyii^  but  sonirtiBi* 
bouoGtod,  tliotigh  many  a  gentle  and  retiring  boy  ia^  whilo  he  remains  at  wAnA, 
made  seriously  ill  in  consequence ;  his  growth  is  arrested,  his  health  is  Tuifliinwint^i 
ud  his  spirit  is  crushed  for  tlHt  rest  of  his  days.  It  is  this  boy  vbo  iiM^ 
the  protection  of  his  master  and  of  his  elder  scfaool-fellows ;  and  Uiis  liad* 
mo  to  say  u  word  »bout  prapotton  and  fatj^n^,  in  so  far  as  tho  subject  aflee4* 
U)«  health  of  individuals  or  sclioola.  That  it  does  ofl'cct  the  health— nny,  Uw  whob 
life — of  a  boy  is  beyond  all  tpmstion  ;  ami  it  is  therefore,  to  my  mind,  «  su 
very  grave  cxnuideration.  I  am  aware  of  the  danger  of  saying  a  word 
institutions — and  this  prufvctorial  system  is  over  livti  hundred  yeftrs  old — bat  1 
think  the  subject  should  bo  faci^,  uml  not  shirked,  so  that  we  m»y  obtain  iv  Ail 
.ztineteontb  century  all  the  good  out  of  it,  and  drop  all  tbe  evil. 
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I7ow,  I  tiunk  there  can  be  no  shftdow  of  a  donbt  that  "tdxth  power"  is  nii 
ixoeUent  elonent  for  good  in  a  school  when  held  by  the  right  boy,  with  the  ripht 
naster  over  him.  It  is  really  a  protection  of  the  little  boy  from  the  bully  (who  \a 
Jten  OD»  about  his  own  size),  for  no  one  but  the  sixth  form  boy  has  any  authority  or 
tower  oTer  him.  It  teaches  the  owner  of  the  power  manliness,  self-reliancr. 
e^fMUsibility,  kindness  of  heart,  and  that  mercy  which  "blesseth  him  that  gives 
nd  him  that  takes."  But  when  this  power  is  possessed  by  a  bad  boy — iind  is 
hve  a  master  who  has  not  had  at  one  time  or  another  such  a  sixth-form  bully  in 
lia  house,  and  yet  has  not  deprived  him  of  his  power  1 — it  is  a  great  power  of  evil, 
nd  can  be,  I  believe,  the  worst  instrument  of  torture  existing  in  our  civilised  Britain. 

The  power,  if  it  exist — <u  I  think  it  aJundd — ought  to  be  the  reward  of  character 
axae  than  of  ability,  and  not  of  ability  or  place  alone.  By  this  means  the  muscular 
Tate  would  be  prevented  .from  exercising  his  tyranny  over  his  physically  weaker 
ohooI-^eUow.  Doubtless,  the  reason  that  "  sixth  power  "  is  not  taken  from  a  boy  who 
mght  not  to  have  it  is  because  the  stamp  it  would  give  the  boy  would  be  so  bad  that  it 
rould  practically  necessitate  his  removal  from  the  school,  which  is  a  penalty  too 
avidunis  to  be  put  in  force ;  but  this  is  where  the  eesenco  d  the  evil  lies.  "  Sixtli 
tower,"  as  the  reward  for  being  in  the  sixth,  should  not  exist— it  is  wrong  in  principle, 
nd  occasionally  the  cause  of  untold  evil  where  it  is  in  force — bnt  the  prefect  or 
mepcBtor  system  should  take  its  place,  and  be  the  reward  of  character  in  the 
iiat  place,  and  of  ability  as  a  secondary  consideration.  It  should  be  tenable  only 
rom  term  to  term,  or  <during  efficiency  and  good  behaviour.  At  the  end  of  each 
erm  the  boy  should  give  an  account  of  his  stewardship.  If  he  has  shown  him- 
elf  weak,  incapable,  or  unfit  to  have  the  power,  it  fiboald  naturally  HW  through, 
rithont  the  invidiousneas  of  dismissal ;  whereas,  if  he  has  dme  his  duty,  fae 
roold  receive  his  office  again  next  term. 

-Snoh  a  prefectorial  system  would  make  the  power  fsr  diflierent  trcan  what  it  is, 
nd  be  an  incalonlable  blessing  to  a  school,  by  putting  the  right  boys  only  in  power ; 
tnd  the  reward  would  be  as  great  as  it  would  be  well-deserved,  and  would  produce 
pjendid  fellows: 

.  Bat  while  the  present  system  of  "  sixth  power  "  is  in  forc^  I  think  an  additional 
mtoetion  to  the  boy  should  be  instituted.  IliuB,  where  an  offence  against  the 
noperly-constituted  authority  of  one  of  the  sixth  occurs,  instead  ct  this  pnopostor 
iftving  tiie  power  to  punish  the  offender  forthwith,  there  should  be  a  consultation  of 
na  adleagnes  in  his  house,  not  only  to  investigate  the  misdemeanour,  but  to  pimisli 
i,  and  thus  get  rid  of  peraonal  spleen  and  reduoe  petty  tyranny. 

One  step  farther  leads  to  fagging^  and  on  this  I  have  only  one  word  to  say  : 
t  may  be  a  causo  of  ill-h«&lth  in  schools  where  the  &g  is  kopt  employed  at 
Deal-times — say  at  breakfast,  toasting>~and  so  either  is  prevented  from  getting 
ne  orvn  breakfast  at  all,  or  is  obliged  to  bolt  it  because  nearly  all  the  ullotteil 
ime  for  the  meal  has  elapsed. 

.  :  Punu&manto. — Tliat  the  brutal,  indiscriminate,  and  inoessant  caning  of  former 
rmfr-^ving  vent  to  the  spleen  of  tho  master — has  gone  out,  and  is  the  raro 
audition  rather  than  the  rule,  is  beyond  question ;  and  that  it  should  be  so  ia 
i|^t,  for  it  was  exercised  without  any  regard  to  the  diiqporation  of  the  boy  or  to 
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fiipariTT,  aad  viUumt  aar  mBicr.     It  eugeadei^ed  tomr  ud  bn?', 
•  oairilm  boy,  ilw  ^^dtM*!  onv''  ^lirii  ta  the  avenge  boy,  Hud  the  iogffA 
,  «f  4aing  ■"'^■■g  m  tke  fa*l  bosr,  and  giiv«  exerdae  to  bis  Un-o  of,  tad  Ui 
^  fcr,  revcBgv ;  U  skvt  <WK  aJl  ajiyUiy  vith  the  pupil  from  t)i>:i  hwrt  of  tlv 
r,  «im1  toaikd  u>  do  aMftUag  \mx  MgfatMi  the  cliaracter  of  eiliicu-. 
Bal*  «<k  the  ocWr  hukd,  I  do  not  bcfiBra  ikat  Loys  cao  always  be  oantxollod  vitb 
'ma  ocrMJniiil  pmiilnBcsL     I  io  not  tki^  H  a  fcood  thing  for  Ix^ys  vlio  im>1 
to  Inn  a  luige  proportiOB  «f  Atir  pkj-tiiue  takeu  from  then  to  wrilf 
^oil  tJwtr  handwriting— or  to  Imtb  baes,  when  they  shotild  be  out  of  dan 
excnia^  oiiid  seeking  aud  reddsiay  htahii. 
SoBMtiiaak  ^  Uiink,  a  good  birduBg  or  caau^  when  really  necesmy,  wtnU  do 
DMra  good  to  a  Utde  boy,  and  y«t  allow  bim  liis  IcKitimatu  time  to  tali«  lu 
»,  have  his  freedoni  frofia  rcstiaintv  and  keep  himself  healthy  ;  for  it  amst  W 
tbered  that  the  naughty  boy  needs  hit  tine  ibr  recreatuui  jttitt  an  much  ai  tht 
jpouJ  boy,  if  he  is  to  retain  healUi  and  stnBgtk 

When  a  bi^  boy  cannot  get  on  and  fas  aanaged  without  coDitaut  pantihiin 
is  some  gross  fault  somewhere ;  and  if  a  eSiange  of  masters  cannot  htui 
feliout  a  better  state  of  affairs,  as  he  is  getting  and  doing  no  good,  lie  shoald  bi 
pmoved  from  the  school,  for  the  sake  of  oiliers. 

But  uwn  the  occaajowal  birching  and  caning,  which  I  cannot  condrmn,  ibooU 
be  exorcised  with  great  judgment  and  long-suffering,  lest  a  great  wron^^,  nei-«r  to  h» 
}i^tten,  may  be  committed.  It  is  $omeliine*  wroog  bo  to  punish  :  ojien  wrong 
to  witliUoM  t)ie  imiusliitK'nt  wlien  de»er\'ecL 

Jlut  there  ifl  another  system  of  controlling  boys,  involving  neither  oorponl 
punishment  nor  writing  and  learning  lines.  1  refer  to  that  wholeaomo  aatire  which 
boyii  <lisltke  so  much,  and  which  they  would  do  anything  rather  than  have  to  bm, 
but  which,  judiciously  exercised — so  that  it  does  not  show  a  want  of  sympathy — ti  of 
intotJ  value  in  keeping  them  tmder  control.  One  of  the  beat  achool  disriplinariaas  I 
rer  knew,  and  one  who  loved  boys  and  wu  dearly  loved  by  them,  could  keep  hii 
boys  mider  control  almost  by  this  means  alone.  Where  a  master  is  hnoouiwl  sad 
respected  by  his  boys — as  he  always  should  be,  otherwise  be  has  mistaken  hiscmtlinj 
— and  they  feel  that  his  heart  and  sympathy  are  with  them,  they  will  &iri\'e  to  do 
right  rather  than  incite  his  ridicule  by  their  wrong^loings. 

Jitwardt. — But  beyond  and  above  all  puninhments  that  are  required  in  thi 
management  tji  a  large  number  of  boys,  I  would  ut^  the  plan  of  rewardiug  good 
conduct  Both  plans  are  required,  and  answer,  but  the  rewarding  good 
is,  I  think,  the  more  salutary,  and  where  it  can  lie  carried  out  will  tend  to 
the  health  and  well-being  of  boys,  and  the  happiness  of  niastien.  A  kind  ««d 
or  a  kind  net,  seasonably  l>estowed,  will  often  win  over  a  boy  and  make  Ua 
strive  to  do  right,  whcu  uo  puuishmc-ut  would  Imve  any  eOViet  on  him  whatoW^ 
and  will  make  him  feel  tliat  his  master  is  not  a  slave-driver,  but  a  kind 
sy III iNLtliising  friend.  Most  boys — but  not  all,  by  any  means — are  like 
animals:  treut  them  kindly  in  breaking  tiiem  in,  and  yon  can  do  anything  wirii 
iliAtn  ;  whilr^  tliLi  iTverse  system  will  show  that  they  have  a  large  share  of  ofaitinaey 
fully  planned  waywardue&!w 
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All  tha  time  that  the  boj  is  not  at  work,  asleep,  or  feeding,  should  bo  spent  in 
recreatioD  oi  some  kind.  His  recreation,  or  physical  sdueaiion,  is  scaroely  secoud 
iu  inipoi-tunci.'  to  his  mental  devclupmeut.  And  tlm  lirst  law  at  hII  school*— 
especially  public  scboola,  where  more  liberty  exists— sliould  \m  tliut  game-a,  wliich 
are  the  physical  education  of  the  boy,  should  be  fotnjmUoFy,  so  that  he  may  be 
compelled  to  join  in  some  gamcH  ■whether  he  will  or  iioti  while  choice  of  other 
OOCttpntiou  during  his  leisure  hours  should  be  left  to  himself. 

It  must  not  bo  forgotten  that  the  boy  is  an  uctivc  aiiiuiat,  and  utiles^  he  be  kept 
employed  at  an  innocent  and  healthy  occupation  durtii}^'  hi^  play<time,  which  will 
allow  the  expenditure  of  his  superfluous  spirito  and  strength,  he  will  not  be  idle 
— he  bi  too  restloKS  a  creature  for  that — but  he  will  take  np  something  probably 
not  junooeut,  and  not  healUiy,  and  become  neither  a  credit  to  himself  nor  his 
school,  but  au  evil-doer  liimself,  and  a  teacher  and  example  uf  cvU-doing  to  others. 
The  bane  of  every  school  is  the  "  idle  boy  "—the  boy  who  won't  play  :  be  is  a 
constant  worry  to  his  roaster,  being  never  out  of  mischief,  a  soura^  of  misciy  to 
himself,  and  very  often  a  bully,  having  nothing  better  to  do,  Until  parents  see  this 
for  themselves  we  shall  bo  ever  having  the  const&ut  outer}'  a^;aiust  compulDorj 
games ;  whereas,  it  is  this  rule  which  is  one  of  the  chief  sources  of  a  benlthy  tone 
in  schools,  especially  public  schoola  When  this  rule  is  abolished,  our  scliools  will 
become  a  source  of  evil  in  the  country.  Help  boys  to  be  manly,  energetic,  and  enthu- 
uamic  at  their  games,  and  you  help  them  to  bo  hcalUty,  ingenuous  boys  throughout 
tlieir  whole  school  life;  tail  in  this,  and  you  will  have  an  unmanly  precocity  in 
self-indulgence,  betting,  smoking,  and  drinking,  boys  becoming  premature  *'  men  of 
the  world,"  and  schools  tainted  with  "  society  "  wbiuh  no  nuister  can  control. 

What  can  bo  better  in  schools  than  the  healthy  rivalry  of  sides  at  games,  and 
of  TariooB  houses,  or  schools,  pitted  one  against  another,  every  boy  joining  in  the 
rivalry  1  The  healthy  and  innocent  ambition  wliich  makes  one  boy  work  to  be  at 
the  head  of  his  form,  and  excel  in  all  ho  does  at  his  work,  also  makes  tlto  same  boy, 
or  another,  tr}-  to  be  at  the  Lead  of  one  or  of  all  his  sports,  whether  football, 
cricket,  or  boating. 

Some  can  excel  In  work,  others  at  play ;  both  should  join  in  both,  and  bo  made 
to  plfty  OS  well  as  work.  'V^liat  is  distasteful  in  work  is  not  excused  tlie  1>oy  :  it  is 
coiundered  part  of  his  education  to  do  whatever  comes  before  him ;  the  same  rule 
should  exist  in  his  physical  education,  and  then  what  was  distasteful  originally  may 
become  a  pleasure  when  it  has  been  learnt  aud  practised  well. 

The  boy  who  does  not  join  in  games,  but  swaggers  and  lounges  about,  sliould 
ba  weeded  out  and  got  rid  of,  before  he  has  a  chance  of  corrupting  others,  through 
his  idleness  an<l  the  evil  it  engenders  :  the  only  ground  on  wliicli  a  boy  should  bo 
exempted  from  joining  in  the  games  should  be  physical  incapacity  or  illness. 

Tlierv  are,  however,  fow  Ijovb  who  should  be  thus  excused,  and  then  only  after 

very  careful   examination  and  consideration  :  «.^.,  boys  with   a  phthisieid   history, 

tiuMW  with  mitral  disease,  those  who  have  had  recent  serions  illn(.<SK,  luid  those  who 

4S 


700 


BEALTB    AT   SCHOOL. 


havo  grown  far  beyond  their  Btrcngth ;  for  these  delicate  boyn,  Imalthj  and  ooncUnt 
occupations  during  play-time  can  be  arrangfd,  such  as  gardening,  carpentry,  gjB- 
itaiitic  excrcifiefl,  music,  art,  drawing,  aiid  tield  c^UfUrsions  in  botany,  natural  binoij, 
and  geology. 

liut  mogterg  are  oontiauaUy  hampered  and  hindered  in  carrying  oot  iJbm 
salutary  regulations  through  physicians  giving  certitirates  to  parents,  stating  tkt 
tkcii'  sons  are  not  tit  to  join  in  eic!ioo1  gamea,  often  on  the  poorest  pretexta, 
physician  little  thinking  the  honu  he  does  to  the  individual,  and  to  the  school 
which  he  inilicts  this  idle  boy. 

This  matter  of  compulsory  games,  I  repeat,  is  essential  to  our  having  healthy 
boys  in  schoolH  of  a  h»alLhy  tone,  and  the  duty  of  the  master  is  dear.  He 
ahould  permit  no  "  loafer "  to  remain  in  his  house ;  the  sooner  he  is  retaovcd 
the  better  lor  all  concerned. 

Tlio  ocuu^mtiou  for  play-time,  again,  should  be  provided  by  the  school  for  ill 
weathers,  so  that  tlie  wet,  aa  well  as  the  fine,  day  may  have  its  pfayaical  educalioa, 
play,  and  pleaEuro. 

In  many  of  otir  oldest  and  largest  public  schools,  regulations  are  in  force  as  le 
the  clothing  that  should  be  worn  by  tlie  boys,  both  during'  school  and  play  hooim 
With  referenoe  to  the  clothing  for  school  houi-s  1  have  nothing  to  say,  further  Una 
what  I  have  said  slioutd  be  provided  for  the  boy  on  entering  school ;  but  I  bsf* 
much  to  say  on  the  proper  clothing  for  games,  as  it  is  a  great  source  of  health  4r 
ill-hcoltli.  ac(x>rding  as  it  ia  suitable  or  unsuitable.  Boys  should  always  haTt 
Hpccikl  clothinji;  for  all  their  games  entailing  exertion,  not  only  that  tliey  may  saTt 
their  cloth  clothes,  but  also  thai  they  may  be  clothed  appropriately  for  playia^ 
and  may  then  have  Uieir  dry  clothing  to  pat  on  again  after  the  exertion ;  and  Q» 
boy  who  is  too  laicy  to  change  should  b«  puniiilK-d,  for  serious  illness  and  death  v* 
sometimes  occaaioned  through  a  lioy  playing  in  hi«  ordinary  elotheo — say,  at 
racquets — perspiring  freely,  and  then  standing  about  or  lying  on  the  grass  is 
them. 

The  clothing  for  all  games  requiring  any  exertiim,  in  summer  and  winter  aliki^ 
should  be  flannel,  and  flannel  only,  and  wtiite  flannel  is  tlic  best  of  all ;  it  is  ths 
best  non-conduclor,  and  also  the  greatest  absorber  of  moisture.  This  flannel  should 
he  compnWry  for  all  boys.  Unfortunately,  many  injorions  rule*  or  customs  ia 
respoct  nf  clothing — originating,  many  of  thorn,  before  medical  knowledge  had 
deigned  to  concern  ilaelf  with  such  commonplace  snbjoots — still  exist  in  some  tf 
our  older  scbooltt ;  for  example,  what  can  Ihi  more  reprebaiuiblo,  in  retlatlm  to 
health,  than  the  rule  (unless  it  has  lately  been  everywhere  abdiahed)  that  llw 
younger  toys  shoiild  in  winter  wear  "  whit«  ducks"  for  football,  and  itt  waamm 
appear  in  white  linen  of  cotton  ahirta  at  txicket  or  boating,  instaad  of 
clothing. 

Evory  now  and  then  there  is  a  popular  outcry  against  exercdae,  and  tnataaeii 
ore  quoted  wbeiv  liann  lias  resulted.  Kow,  this  clamour  sboold  not  b«  ifsiflik 
exsrais^,  but  against  omr-«x«rviWt  or  against  oi'dinary  oxercisa  impruduntJy  tal 
It  is  excess  of  exercise  which  is  deleterious  to  giYiwtng  boys :  it  -wears  oat 
stunts)  while  exorcue  in  proper  measure  produces  health  and  atnngtlu 


r  fkintisg,  in  btrjrS'U  ustuJiy  attribated  to  over'Sxaraifle ;  but  in  my 
expvience,  whilo  it  ciMgr  b«  ooauHBied  by  tiio  pliysiological  oondittoa  of  tho  heart 
and  Tuculur  Byit«ni  «t  pitbtir^r  or  be  due  to  a  tetupomHly  dilatud  b<mrt,  from  very 
active  physical  exertiou  in  an  unfit  state  of  hotly,  it  is  nearly  always  toxnmio 
— the  blood  being  poiaop^l^r  tiiA  itoperfoct  action  of  iu  excreting  organa. 

OameM. — I  must  amy,  Mtfww  wurda  uu  ihu  much-abused,  healthy  game  of  football : 
uid  the  chief  out^ty,  pvinlwoUy  fuised,  'a  against  the  game  played  according  to 
what  tkn  called  "  Ru^by,  Jinlott." 

That  accidontA  do  liappeit  ftt^  iootiiaU,  azul  whan  played  under  "  Kugby  ruloa,"  in 
beyond  queatjon.  But  M*  irhoiu.d»  they  happen  usuallyl  Almost  invarialtly  to 
grown  men  who  have  losttliuir  ^liwrtidty,  who  are  out  of  training  and  flaliby,  and 
who  have  iuc]-ua»ed  iu  ^sui^iikjjid  lo«6  the  old  knack  of  playing.  To  those  playen  it 
may  be  bad :  that  ia,  the  (^ood  gained  luuy  not  (x)uiit<>rbahuu»  the  risk  that  is 
incurred  ;  though  of  this  I  au  nut  aure.  But  1  tru^  the  time  is  vary  far  distant 
whea  loothall  ia  to  b^,  reiattvod.CrDm  our  achools  aa  a  winter  game,  unleaa  aom* 
eqaally  active  and  exciting  game  is  to  be  Aupplinl  in  its  place. 

I  maintain  that  foot^Mlli^ajplayad  at  our  schools,  by  young,  eUatic,  .light  boys, 
[u^bly-tnuned,  and  always  ab  ity  ian-nwliorc  bear-{)lay  and  the  aploen  of  the  bully  are 
Icept  down  by  the  coDaaieiUiaw  jfiff^ufixig,  witJiuut  fear  or  favour,  to  brad-quartera 
:>(  mH  infringement  of  JfigitMBalA,  plfty- — a  groat  gain  to  all  nchools,  and  attended 
^^m  Htaly  by  BCoideatB,.|uul  ihoaa  aitldom  of  a  serious  nature. 
VOCy  espetoeaee  duoniiiot  oiable  jae<  to  raoogoiab  either  the  jnstioe  or  prudence  of 
pwceBts  in  raiaing  an  OftUvy  aga^tat  iaotball,  as  played  at  our  acboola.  Tbat  it  haa 
its  acdikmtfl^  like,  aad.oot  voraa  than,  cricket,  boating,  and  tbo  gymnasium,  and 
KV«T7  other  boys'  ganva^aa-otia  wU  ^ainaay  ;  but  its  good  to  tmys  far  outweighs 
Its  «vil  effects,  and  all  who  know  anything  of  it  from  ezperianoe,  and  not  from 
b«ftraay,  will  admit  this. 

Private  schools  ouu.  organise  their  gamus  to  soit  the  cupecHy  of  the  amellor 
boj«;  but  tho  public  mcIi>x>18,  ospeciAUy  our  great  public  sohoots  (and  this  is  one  of 
bbe  great  benetits  of  large  aohools),  should  not  only  indulge  in  football,  paper 
ahaace,  cricket,  and  boating,  but  racquets,  fivea,  and  lawn  tennis.  There  ahould 
be  alao  a  gymnasiam  to  develop  the  much  n^edud  ntraight  backs  and  round 
iliMta  ;  a  rifle  corps,  wiiiuh  ^fibrda  sucL  oxcoUeiit  training  in  axeroiee  end  skill 
M  well  as  in  diadpliue,.  teaching  boys  «airly  tluit  difficult  but  important  lesann 
af  BCling  together  undc>r  It^adei-H  j  *'iiam|ung  out,"  boneticial  in  every  way  when  the 
BorfMi  >a  oficeradf  aat  it  «bbBl<t  be,  hy  conscientious  masters  ;  workshops,  to  develop 
Ittechanioal  taste,  which  ia.io{  value  to  all  and  of  Kivut  value  to  many,  besides 
»  bocst  on  wet  dayaj  Uiu  useful  and  healthy  awimining-bath ;  a  library  and 

.■nusenm ;    natural  history   and   debating   societies ;    music,  drawing,   bicycle 

nam,  and  ganlaaiug  which  oould  generally  be  easily  carried  out  and  ma/)e 

anjoyable,   especially   fur    the   delicate  boya      Thus   occupation    would    be 

for  every  boy  of  every  oonoeirable  taatc  in  oil  wt-athers. 

3g  is  one  of  the  v&ry  best  exercises  for  boys,  and  every  available  piece  uf 

should   be  made,  use  oi  for  the  purpose,  since  it  develops  nearly  all  tA\<^ 

eqnitlly,  making  stroog  anns  and  l^nt,  a  well -expanded  che^  uxdi  «.  WtTn^\x^ 
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Btrong  bock.     II  is  also  good  for  Uie  developrnmit  of  the  heart  and  h 
carried  out  with  precaution ;  hut  1  think  it  would  bo  an  inTaluablt^  rulo  to 
it  to  thoHti  who  take  the  trouble  to  Ictun  to  swim  fint ;  it  would  thus  neeOBMt 
awiuimiiij;,  and  would  also  bu  safi^r. 

I  would  hiy  8|iecial  stress  upon  the  value  of  the  swimming-liath  and 
Every  school  that  can  poRsibly  man^e  it  should  have  a  place  in  which  the 
can  learn  and  practise  the  healthy  and  useful  enjoyment  of  swimnitng.  If  tben 
be  a  river,  it  may  be  utilised,  ndth  advantage,  for  Bummer  batbinfi :  bal  it  ii 
not  as  good  as  a  swiDimlng-batli  under  cov^r,  the  water  of  which  can  be  wanwJ, 
Aud  10  used  all  the  year  round.  Swimming  uhould  be  taught,  if  necessarr,  tboD^ 
'm  a  rule  nearly  overj-  boy  will  learn  by  hiinself  or  from  Ids  school -fellowa. 

I,  ISie  bath  itaelf  Hhould  be  arranged  for  all  sizee  of  boys,  and  there  are  two  poiittt 
about  it  which  are  eaaential  : — 

Firvt^  that  the  hoi  water  should  cuter  from  the  boiler  to  the  bath  at  the  lAiUbtf 
end,  where  the  little  fellows  in  learning  to  swim  paddle  bo  long  in  the  water,  » that 
they  may  have  Uie  benefit  of  the  wanner  water. 

8sco7\dUi,  that  the  cold  water  shotild  leave  the  bath  for  thft  boiler  from  the  deep 
end,  and  from  the  surface  of  the  water ;  and  that  the  hot  vat«r,  which,  aa  I  )*" 
said,  should  enter  eU^  the  shallow  end,  should  emerge  at  the  bottom  of  the  batlt,  •> 
that,  being  specifioally  lighter,  it  may  rise  to  the  surfaoe,  and  thus  warm  ttte  wata 
throughout  by  its  constant  circulation  while  thus  ascending.  When  the  haiwiM 
comes  into  tlie  bath  at  the  surface,  us  is  sometimes  arranged,  it  simply  floats  o 
the  top  like  oil,  its  h<<at  only  ascending  jmd  heating  the  building,  iHiile  the  mtor 
below  ia  absolutely  cold,  often  15^  Falir.  lower  than  thai  at  tlte  surface:  This  k 
not  only  a  great  waste  of  |>ower  in  the  heating  arrangementa,  bat  it  is  po«tinlr 
ii^jurious  to  swim  in  water  hot  round  the  neck  and  cold  to  the  feet :  ooeasiaatiig 
in  the  young  fainting,  and  tentUng  to  produce  apoplexy  in  the  middle«ged. 

Tlie  temperature  should  never  be  below  %&"'  Falir.,  or  above  70^  Fahr. ;  for  benr 
winter  and  summer,  generally  stay  Long  in  the  water. 


Illness. 

77(«  M(rlinger«r,^-AX\  schools  possess  this  oreAtnre,  bat  he  is  found  ecpedallf 
at  the  public  schools,  whore  ha  lias  increased  opportnnitiea  for  carrying  oot  to* 
inclinations,  and  great  scope  to  practise  his  ingenuity. 

Thert!  are  two  specimens  of  this  class  :  first,  the  boy  who  has  nothing  the  BMUf 
with  him  whatever,  except  tliat  lie  dislikes  work  ;  second,  the  boy  who  haa  ■* 
alight  disooinfoit,  which  he  exaggemtL-s  when  work  has  to  be  done,  bnl  eeatai  • 
remember  when  there  is  no  work  going  on.  I'heee  creatnns — I  cannot  call  Ikf 
hoy*— «k«  only  seen  on  whole  school  days,  or  when  the  leaaon  ia  **  umocu."  *■* 
cannot  bo  found  when  there  is  a  half-holiday.  I  need  scoroely  aay  (hey  i» 
incalifulftble  mischief  to  othcrM,  as  well  as  to  thomselvea. 

This  Is  not  a  natural  protliiction,  but  a  carefully- man ufactn red  article,  prcxlM^ 

ftt  the  cost  of  considerable  ingenuity  on  the  part  of  the  malingerer,  and  consakntlr 

on   the  part  of   the   parent  or  parents,  and   being  [sroduoed  at  hon^ 
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wholly  iintl  sulely  by  parents  or  their  subordinat**!.  is  sent  to  Bchw)!,  to  bo  » 
•oarce  of  bwl  example  to  otlioro. 

Madicai  AmmgsmenU, — lu  prii'ati(>  ccliooU,  wlK^rt*  iliorv  am  only  h  (RiiaII 
nnmber  of  boya,  the  medickl  nrnkn|ci.'meittii  orr,  of  cDtii-He,  tht^  saiue  an  in  n  prirato 
fomily.  Tlie  Joctor  U  sent  fur  wbeu  requit-cd,  mid  the  patient  ia  nurwol  tti  the  naino 
way  as  ia  usual  in  privau^  huimes. 

Bnt  in  onr  great  pablic  achoola  a  pf^rfxct  lUMlioal  or^nutatinn  ithould  ^xLRt — 
prrf«,-t  in  nv«ry  dutai],  and  capaMo  of  ooping  with  «ny  diifi<riilt.v,  smnll  or  great,  not 
only  for  the  woICare  of  the  individuul  boy,  but  also  for  Ihu  btmetit  of  th«  wUulu 
school 

To  ensare  tUa,  there  is  fuio  essentia] :  tliere  should  hn  imdividetl  n-simii^ilnHty; 
therefore,  one  medical  oficer^  and  one  only  ;  and  the  whole  schonl  should  )>e  under  his 
daily  supervisicm  in  metiiiial  «nd  saiiitAr)'  wiiiUenj.  He  nhouM  be  res|>tinFtil>le  to  the 
bead  and  hoDHO-masteni  Cor  tho  whole  amutgentents  for  sicknejM  and  accidents 
ooourring  at  school  ;  he  HhouM  regulate  and  control  the  entering,  or  return  to, 
kJkmI  of  all  Imya  who  liare  been  uck,  or  who  cotitv  from  houses  where  Rickuees  has 
oocomd  in  the  vAoation  ;  and  he  should  lUsa,  thmugli  the  masters,  a<Iviiie  pamits 
of  infectious  illness  that  has  taken  place  in  the  latter  end  of  term,  so  that  precan- 
tioDS  may  bo  adopted  at  home  not  to  infect  the  family,  and  spread  infoctiotia  illness 
all  over  the  ooantry  from  the  soliools  as  a  centre.  But  while,  in  orxler  to  ensure 
effiotency,  I  would  thus  Advocate  undivided  rwpnnsibility  in  c«nying  out  the  very 
important  medical  work  in  large  schools,  yet  I  would  also  urge  that  a  n>mnUtntum 
should  bo  obtained  without  the  slightest  difficulty  whenever  thought  neccssaty  by  a 
maator  or  a  parpiit>  so  as  to  prevent  any  possibility  of  arbitrarineaa. 

It  will  thus  tie  seen  that  the  Jtttist  of  the  school  medical  adviser  are  fourfold, 
an<l  of  paramount  imjKirtanee.  First,  to  treat  aceidents  and  rickness  of  all  kinds ; 
secondly,  to  have  under  control  all  sanitary  arrangements  in  the  school,  boarding- 
bouKsi.  and  siokhouscs ;  thirdly,  to  prevent  infectious  illness  entering  a  srhuol,  and 
tn  minimise  it  if  it  ooour ;  fonrthly,  to  protect  parents  from  infoitious  illness  being 
brouglit  home  from  school. 

To  c&rry  ottt  his  duties  properly,  a  daiiif  attendance  is  neccwary.  He  should 
visit  the  whole  school  every  day  at  a  certain  tixt^l  hour,  at  a  time  when  all  the 
bojrs  may  be  found  in  their  houses ;  and  the  earlier  in  the  moniiug  tiie  better,  so 
ihati  casM  of  illness  and  inft-etioai  diMOBe  may  l)0  at  onee  weeded  out  froia  each 
baardin^honse,  and  all  malingerers  sent  into  school.  This  me«lical  visit  should  be 
Made  most  punctually,  for  bo^-s  are  boys,  and  if  seeing  the  doctor  entail  the  slightest 
trouble  on  them,  they  will  not  take  Oist  trouble  to  present  themselves  to  him  ;  but 
if  they  know  that  the  doctor  can  1^*0  found  at  a  certain  moment,  thry  may  then 
ocmdesceud  to  show  themselves  to  him.  It  is  only  thus  that  the  fundamental 
««dical  rale  Cor  all  schools  can  be  oanied  out  in  any  sense,  and  this  rule  is,  "Hepttrt 
yowml/' to  tAe  matron  or  doctor  o*»  titt  oecurrtnce  nf  tJie  uiujhtcMt  aUnutnt"  for  by 
this  mtauu  alone  can  serious  illness  and  epidemies  be  prevented,  |f  the  ailment 
be  found  to  bo  nothing,  the  hoy  should  be  sent  into  school ;  if  a  tlit^ht  ailmmit, 
hib  should  be  kejit  Indoora,  so  that  Ite  may  not  get  worse ;  if  a  srrtoit*  iU»«M  bo 
Wfnnwnphtg,  be  should  be  immadiaftsly  boused  and  taken  cam  of,  and  placed  under 


no 


BKALTB    AT   SCHOOL. 


the  most  £avouml)le  ciroitmstancec  for  oiire;  if  an  infeetwuM  iUnegs,  Uw  nwttoo  dMsld 
at  once  isofnte  him  until  th»  doctor  hua  seen  him,  and  then,  if  there  b*  &denkt,k 
Bhouid  he  quarantined,  or  if  a  cerbiinty,  he  ahoulJ  be  immediately  tnuufeml  M 
the  infectious  house,  and  kept  clear  of  all  the  rest  of  the  school.  This  role  of  (sHf 
reporting  of  illnesa  is  absolutely  neoossary  for  the  efBctmt  medical  govenuHitttf 
all  large  schools.  A  grmt  difficulty  one  has  to  coutend  with  ia  the  carvleaa  bogr,  «fe 
knowing  that  he  is  uot  well,  even  haviug  a  ra*h,  **  thoujjht  it  was  nothing,*  did 
so  risks  tbo  hoalUi  aud  lifo  of  all  his  ouhool -fellows. 

In  all  schools  there  are  a  certain  number  of  boys  who,  though  not  ill,  arc  bM 
strong  i^nough,  for  t?je  time  lH>ing,  to  boar  the  usual  itchool  life,  but  nsNl  uht 
home  comforts  and  attention  than  can  be  provided  whore  there  are  a  large  nsnbrf 
As  far  as  I  can  learn,  in  no  great  school  ia  special  [wovision  made  for  tvi 
delicate  boys,  although  it  could  be  easily  carried  out  without  treapassing  oo  »BJ 
|,  vested  intereaCe,  and  with  very  great  benefit  to  the  boys  themaelvea 

The  class  of  hoys  for  whom  this  provision  should,  bo  made,  in  the  shape  of  i 

.School  Home,  includes  young  boys  who  are  not  naturally  strong,  but  weakly,  awl 

.  who  need  care  for  a  year  or  two  at  the  commencement  oC  their  school  life,  bobr 

they  are  able  to  i*ough  it  amongst  a  large  number ;  Iwys  from  a  hot  climate,  *ha 

^oannot  bear  muck  exposure  for  a  term  or  two  ;  boys  who  have  liad  a  recent 

illness,  from  which  they  have  recovered,  but  who  need  some  of  the  care  of 

life  still  for  a  term  or  two,  the  [wruutu  uot  wishing  thorn  to  lose  ground  at 

[,"hy  being  kppt  away  until  thoy  can  diMiwnse  with  this  additional  care 

Such  provisioti  as  I  refer  to  could  be  carried  out  by  a  carefully  selected  j 
married  master ;  or  still  more  appropriately,  I  think,  by  the  medical  olfioer 
^laohool,  where  he  is  c^iable  of  managing  boys,  and  could  be  induced  to  take  then,ii 
tho  boys  would  then  be  undw  constant  medical  supervision. 

Xlie  Blinding  of  boys  to  this  home  should  \»  entirety  under  the  oontml  of  the  bad 
|,innstor,  so  that  parents  should  have  no  voice  in  the  matter,  except  Uuxiugh  him- 

Besides  this,  the  (ees  would  naturally  umku  it  prohibitivo  to  any  except  ihoa- 
who  really  roriuired  the  extra  care.  The  number  should  be  strictly  limit«d — asy,  h 
ten — and  every  reasonable  modem  sanitary  improvement  should  be  proralid,  P 
that  every  boy  would  live  in  the  highest  state  of  health  possible  to  be  attaiaad 
I .  ,  ^rovisimi/or  Sicknest. — Every  boarding-house  in  a  largo  school  baa,  or  ^MaW 
hftve,  a  aick-room,  where  every  boy  who  is  not  really  ill,  and  yet  not  well  tntn]^*' 
b(>  at  his  work,  should  \xi  taki^n  care  of,  and  be  under  the  constant  saptfriaai 
of  the  matron,  who  ought  to  control  all  he  does,  and  supervise  his  diet,  wW 
mtuit  l>e  rcgulatod  by  tlie  medical  oHIcur,  until  he  ia  again  able  to  go  into  schodL 
There  should  also  be  a  night  sick-room,  in  which  a  boy  who  is  not  quite  «rf 
should  sleep,  in  preference  to  his  domiitoiy. 

Should,  however,  a  case  of  itt/eetiout  illnoas  be  in  tlie  sick-room  for  et'en  a  tkei^ 
time — for  instanoe,  waiting  for  the  doctor — the  room  should  be  thoroughly  Ait 
fected  in  some  way  before  any  other  boy  is  placed  there  ;  which  may  be  oftotHi 
eitlier  by  sulphur  fumigation,  or  by  setting  free  cltlorioe  from  chloritle  of  hmf  ^ 
vinegar — a  very  easy  and  effectual  process.  The  bedding,  also,  on  whick  tlM  IkIrV^ 
bqy   has  slept  in  the  dunuitory,   should   be  removed   aod  diain&oterf,  and  At 


: 


litory  ite«lf  iihoulcl  he  well  fluslied  wiUi  a  cross  (Irftuglit  oC  freah  air  as  long 
is  poniUe,  or,  bettor  still,  bo  fiimigml«d  ah  above  dMcribmL 

Sanatorium. — Bhould  a  boy  be  renUy  ill  at  Kchoot,  ho  ought  i»»ver,  in  my 
opmiou,  to  bu  aunKxi  at  his  baarding-bonao,  lor  thpre  ore  no  proper  arratigrmont.*! 
tbero  for  siok  uundng.  There  is  too  much  noise  and  bustle*,  and  do  (]oiet  can  hv 
(Attained  ;  every  one  is  fully  o«eupiod  with  those  who  arc  in  hwltb,  and  Ids  Kvhool- 
fUlows  ahraya  want  to  go  in  to  see  him,  which  is  V(<ry  unwise  whore  ro&l  illno*  exists. 

Besides  this,  I  think  a  nkitliMl  nnrse  alone  should  look  after  sickness,  when  boys 
bave  to  be  treated  away  from  lioiti<>.  How  parents  Uko  to  tn«t  their  ohililntn, 
when  ill  at  home,  is  one  tiling ;  but  how  twhools  look  aft«r  them,  when  they  are 
away  from  their  friends,  is  anothrr.  Tlierv  tlm  most  peKect  arrangements  sltould 
alone  be  in  force,  and  the  beat  skilled  nurses  alone  employed,  so  that  everything 
may  be  done,  from  first  to  Ust^  for  npeodr  and  effectual  cure.  Tliis  rule  is  beyond 
question,  and  is,  I  believe,  mostly,  though  not  entirely,  in  fore**  in  nil  great  schoc^ 

A  aanakrrium  or  sick-houae,  therefore,  is  an  esauntial,  and  should  be  {vrovided 
Car  «very  great  sehmd,  where  all  cases  of  iUnem  and  occMJente  should  be  treated. 
Hef«,  also,  may  be  admitted  the  majori^  of  the  iit^aetitHtt  ailmentt,  such  as 
typluad  fever,  diphtheria,  measlea,  rStheln,  mumps,  chicken  pox,  and  wliooptng 
coo^,  unless  the  school  can— in  some  schools  they  are  already  in  existence — proridfl 
two  aide-houses  (quite  irresiiective  of  the  bvor  oottage  for  scarlatina),  the  one  for 
ttoddents  and  iirm- infectious  illncssos,  tlip  other  for  the  slightf^r  infectiouft  allmenta. 
I  liiink  (Hie  miiatorium  is  mifticient,  pro\-idfld  there  be  groat  caro  and  -\-IgiIance  on 
the  part  of  both  doctor  and  nurse,  espsctally  if  this  sanatorium  be  constructed — as 
ia  the  Rugby  Banatorium,  which  is  quite  a  model — in  three  separate  blocks  of  two 
flooni,  each  block  radiating  al  a  diffon-nt  nngte  from  a  oommon  hall,  having  a 
oircular  stone  staircase  in  it,  very  spadona,  and  so  wi>) I- ventilated  ns  to  be 
pnctically  open  at  the  top.  pBrsonally,  I  have  never  known  a  caae  of  an  infectious 
illneaB  spread  from  one  boy  to  another,  or  irom  one  block  to  another,  in  this 
MBKtorittm  ;  but,  as  a  rule,  cases  of  the  various  infi^iovs  tllnrssos  do  not  very  oflnn 
oCHextst,  though,  if  they  should  happen  to  do  so,  one  door,  or  one  block,  may  with 
owB  be  safely  used. 

fav»r  Cottage. — For  scarlatina  (small  pox  is,  or  should  be,  out  of  the  question 
•i  schools,  where  proper  vnccination  is  carried  out  on  entrance,  as  I  have  stated)  it 
ia  m£ar  and  wiser  tu  provide  a  spe-cial  house  or  *'/erer  cottage"  quite  separate  from 
(be  sanatorium,  although  under  the  supervision  of  the  matron  of  the  sanatorium 
whan  nU  in  use ;  when  it  fs  oocupiod,  it  should  be  nursed  and  managed  by  a 
ai^wralc  staff  of  nones  and  servants,  or  helpers,  holding  no  communication  with  the 
Mnatorium  staff 

After  every  ease  of  scariatina,  it  is  important  to  disinfect  tlie  coUage  as 
(boroughly  as  possible ;  Jnst  as  if  another  case  were  never  going  into  the  building, 
is  order  that  it  may  not  always  bft  a  hot-bed  of  infection. 

Quarat^ne. — All  this  "provision  for  sickness "  is  not  complete — eflppciullv  for 
•oarlattna — without  ample  provision  being  supplied  for  the  thorough  tjuarantiut  of 
doubtful  oases,  so  tliat,  while  every  case,  on  x.\\c.  momtt  suspicion  arinittg,  should  be 
ti/koatm  aaparated  from  the  school,  it  may  not  be  transferred  to  the  fe\-er  oottiyi 
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ontil   all  doubt  has  vaiuelied.      I  know  of  no  mora  anxious  and  ardoow  itAj 

,]w£iiUuijj  ihts  ph^sioinn  to  >  gieat  school  than  liaWng  to  provide  for  sevctsl  ckobtiil 

[eaaes   ot'   scarlatina.      To   l«ave   them   in    the  t)oarding-hau8e  in  wrong ;  to  |i1m> 

Uwni  in  tlie  £>;ver  cottage  is  wrong;  to  put  them  all  together  in  one  rouin  is  vnn^ 

for  it  one  prove  a  ctuio  of  scarlatina  and  the  otht.-rs  ai-e  free,  the  latwr  bUwI  tk 

very  greatest  chiuioc  of  having  it  through  tfao  exposure.     The  oa\y  projier  and  w/k 

quanuitiuu  arrangement  acooiilingly  i.%  to  pUce  every  dotihtfol  caao  in  a  Tom  bf 

itself— 'UsiDg  the  ordinary  saiuitonuiu  for  this  purjKwe  if  possible — for  the  few  lata 

during  which  the  doubt  remaiiui ;  then  carefully  to  dlunfeot  eTery  room  vhui  bi 

liield  a  true   case,  aud  ho^  tlius   become   infected,   before    idacing   there  aaodirr 

t,floubt£ul  case. 

By  thia  strict  isolation  of  all  buspicloua  cases  during  their  doubtful  period  inn 
the  very  bediming,  epidemics  can  be,  and  are,  very  much  reduced,  if  tiot  Mtnllj 
'  prevented. 

Amint/antie  Carriage. — Every  public  acliool  needs  some  mode  of  oonvByaiiM  fcc 
the  i-oiuovhI  of  sick  boys  unable  to  walk  from  the  boarding-house  to  the  ttaaiociBmi 
but  ospeciuUy  for  infectious  cases,  for  which  the  public  oonveyanoea  ought  ntw 
.to  bo  used.  A  pro}wrly-constructed  ambulance  carriage,  drawn  by  a  ham, ii 
f.imdoubteclly  the  best  form  of  conx'oyanoe,  which  can,  in  the  event  of  mju—ily. 
bo  tnuuifori-ed  on  to  the  railway,  and  so  move  a  boy  to  the  very  door  of  his  booe; 
bitt  iuaAinuch  as  it  i»  only  seldom  requireil,  it  may  be  considered  an  nnnewfij 
expense  :  the  next  best  convpyance  is  a  bath  chair  which  will  shut  up,  aud  on  l» 
washed  and  fumigated  inside  without  damage. 

Gau\Ai  j'tYT  Convale»c^ils.—X  i>oint  not  sufficiently  considered  in  schools  m 
the  provision  of  occupation  for  those  who  have  been  ill,  and  have  still  to  renaia  is 
lie  sick-houbie.  Unless  something  be  done  for  these  boys,  they  are  aure  to  get  is 
lischief.  Jiooks  are  always  provided  for  them  ;  but  boys  cannot  oontinue 
11  day  long,  especially  when  thoir  Virniiia  have  wasted  with  their  bodies  dtmxig< 
less ;  thei-ofore,  games  of  all  kimis,  both  in-door  and  out-door,  should  he 
ior  them. 

Arratf^ement  >nul  Matuujcmcnt  of  Sick-h<m9i8  y^meroUy. — Tlus  isamattcrof  lOck 
paramount  importance  to  tlto  welfare  of  individuals,  aud  the  schoc^  itself,  that  ii 
must  be  very  carefully  considered  in  every  detail. 

Alt  arruxigements  in  this  world,  of  whatever  description,  when  only  reqmid 
uonally,  are  apt,  unless  very  great  vigilance  bo  exercised,  to  be  alwqrs  oat 
of  order  just  at  the  very  moment  they  aiv  wanted  for  use.  School  aick-hoo— — 
which  Bometimea  are  not  used  at  all  for  several  weeks  together,  espetnally  infectiooi 
sick-liouses — are  a  very  good  instance  of  this  tiict  There  is  only  one  way  of 
getting  over  this  inconvenience,  and  tliat  is,  to  have  iJiem  in  such  order  that  tkcf 
are  always  ready.  To  unsuru  tliis,  :i  certiun  coustnictiou  of  tlm  tnartning  offorwlat 
is  necessary,  and  certain  arraagements  should  be  made,  and  rigidly  odenid 
by  the  constant  pereonal  siifiervision  of  the  medical  officer,  on  wboot  tht 
undivided  responsibility  should  rest  for  the  carrying  out  of  every  detail  in  thv 
working.  Thus,  all  sick-houses,  of  M-)iatevt>r  description,  should  be  prDndad 
proper  means  for  being  always  kept  wormed  aud  aired,  either  by  hat  water] 
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hot  air  flues,  or  calorigens ;  besides  having  opon  firo-pUcaa  lu  all 
roonu,  for  fires  vhen  ihcy  are  occupietL  la  this  way  the  wholo  house  caii  he 
always  aii-ud  and  wanaed  by  keeping  oik*  good  fire  gouig  when  tbe  houmi  is  uot 
ia  ute ;  thii  firu  iihuuld  bo  always  buruiiig  iu  daup  weather,  aud  UghtMl  every  other 
day  in  fine  bii^lit  weuthiT,  except,  in  siunucr,  when  it  sliould  be  lighted  on  evi»vy 
day  that  is  damp  or  without  aim.  On  evety  suitable  day  windowa  ahoald  In» 
open  throughout  the  house*,  by  which  means  the  whole  huuso  will  be  well  airad  and 
puritivd.  Alito  every  now  and  then  Uiu  wator-cloiwiK  aud  sinks  uhuuM  be  over- 
looked aud  flushed  whou  tl)«  houso  i»  not  in  use,  though  when  the  houwMlraiaii  aro 
properly  cut  qQ'  5xnu  the  twwer,  as  tliey  nhuuM  always  he,  this  is  not  of  «uch 
paramonnt  importanoe,  aa  no  sewer  gaa  can  entor  the  bouso. 

[  have  many  beds  under  my  care,  and  so  completely  in  working  order  aru 
all  arraugcmeutji  that,  from  tbp  day  the  bo>-8  return  to  Hchgol  to  tliu  dny  tlioy  lonvo 
for  the  vacation,  I  can  fill  up  uiy  and  every  bed  at  any  given  mouL'ut  without  any 
other  prcijaration  than  making  up  the  bed  or  beds,  aud  setting  liglit  to  tlie  fire 
in  each  room  as  required.  By  hot  water  pipes  throughout  both  sick-housoe  the 
roonur  are  kept  aired  and  wanooil,  and  the  ntnttmnm,  blankets,  pillu«-s,  Jtc.  also 
kept  aired  by  being  placed  against  thti  hot  water  pipes,  or  by  very  huge  hot  water 
tins  being  £oIded  within  them  for  twenty-four  houn  eacli,  in  rutatiun.  By  thta 
means  of  koo{ang  sick-houses  always  in  perfect  working  order  they  can  be  used 
in  aidaMss  with  impunity,  and  by  no  other  means  oan  tliey  b*  safely  occu]iiod  when 
sidoMss  occnnt  Euddnnly,  as  is  genendly  the  case.  I  have  laid  [)ai-ti<:ular  Btrcsa 
upon  the  importance  of  buing  thus  ready  for  the  Hicknoss  of  schools,  which  is 
nauaUy  intermittent  in  chantcter  more  or  Ifws,  bei-uuiKf  sudideut  attention  is  nuL,  aa 
a  nde,  paid  to  tlio  matter  in  our  schools,  and  often  pre^MUutions  are  nut  madf,  nay, 
scarcely  even  thought  of,  uittil  Ute  illness  actually  oooiirs,  which,  to  my  mind,  ia 
too  hite,  if  VB  are  to  have  our  schools  as  htsalthy  as  thAy  ought  to  be. 

All  rooms  pronded  for  sickneas  should  allow  at  least  1,000  cubic  feet  for  each 
non-infectious  case,  exclusive  ol  llie  800  cubic  feet  required  for  iJbc  nurao  in  attend- 
aocc  ;  but  for  infootious  illness  1,500  to  2,000  cubic  feet  are  eesential,  though  more 
mny  bf>  rtviniml  if  the  case  be  aevere  or  malignant,  for  such  vastw  are  generally 
much  mitigated  by  an  abundant  supply  of  fr(«h  air. 

Besides  this  Hpaee,  thorough  ventilation  must  be  given,  free  from  draughL 
Am  a  rule,  tJio  windows  in  the  sick-room  ought  not  to  be  o|ietinl  during  sioknwtH^ 
hut  the  inlet  for  fresh  air — which  should  be  otmstAut-  should  \m  from  extensivo 
and  well- ventilated  passages ;  for  by  this  means  the  &vb1i  air  entcrv  the  room 
mdiroctly,  instead  of  directly,  and  tlie  patient  is  tlien  less  liable  to  dmught 
titan  ho  would  \>e  if  the  window  opened  direetly  on  to  him  in  his  niom.  Not 
only  does  tliis  plentiful  supply  of  frcah  air  benefit  tiie  individual,  but  in  infectioaa 
Olneaa  too  much  stress  cannot  be  laid  on  ita  importance  to  the  commuuity  ;  fur  by 
it  th«  podsonoua  elnmaot  is  more  rapidly  destroyed. 

The  teoipcmtun'  of  the  rooms  should  never  be  cold  or  hot ;  as  a  nde,  60"  F, 
ta  about  th(«  average ;  though  aometiraea  n  hotter,  somctimea  a  cooler  tenipcrulure, 
In  benoficiAl. 

The  walls  uf  rooms  for  infectious  casee  should  never  be  papered,  but  eitlu-r 
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painiod,  CfrOVMWA  witlt  sUica,  which  will  wash  with  a  diainfpctont  sevenl  tiaw; 
or  still  better,  made  of  Purian  wjiuent^  which  will  wash  aet  infiniiHm,  ami  towhkk 
nolhing  will  stick.  Id  i-ooios  for  uon -infectious  cases  silica  is  good,  and  luti  wdl, 
even  when  washed  sevemi  times  ;  but  colour  wash  ma^  be  employed,  thoagti  is  tbu 
.case  the  walls  netnl  re-colouring  annually,  somettmea  even  ofteuer. 

Th«^  ttoors  of  sick  rooius  sliculd  W  Ktainod  and  vamiahod;  never  wBdied,ta 
wiped  with  n  daiup  cloth  ever}-  day  when  in  use,  and  polished  with  beeswai  attd 
turpentine  once  or  twice  a  wwtk. 

The  fumitum  in  all  sick  rooms  should  be  only  as  much  as  ia  n«]ly  iimiwij 
for  comfort  and  conveiiienuf,  luid  on  no  account  should  carpets  ever  be  sUowvd; 
though  miiUi  may  l>u  used,  tho  l>cst  being  those  made  of  cork,  which  wilt  wsab  ad 
are  warm  to  the  feet. 

In  all  infentioTin  illnoss — especially  scarlatina — if  a  sncceasion  of  oaaes  occarin' 
the  same  beds  hare  to  be  used  a{;ain,  a  second  east  should  on  no  aceount  &«  fwl  w 
(/wt  miflvt  mattrfM,  or  Uetioeen  ike  »arrte  hlankxUt,  untU  Oury  have  been  lAonwyAI^ 
ditinftxtfd.  It  is  an  infringement  of  thb  rule,  I  think,  that  aoconnta  for  (be  UMr 
cases  lieing  often  more  severe  than  the  earlier  ones ;  the  rule,  therefore,  oogfat  tD 
be  very  closely  observed  and  carried  out  under  the  personal  superintendeiHt  d 
till-  medical  officer. 

If  it  be  important  iu  a  boardii^-hDusc,  as  I  liavc  etrivcu  to  prove,  to  hare  tk 
drnina  properly  con.stnictc<I,  with  the  soit-pipe  thoroughly  ventilated,  and  all  drain 
cut  ofl'  absolutely  from  the  sewer,  it  is  still  mora  so  at  the  sick-housea  ;  for  it  ii  • 
serioiut  matter  to  send  a  boy  to  a  sanatorium  for  some  comparatively  trivia]  ailnMt. 
and  to  contract  while  there,  through  faulty  drains,  a  dangerooa  disease  each  ■ 
typhoid  fever  or  diphtheria. 

Therefore,   in  towns   nil  eoil-pipea  ought  to  be  cat  off  from   the  town  ww. 
and  in  thp  country  earth-closets  should  bo  used  ;  or,  if  a  cenpool  exist,  it  oogfat  tt 
<  be  far  from  the  sick-house,  on  a  lower  level  than  the  well,  and  it  should  be  tnaM 
as  if  it  were  a  sewer  by  cutting  it  off  from  the  lioiuie. 

Jn/eriious   llbuwt   cnttyht   at  School — This    may   como   from    various 
«nine  of  which  we  will  enumerate,  with  their  remedy. 


1.  lVt>in  thn  lotn  And  neighbour' 
hoo<l  whtre  cases  may  alrctdy 
ludflt. 


2.  Hajf  tfkihtri  mar,  uni  oft*a  do, 
brinff  jafectiaita  illoow  into 
■diool  (rom  on  infected  horn*. 


I.  Libert}*,  daring  play  hoan,  i*  a  rule  ai  aB 
schools ;  and  while  th^rti  are  "<mt  of 
diatricta,  the  town  ia  (renenlly  not  forbrddea. 
would  not  udvUe  anything  that  would  iitffilgt  flk 
wholuome  liberty  o(  oor  puUJo  tctwola,  m  wtaiii^ 
a  condition  of  thoir  hcralthy  life.  'fnTithahM.  il  ll' 
constant  aouroe  of  inf L-ctioiu  illnfiM  ,  bat  if  ««v  s  !>*> 
opidnmir  previiiled,  it  would  alwrnya  be  mffldflit  totf 
the  boys  of  it,  and  thoy  would  keep  away  «)tfka«l1l> 
neoeaaity  of  putting  the  town"oato(  booDla*';  fcV* 
are  slw%ya  afraid  ai  iafoctioD. 

3.  As  day  Bcholara  cannot  be  abolished,  iduKit  anlkMi^ 
should  cnconrage  the  greatest  opouMs  ia  n^ 
matters  from  parents,  and  be  alwmya  on  the  tUxai,  a' 
oqaally  open  thnttselrM  in  rntum. 


I 


BOITBOI. 

etiouB  illnew  occurring 
among  muAen*  or  modica] 
oOcen'  cluldrc3i. 


4.  From  the  lanniry,  which  is  a 
ooDsiaDt  flottrco  of  uuuoty  <ui(i 
doubt. 

&.  Trtjui  tho  rf«iry. 

0.  Pnm  the  w«vr>. 


7.  CnaptitU  are  ooa  of  tha  most 

feiiile  sourua,  and  oft«n  catiao 
the  inuot  dangocwu  iDnessM. 

8.  Imfiure  wattr,  espocially  wh«n 

contamiiiBted  with  scwsgo. 


k 


Soj/tcay  joumej/t  to  Hflighbonr- 

ing  towns  for  v-ariuuapurpOHon; 


PsvncsrtoF. 

3.  tjucfacasraof  iUiwMuiiDUtdni'ordocton'kmiliwtdunild 

be  moft  strictly  iw^ted,  or,  better  still,  wmt  into  the 
aanatorium  or  iowt  colbigv,  just  as  if  Ihcy  woru  iiujitlt 
in  the  Khool  itwU ;  othc-rwike  infection  nuty  bo  earned 
BOHHigit  tbo  boyi  of  a  hooso  or  form.  Miuten'  and 
doctors'  lunuoR  should  bo  aboro  am^cion  in  noh  a 
matter. 

4.  Whoro  KhooU  can,  they  ihoold  have  their  own  lauiidry, 

u  many  havo  olroady ;  thui  ui  the  only  way  to  proront 

inisotioD  iiom  flucb  a  source. 
A.  Bwy  great  school  aboulJ  haVA  its  own  iLury;  or  Lo 

•iqi^liod  with  milk  from  on«  reliable  sourco. 
0.  The  only  aeounty  againat  thU  source  of   Jllneaa  is  to 

cut  off  the  Boil-pipo  and  housie-diuns  absolutoly  from. 

the  town-sower,  m  I  h«vo  advieod  i  to  ventilate  tho  wil. 

pipe:  and  to  see  that  the  towu-scwcr  is  thoroughly 

ventilated  and  fluobod  p«riodicaIIy.      Farent«  ahouM 

make  all  these  nocoanry  inqoirios  thcnunlvci^  and 

should  not  Imvo  them  to  chofuoi 

7.  Earlh-oioauts  should  V'  (.inplojiK]  in  their  itcad;  and  if 

roMpoola  be  uaod  at  all,  thure  should  bo  no  poaaibility 
of  their  overflowing  into  a  wult;  they  nhould  be  out 
off  from  the  houw^draliu  and  well  vontilotod. 

8.  No  woll  should  ovQT  be  mod  in  a  town ;  wclla  in  the 

country  should  he  ao  placed  and  fonstructod  that  no 
surfaoo-woter  can  get  into  them.  All  water  should  be 
properly  filtered, 
d.  "niean  Joumeyg,  as  far  tut  posenilv,  should  be  forbidden, 
as  they  are  a  fri>qsont  source  of  infectiona  illnon  being 
brought  into  n  scliool ;  fi>r  othvr  sclioo]  ruaaons  tliey 
should  be  reduced  tu  a  miDinnim  if  allowed  at  all. 


7%:  I'ramntion  of  Epidemics. — Epidemics  in  schools  are  such  a  sorions  matter, 
howover  alight  thft  nature  of  tlio  illnww  itself,  tliat  it  behovea  all  concerned  in  the 
welfare  of  our  schoola  to  do  their  utmost  in  theii*  prevention. 

Thojr  souietiraea  either  damage  a  boy  for  Hfe,  or  cause  his  deftth  ;  and  they  will 
make  even  an  old  and  woll-eBtabliahed  school  totter  to  its  foiindation,  if  they  be  severe 
or  &eqaent  Therefore  the  question  that  concenis  every  one  is.  How  are  epidcmiw 
to  be  guarded  againat,  and  how  can  they  l>e  reduced  in  frequency  and  severity? 

1.  By  insl^Tit  iaolaiion  of  the  first  and  every  succeeding  case  where  the  fiaintest 
>mible  suspicion  can  arise. 

2.  By  perfect  quararUiTU!  regulations  and  accommodation. 

3.  By  perfect  ditin/ection  after  the  illnoas  itsjulf,  or  even  the  slightest  exposure  to 
the  illness. 

4.  Bj  plenty  of  cubic  apace  to  live  in,  and  thorough  vmtUation  as  wuU,  in  all 
boarding-houses  and  class-rooms ;  so  that  disease  germs  may  have  no  &T0urable  stoiX 
in  which  to  develo)>. 

6.  By  efficient  draitutge. 
6.  By  /mra  tDoter. 
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7.  By  such  a  high  oondiUon  of  health  in  every  boy  that  he  wiU  be  !«■ 
susceptible  to  tliO  n)-development  of  tlie  poison. 

Di$in/«ctwn.—On&  of  tlie  motit  anxious  matten  to  a  private  sohoolmttdar,  tnl 
one  of  the  greatest  sources  of  auioyaoce  to  parents,  is  the  period  wheu  «  Imj  a^r 
safely  retura  to  school  after  an  infectious  illuess  hax.  broken  out  at  hnmt .  nr  «ba 
the  boy  may  safely  re-enter  school,  or  go  home,  after  an  infecttouii  illnMn  hM 
occurred  at  achtwl.  The  time  lost  in  every  such  case — waiting  for  Uui  fawfan 
£roDi  infectioa — is  irritating  in  the  extreme  to  all  conoerued;  the  parent  Uiinb  b 
is  paying  his  utouey  for  a  Uiii-ioon  weeks'  tonu,  and  finds  six  weeks  of  U  k* 
through  his  son  not  lieiDg  freo  from  infection,  and  tlierefore  unable  to  mix  witli  lu 
school-fellows;  the  master  is  annoyed  at  the  hoy  not  only  losing  his  timetmlki 
position  in  the  school,  but  also  at  his  becoming  demoralised  in  consequence  »( Ini 
comptU'ativcly  cufurcod  idk-ucss  \  the  boy  liimself  is  sickened  and  disheart«ne>l  viib 
his  imprifiomnent  and  isolation :  so  that  all  sulTcr. 

Kow  this  anxiety  and  annoyance  can  l«  very  much  mitigated,  indeed  afan^ 
obviatei.),  at  all  great  public  Bchools,  by  the  provision  of  a  gtMxl  and  easily  vorinU* 
diiin/ectiv^  apparattu.  It  will  be  found  one  of  the  greatest  boons  to  ftntif 
master,  doctor,  and  patient. 

There  are  Beveral  fumis  of  this  *'  Disinfecting  apparatus  "  in  use  at  the  pnMi 
time  all  over  the  country.  They  are  mode  to  be  worked  with  either  gas  or  c<4e, 
gas  b»ing  far  more  cosily  managed  ;  tliis,  of  course,  also  adds  very  much  to  ttflf 
efficiency,  which  is  no  small  item  in  corr^'uifr  out  such  a  matter  properly.  1V> 
most  |»erfect  one,  I  believe,  is  the  "Nottingham  Self-Re^ilatiug  DinnCMiag 
Ap[>aratu8,"  but  Nelson's,  of  Leeds,  h  a  cheaper  one,  is  trustwortliy,  uami 
admirably  in  every  way,  and  is  the  one  I  myself  use. 

The  /uioi  is  rained  until  the  thermometer  registeni  a  minimum  of  140'  F.  out- 
side— inside  the  heat  being  about  60'  F.  above  this,  or  200'  F. — and  it  mar  nap 
from  200^  F.  to  250*  F.  inside  without  damage  to  articles  of  clothing  or  bedding.  U 
takpA  abont  twenty  minutes  to  get  thoroughly  heated  for  use  ;  and  in  this  chsmbo' 
every  soiled  and  infected  article  can  lie  rendered  free  from  infection  witlun  k 
reasonable  time — from  twenty  to  sixty  minutes,  varying  according  to  its  an 
material,  und  thickness.  I  have  never  known  a  case  of  infection  occur  thioo^ 
imperfect  or  inefleotual  disinfectjon  by  this  hot-air  process.  Thus  mattncs^ 
pillows,  iic.t  take  about  three-quarters  of  an  hour  to  an  hour  to  beootne  tbono^J 
purified,  and  every  mattress  that  is  ever  required  for  a  second  case^  ttrBa  of  tfc» 
sauK!  infectious  illness,  should  be  thus  pnrified  and  rendered  free  fnnn  InCNW 
before  being  used  ugoiu. 

Of  course  all  clothing  that  will  wash  should  be  waiihed ;  but  a]l  articl«  list 
CADDot  be  washed  can  yet  be  rendered  perfectly  safe  from  infection ;  and  thm  iht 
gun  U)  inoUculable. 

The  benefit  obtained  at  schools  by  this  apparatus  for  the  disinfection  ti  the 
clothes  and  bedding  of  every  ease  occurring  at  school  is  palpable  to  all ;  but  that 
is  another  gain,  evon  greater,  involved  in  the  use  of  such  an  apporattw,  on  li« 
re^nembling  of  atl  schools  after  the  \'acatiou.  I  shall  explain  mjtdi  hM  ^ 
stating  cases,  which  will  be  more  readily  ibllowod. 
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First,  let  lis  take  an  example  of  an  infectious  iUnesB  ariaing  at  school  A  boy  has, 
say,  measles ;  as  soon,  as  tlte  iUaesa  is  orer,  oiid  Le  lias  been  up  and  out  of  doore  for 
several  days,  ho  can  bo  waslit-d  all  over  with  carl>oUe  soap.  His  clothes  can  then 
be  passed  through  the  disinfecting  chamber,  and  he  can  return  to  Bcb{»l  safely. 
Also  his  mattress  and  bedding  can  he  i-eudered  quite  free  from  danger,  and  ready 
for  another  case  should  occasion  require. 

If  I  now  state  wbat  used  to  bo  the  process  followed,  the  gain  obtained  will  Iw 
clear.  After  every  case  of  infection,  however  trivial,  tiie  clothes  had  to  be 
disinfected  as  best  they  oouUl,  by  solphur  fumigiition  and  wuhing,  or  else  a 
farm  hati  to  l)e  foimii  in  the  country,  afw-r  a  greut  deal  of  trouble,  and  there  the  boy 
wan  sent  for  as  long  as  was  necessaiy,  according  to  the  nature  of  the  atUick  and  of 
the  illness;  his  bedding  hod  to  be  soaked  in  a  disinfectant,  which  damaged  it,  or 
else  it  was  sent  to  an  upholsterer  to  be  taken  to  pieoett  and  tlioroughly  disinfected, 
at  considerable  expense. 

HecojuUy,  let  us  take  three  examples  of  infectious  illness  occurring  at  heme  during 
the  Tacation,  and  see  how  this  apparatus  serves  us. 

1.  A  boy  lios  measles  in  the  vacation.  The  illness  is  over,  and  he  is  ready  to 
return  to  school ;  but  he  comes  from  an  infeoteit  house<,  and  his  clotlies  are  saturated 
vith  poison.  What  is  to  be  done  to  protect  the  school  from  the  admhisiun  of 
snch  a  poiwn  1 

Instead  of  having  to  send  him  away  from  all  source  of  infection  for  a  time,  he 
can — after  home  disinfection — como  at  once  to  the  school  sanatorium,  aitd  tliere 
be  thoroughly  disinfected,  and  thou  enter  his  boardiug-houso  without  daogor  to 
any  one. 

2.  A  boy's  sister  lias  scailatina.  He  Imnaelf  has  had  it  at  some  previous  time, 
but  ho  has  been  with  his  sister,  or  mixed  with  those  who  have  been  in  the  sick- 
room ;  and  although  there  is  little  ohauco  of  his  having  it  a  second  time,  yet  his 
clothes  are  infected.  How  is  the  school  to  protect  itself  1  Instead  of  sending  liim 
right  away  from  all  chance  of  infection  to  purify  his  clothes,  he  can  come  to  the 
school  sanatorium  to  be  disinfected,  and  then  enter  liis  lioanling-house  with  safety 
Eo  all  his  Bcliool-fcllowa 

3.  A  boy's  brother  has  scarlatuia.  The  boy  himself  has  never  had  it,  bat  ho  has 
been  with  his  brother  j  therefore,  is  he  already  infected  1  is  he  incubating  it  and 
going  to  have  it  himself  I  In  tltis  case,  he  ought  to  leave  the  house  and  all  chance 
of  iufiHTtion  for  eight  clear  days ;  then,  if  he  show  no  symptoms,  he  may  be  dis- 
infected and  return  to  schooL 

This  disinfecting  apparatus  has  provc^l,  together  with  other  precautions,  an 
inunense  boon  ;  for  tlie  grpateat  period  of  anxiety  to  all  schools  is  the  first  ten  davs 
of  term.  Where  hoys  come  from  all  parts  of  the  country,  the  question  is,  What 
have  we  had  brf>ught  back  to  school  1 

But  for  schools  which  have  no  disinfecting  apparatus,  certain  rigid  rules  arc  a 
neoessiQr,  before  a  Wy  can  enter  or  return  to  school,  for  the  preservation  of  the 
wbola  school  This  involves  tlie  "duration  of  infectiveness,"  which  wo  shall 
consider  presently. 

.Convalescents. — In  all  infectious  ailments,  after  the  illness  itself  is  over,  if  only 
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a  ease  or  Uoo  have  ctccuncd,  they  mny  he  reUuned  iii  tbo  aanatoriam  until  6t  to  pi 
Iiomo  or  to  return  to  scliool,  provided  atvrays  »  sufficient.  Ura«  has  «Up«d, 
anil  lifficLent.  dtsiiiiectiou  of  clothes  has  )>een  caiTiHd  out ;  and  aa  iio  caw  oooM 
bo  permittMl  to  rtMtnt«r  school  luitil  perfectly  mfe,  ao  no  cose  Hhould  trvrr  be 
allowed  to  travel  in  public  convt^onoes  until  £n»}  from  infectioa 

Bat  when;  many  cuiK^:  occur  foUowijig  vttoh  other  rapidJy,  tlie-  beds  ore  rajairai 
for  fnrsh  cases ;  und  as  one  batch  is  convolesoent  it  should  b»  r(^ino\'«d,  and  tk 
rooms  and  bedding  disinfected  beforo  b«ing  re-oocupied  by  another  baldL  Tbe 
question — ^Where  are  they  to  be  removed  to  1  is  often  one  of  very  great  difiiilt; 
aniL  anxiety.  Of  coudni,  not  ouu  invalid  must  be  touched  on  any  account  mitil  1* 
hiniBcU  bo  perfectly  safe  for  ix'moval — nay,  moro^  until  removal  would  be  keitefiail 
to  }tim  other  provision  must  be  made.  Personally  I  have,  though  sometiwi 
with  great  difficulty,  b&en  atwttys  able  to  find  a  Wm,  situated  quite  in  iht 
country  and  away  from  uU  houses,  kept  by  u.  former  and  his  wife  («ito  ahooM 
be  a  trustwoitiy,  motJieriy  woman),  without  children.  Here  we  seod  bop 
as  tlioy  are  ready,  and  they  eat,  drink,  sleep,  ami  enjoy  Uiem»elv«  hfyoB^ 
measure,  and  are  generally  loth  to  leavei 

Breakiv^  up  a  School  bfeauee  of  the  Advml  ^  Maligtunvi  l^fectwoM  /Un 
This  question  may  at  any  moiuont  arise  at  any  school,  and  require  a  qniek  uMi 
judicious  decision  on  the  |)art  of  the  authorities. 

If  a  singlfi  maliffnattt  case  of  infectious  iltnras  occurs  in  a  school,  I  think  itii 
the  duty  of  the  medical  officer  to  ooqtuiint  the  head  master  of  the  Coct  at  onet; 
warning  him  that  it  may  be  the  nature  of  the  poison — malignant — which  has  cwuri 
it,  though  it  may  possibly  be  only  a  mil^i  poi&on,  severely  poisoning  on  individoil, 
owing  to  his  idiosyncrasy.  But  should  a  second  case  arise,  I  Uiink  it  bia  dnty  to 
clearly  lay  the  matter  before  tJie  head  master  in  a  form  beyond  miscoaception,  A> 
tlie  blame  rests  on  the  medical  otKcer  if  he  do  not,  or  if  ho  be  b)  the  lea&t  amhigvaaa 

Then  the  head  master  can,  if  he  think  welt,  give  all  parents,  ufhoK  tout  Jnut 
Ttot  /tad  the  iUnesB  prcviouult/,  the  opportunity  of  removing  them  if  they  wish  ;  fast 
I  think  DO  school  should  over  bo  broken  tip  and  the  boys  forwarded  to  their  honui^ 
where,  perhaps,  there  may  be  a  large  family  of  young  children,  whether  tile 
wish  it  or  not  The  illnett  was  develD[)ed  at  the  school,  and  the  »atii( 
should  moke  all  ncioessary  provision  for  its  treatment ;  and  the  onus  of  retnoviof 
a  boy  from  the  school  at  lUI,  and  porh«)is  giving  the  illness  to  other  children,  sul 
spreading  it  in  all  parts  of  the  country,  should  rest  with  the  parents,  and  not  witk 
the  Kchool  authorities. 

All  boys  thus  removed  should  take  home  a  certificate,  acquaintiDg  tlie 
with  the  period  of  incubation  of  the  illness,  and  how  long  the  boy  sboald  be  kepi 
aport^  and  wben  ho  may,  without  danger,  mix  with  the  other  mombers  of  the  family- 

The  pTvvtiiUion  of  liifcc(lou9  lUncaa  binruj  taken  Uome  from  Schoot. — As  it  if 
the  parent's  duty  to  see  that  infectious  illncffs  is  not  taken  frooi  home  to  school 
so  it  is  a  muster's  duty^equaLly  important — not  to  allow  infecticnis  IUdck  to 
I  bo  carried  home  from  sdiool ;  ho  nhnuld  therefore  inform  parents  when  infectiooi 
illness  liiui  occvinrd  t^^twards  the  end  of  term.  Of  course,  no  boy  who  liod  had  th« 
ilLne&B  would  be  allowed  to  go  home  until  he  was  perfectly  free  from  infectjon 


tnrscTiovs  illnxss.  no 

iblfl  to  mix  irith  othen.  But  I  am  raferring  to  a  boy  who  may  have  caught  the 
UnesB,  vhich  is  inonbiituig  in  him,  and  which  will  show  itaelf  at  ita  natural  time, 
Kit  who,  to  all  a]^)earanc88  at  the  time  of  leaving  school,  ia  quite  well,  and  may 
ontinne  so  for  many  days.  The  parent,  not  knowing  what  if  likely  to  occar,  makes 
o  preparationB,  may  be  going  to  travel  with  his  family  abroad,  and  may  be  milea 
rom  all  medical  assistance,  and  then  find  to  his  cost  that  he  has  been  carrying  an 
zpensiTe  and  deadly  enemy  with  him  on  his  holiday  trip. 

Soch  a  possibility  should  never  be  permitted  to  occur.  Every  parent  should 
Iwsya  be  informed  by  the  master  of  the  fact,  and  so  warned  in  time  of  what  may 
e  gmng  to  happen.  Every  master,  therefore,  when  such  infectious  illness  has 
ooorred  near  enough  to  the  end  of  term  for  a  boy  to  show  it  after  leaving  school, 
hould  forward  to  die  parent  a  form  of  certificate,  warning  him  that  his  son  may 
how  a  certain  illness  within  a  specified  date— if  he  have  not  already  had  it — and  so 
Uow  him  to  use  precautions  to  protect  his  other  children  and  his  friends. 

The  Prevention  qf  In/eetums  lUnett  being  taken  from  Honte  to  School. — Such 
onsderation  and  care  as  I  have  indicated  above,  <m  the  part  of  the  school 
Dtiioritiee,  will  cause  parents  to  be  more  careful  and  conscientious  on  their  pait, 
nd  then  schoob  will  not  be  in  such  a  state  of  anxiety  and  suspense  for  the  first 
Bfv  days  of  term,  on  account  of  the  possible  importation  of  infectious  illness. 

But  it  is  necessary  and  very  important  for  sdiools  to  protect  themselves  still 
ortiier ;  fc»r  we  sometimes  have  careless  parents  to  deal  witii — parents  who  do  not 
Man  harm,  but  who  do  incalculable  harm. 

I  therefore  think  evety  school,  public  and  private,  should  supply  a  form  of 
*  cotifioate  "  to  every  parent,  to  be  brought  back,  signed  by  the  parent,  when  the 
xfj  returns  to  school ;  and  if  he  return  without  it,  he  should  be  kept  separate 
hn  his  sohool-fellowB  until  it  is  obtained,  or  until  the  tel^raph  has  been  set  to 
votk  to  get  a  satisfactoiy  answer. 

But  I  do  not  think  it  ia  reasonable  or  fair,  aa  is  sometimes  done,  to  compel  a 
ptrant  to  go  to  the  expense  and  trouble  of  obtaining  the  signature  of  his  medical 
tdriser  to  a  document  that  a  parent  can  sign  himself  as  efficiently  and  truthfully. 
^  form  of  certificate  mi^t  be  as  follows  : — 


THE  PREVENTION  OF  INFECTIOUS  ILLNESS  AT  SCHOOLS. 

There  havo  'been  the  following  cases  of  infectiooB  illncn  in  m^  hoiue  durinf^ 
the  vacation  ; — 

1.  Nstore  of  illness. 

2.  Date  of  commencemoni  of  last  case  of  the  iUnev. 
t.  PrecanUons  that  were  takou. 

Name,  Nama  of  Khool. 

i.  My  son ,  who  is  at  school  at ,  has  or  has  not  had 

thisiUneas. 

(Signed)  ^ 

l*urr:nt  ur  tiuordian. 
TTkii  ahould  be  potted  to  the  Matter  a  week  be/ere  the  return  of  the  hot/  to  eehool. 
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THE  PREVENTION   OF  IKt-KCTIOUS  ILLNESS  AT  SCHOOUi. 

Thoro  hM  cot  Iwcn  a  com  of  any  iafoctioDR  UlneM  in  my  bMiao  daring  fhfr 
vwxtiun,  nor  ha»  my  too,  to  my  knowledge,  been  in  Ihe  way  of  any  iafeetion. 
(Signed) 

Pumt  «T  Qoudiaa. 
Thii  thoittH  bt  poiitd  hfftrt  tht  icjf  rttum*  to  tekaet^  or  ttnt  irif  A  Am. 


Incubation  Period  of  In/eciiovs  lUtiasea, — My  information  and  gnidjiiKe  to 
mastere  and  j)aruiit!>,  iii  all  that  rulates  to  school  uifectious  illiie»M»,  will  not  U 
complete  unless  I  give  a  clear  statement  of  the  "  periods  of  incubation  "  or  Uttuf 
of  sucli  illnesses — i.e.,  tlio  time  from  exposure  to  the  manifestatian  of  sj-mptaai 
And  bjr  so  doing,  much  annoyance  to  parents  will  be  obviated,  beoiose  they  wfll 
Chen  know  the  natural  history  of  infectious  seeds,  and  will  underatand  better  tbst 
these  seeds  have  a  time  of  devclo]>iiieut  of  their  own,  as  every  other  seed  id  th 
world  has ;  and  that  all  that  ia  rcH]viin>(l  hy  school  authoritiea  is  an  obeerv&iuv  d 
the  periods  of  development  of  these  swhIs  or  germs,  for  the  good  of  the  school,  aod 
the  prirsei-vatiou  of  the  health  of  all  the  boys  in  it. 

The  following  table  will  serve  as  a  rough  guide,  but  all  points  iu  which  a  icnk 
can  arise  should  always  be  refen*ed  to  the  medical  authority. 

INCrBATrON. 


JXiamot  niiun. 


ScarUttoa 
Diphth-'ria 
Smalt-pox 
~  Chicken-pof 
TyphuB  fever 
Enteric  fever 
Mcask.-«    . 


ROtheln.  or  > 

EuiilumJo  Bo«eola  i 
Uumps     . 
Whooping-oongb 


Ka«t  conmionljr. 


4tii  day 

Slid  day 

lath  day 

.   14th  day 

12th  day 

Sirtday 

lldi  iay  tbo 

eruption  appears 

Ulh  day 

19th  day 
Htb  day 


BatbastUi 


1 
2 
1- 

10- 
1- 
1- 

10- 


-7  diij-a 
-■S  dnyi 
-l«day« 
-IS  days 
-21  days 
-38  days 
-Udays 


12—20  days 


18- 

7- 


-24  days 
■U  days 


£ftfBcti«iu  during  the 

■tage,  thrvu  days  hetan  avf 
tion  appeazB. 


Infcvtions  doxing  Uw 
cough,  whii^h   may  bit 
ween  bcfaro  the  ' 

commenrv*. 


J)uratian  qf  In/ectiveneM. — In   the    present   state    of  medical    actaiuM  tUi  i 
-qnestiun  cannot  be  definitely  settled,  for  we  do  not  possess  sufficient  aocurrtt  dal* 
OB  which  to  base  our  opinions,  the  facts  on  which  to  obtain  a  oortain^  being  vwT 
difficult,  if  not  ini|M>ssihle^  to  get;   but,  for  all  practical  purpoaei,  w«  miuk  Com 
some  pi-ovisionni  rules  to  guide  onr  conduct. 

The  practical  queiiliou  is  thla :  a  boy  having  had  an  infectious  iUueM,  virto  wf 
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»  rvgom  his  sdiool-fellows  1  or  when  may  he  safely  return  to  school  from  home  t 
V  ^vLen  may  he  be  allowed  to  go  home  1  Under  this  section  we  only  consider  the 
testion:  When  a  bay  hat  had  the  iUneaa  himself,  how  long  does  he  continue 
■fectiauM  i  All  other  matters  hare  been  previously  discussed.  I  think  the  follow- 
g  'table  will  most  accurately  give  the  requisite  information. 


TABLE  8H0WINO  DURATION  OP  INFECTIOK. 


Wmj»^  of  UllkMBk 

Period. 

ctrlatina 

The  boy  may 

enter  a  school  when  all  desqasmation  haa  ceased — i.t. ,  in  from 

five  to  oight  wooks.     This  is  the  only  nfe 

rulo  to  act  upon  at  the  presont  time  in  the 

management  of  schools,  for  it  is  impossible  to 

say  accurately  when  the  contagion  ceases. 

tiplitheria 

• 

>( 

11 

after  fourteen  daj-s,  or  as  soon  as  his  strength 

allows. 

«^-poi      . 

t» 

» 

when  every  scab  hu  fallen  from  head    and 

[tucken-pox  . 

body. 

'yphtu  Fever 

} 

tf 

ti 

when   strength  has    sufficiently  roooverod   to 

-"^toric  PeTOT 

allow  it. 

t<Ul«e. 

■ 

»t 

II 

whon  all  desquamation  and  cough  have  ceased — 
from  two  to  four  weeks. 

l»0»eln,  or 

t> 

ti 

ten  to  foiirteen  days  from  the  commnncementt 

epidemic  Boseola 

according  to  the  nature  of  the  attack. 

'ompe  . 

11 

1) 

fourteen  days  from  the  commencement. 

^'*>oping  Cough 

n 

II 

when  cough  has  quite  ceased,  or  else  six  weeks 

from  the  commencement  of  the  whooping. 

^^'^Bworm 

»I 

»t 

when  all  active  growth  has  ceased;  but  even 
then  he  should  bo  under  daily  medical  super- 
vision for  a  week  at  least,  and  at  intervals 
subsequently. 

^^ 

This  table,  however,  has  been  compiled  on  the  assumption  that  the  school 
''^^horities  protect  themselves  concerning  the  boy's  infected  skin  and  clothes.  It 
'  ^  no  use  whatever  trusting  to  pni-ents,  for  they  are  not  responsible,  and  the 
'^Potisibility  of  sending  infection  amongst  several  hundred  boys  does  not  seem 
P  **igh  with  them  as  it  should ;  and,  while  one  parent  is  very  careful  in  every 
^*U,  another  is  just  as  careless.  Accordingly,  when  there  ia  the  faintest 
"""Picion  that  a  boy  is  infectious  himself,  or  has  even  come  from  an  infectious 
'***•©,  he  should  not  be  allowed  to  mix  with  his  school-fellows  until  a  responsible 
^***ol  authority  has  washed  him  thoroughly  from  head  to  foot  with  disinfecting 
^P»  and  fumigated  every  article  of  clothing  with  sulphur  or  chlorine — or,  still 
^**r,  until  eveiy  article  has  been  passed  through  the  disinfecting  chamber. 

I  believe  most  firmly  that  all  our  infectious  aihnents  are  communicated  by  the 

^****e8  of  persons  visiting  those  infected  ;  but  whether  this  be  endorsed  by  others 

Z:  '^ot,  it  is  the  only  safe  rulo  to  act  upon  in  the  management  of  great  schools. 

^*^  some  ol  Utem  are  thus  communicable,  all  will  admit,  but  that  some  may 
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not  be  maj  be  an  open  questi<m.  It  is,  however,  childish  to  see  how  lutr  ve 
can  go  to  fire  without  burning  our  fingers ;  and  where  the  life  and  health  of  t 
great  school  are  concerned,  we  should  keep  as  far  from  any  chance  of  in&ctin 
as  possible,  and  regard  every  one  coming  from  an  infected  house  as  not  boag 
above  suspicion,  and  act  accordingly.  Therefore  all  boys  coming  from  an  infectad 
bouse  should  be  always  disinfected  by  the  school  authorities  j  for  the  neglect  <rf  the 
disinfection  of  the  most  insignificant  article  <^  wearing  apparel  may  be  the  occUDoa 
of  an  infectious  illness,  and  be  the  starting-point  of  serious  mischief 

It  is,  I  think,  incumbent  on  all  schools  to  make  the  most  stringmt  rules  for 
their  self-preservation  from  infectious  illnesses ;  but  these  rules  should  be  founded 
solely  on  the  natural  history  of  the  infectious  diseases,  and  should  be  neither 
mere  whims  nor  arbitrary  laws,  but  as  true  to  accurate  facts  as  medical  sdenoe  at 
present  pei*mits. 

Self-regulation  of  HF.AT.Tn. 

If  we  are  to  have  good,  strong,  healthy  boys  while  they  are  at  school,  free 
&om  acute  serious  illness  and  chronic  ailments,  not  only  must  schools  provide  far 
them  all  that  I  have  previously  advised,  but  the  boys  must  also  be  taught  h<nr  to 
manage  themselves.  Much  can  be  done  for  them  by  the  occasional  guidance  d 
^>arents  and  masters,  and  much  can  be  efiTccted  by  an  appropriate  word  in  private; 
but  the  boy  cannot  always  have  some  one  at  his  elbow  to  guide  him,  and  thenloR 
be  will  have  to  learn  to  manage  himself  properly,  according  to  his  constitution,  in^ 
to  find  out  that  Nature  will  not  suffer  any  infringement  of  her  laws  with  imponity : 
an  experience  only  gained  after  many  serious  tripa 

And  (1),  he  should  learn  to  manage  his  stomac/i;  to  observe  what  he  can  eat  lad 
what  he  cannot  eat  without  discomfort ;  to  recognise  that  it  is  not  wholesome  to«it 
what  disagrees  with  him,  and  that  a  frequent  repetition  of  the  error  will  either  nub 
him  ill  soon,  or  will  tend  to  disease  when  he  gets  older.  It  is  unhealthy  to  eat  w 
drink  between  meals  :  therefore  what  pastiy  and  .sweets  he  desires  should  be  titei 
immediately  after  a  meaJ,  and  not  between  meals ;  for  they  upset  the  stomach — vhidi 
requires  rest  between  meals — and  prevent  his  eating  his  staple  food.  Also,  that  to 
enable  the  stomach  to  digest  its  food,  active  exertion  should  not  be  undeigQne— 
certainly  not  within  an  hour  and  a  half  after  eating. 

(2)  He  should  be  taught  hew  very  important  it  is,  while  be  ia  young  aad  wdin, 
to  have  his  ntUttral  reli^  every  day,  without  fail,  at  the  sam^  time — not  oolyior 
his  present  health  and  comfort,  but  also  to  obviate  a  tendency  to  dinoann.  tIdA 
a  neglect  of  this  precaution  entails  in  after-years. 

(3)  It  is  most  important  for  him  to  see  that  the  /mC  are  kept  warm  aod  ^* 
and  that  boots  should  be  made  to  fit  accurately,  so  as  to  prevwt  t^t^!^^*"*  iBti 
other  discomforts  and  deformities. 

(4)  Too  much  cannot  be  said  concerning  the  sitin,  for  it  ia  a  yeiy  ia^ortirt 
gland  of  our  body  and  needs  considerable  care.  It  should  be  always  kepi  dean  sad 
sweet,  so  as  to  enable  it  to  act  at  the  greatest  advantage ;  it  should  be  covared  «itl 
flannel  to  keep  it  warm,  to  absorb  its  moisture,  and  to  prevent  sudden  chanflW  d 
temperature  affecting  its  continuous  wtion.     Therefore,  for  active  exertion  vUck 
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vill  cause  the  tJcin  to  perspire  freely,  gpccvil  flRimel  garments  sboultl  be  {iTOvkltxl 
vhich  will  alxtorb  the  tnouture  during  tbe  exertioii,  and  alloir  the  unliu&ry, 
fvm«ats  to  bo  put  on  afterwanls  in  the  place  of  those  which  are  damp  from  th«i 
iscroae.  It  is  unwise  to  stand  about  or  Ua  on  grass  when  the  skin  is,  or  hax  l«en, 
>erBpiriii{; ;  but  uvt^ty  ufibrt  nbould  be  luadu  to  encourage  tlio  skin  to  cvol  gradually, 
i  feeling  of  cliilliws«  bciii>,'  a  burxj  uigu  that  it  ia  oooUug  too  '{iiickly,  aod  tliat 
•xercise^  or  another  ooat,  is  nxinired. 

(5)  It  la  not  tlangerous  to  drink  while  hot,  provided  the  liquid  be  tak^jn  in  ai[i«,  but 
ihe  danger  lius  in  drinking  a  rjuanLity  of  cold  tluid,  which  is  verj  tujurious  indewl, 

(6)  When  not  feeling  quite  y/vll,  and  diaindiued  for  food,  it  is  best  to  nlistaln,^ 
Irom  footl  altoupiher  tor  a  few  hours,  and   he  will  Uieu  riylit  hiowelf ;  bat  it  ii 
nwholeaome,  whan  unable  to  eao  his  ordinary  food,  to  go  to  the  paBtry>ooak,  or 
Jninper,  and  eat  daiulies,  and  so  make  himself  woxs& 

(7)  £oyB  HhouUl  make  a  good  meal  at  tea-time,  and  avoid  any  fooil  afterwanis, 
uUess  it  be  a  little  milk  and  bread-and-butter  ;  but  they  arc  better  without  unytJiin| 
kir  they  will  sl(«p  uturo  quietly  and  comfortably,  and  awake  far  mure  vigorous 
tlto  morning. 

(8)  Very  strongly  indeed  would  I  urge  upon  boys  the  necwwity.  from  a  hmiltbj 
point  u£  view,  of  accustoming  themseU'BS  to  sleep  as  cool— not  oo|>i — oft  th^y  con 
iiigi^  :  it  tends  to  h'jalth  and  Tigour,  and  to  purity  of  thuujf^ht  and  uonduet 

(9)  Exerrise  is  cho  great  remedy  to  kt-ep  down  excess  of  animal  spirits. 
,,,    (10)  A  cold  Uith  lihould  be  taken  every  morning. 


Day  SoaoLARS. 

is  much  to  be  said  for  and  against  the  day-f»ohool  nystent.  To  some 
boys  it  is  an  incalculable  gmn  to  be  able  to  go  to  a  good  rcHodI,  and  yet  to 
reside  at  home,  and  have  the  bcuetit  of  home  iiifluencv,  home  comforts,  and  thp 
Bocaety  of  mother  ftnd  sisters ;  while  to  othera  it  is  the  wont  thin;;  that  could 
Iwppen  to  them,  for  Uiey  never  develop  into  mon  at  all,  but  am  Itabien  all  thoif 
tiYea. 

On  the  whole,  I  think,  it  will  be  generally  admitted  that  it  is  the  greatest  gain 
[or  luiarly  erery  boy  to  go  from  home  to  school ;  for  his  woi^  is  done  better,  and  ho 
teanis  that  most  wbolescnne  lesson — which  should  bo  learnt  early  in  life^to  find  Ids 
Dwn  level ;  he  there  tinds  also  that  good  f«-eUng  of  comnuI«ahip  which  is  salutarr  to 
•vnry  boy  thraogfaout  his  boyhood  and  in  after  life ;  as  well  as  thac  inestimabU 
bpcKi  of  statmch  friendship  which  often  lasts  au  long  as  Ufe  iteelt  ' 

To  the  few  who  obtain  notJbing  but  harm  from  being  away  from  home  at  school, 
snd  to  some  delicate  lioys,  the  privilege  of  being  a  day  eoliolar  at  a  good  public 

Kl  ib  v«ry  great 
muat»  however,  not  consider  the  boys  only,  but  the  effect  on  the  school  itself 
3  theao  boys  are  admitted.  Where  the  |>areuts  are  hi^-priuciplcd  p^oplf,  and 
uphol'l  the  school  authorities  as  they  slionldi  and  conform  to  M^hool  nilt«  U>  the 
-rery  letter,  day  simian  are  a  source  of  good  to  the  eohool  by  the  influence  they 
boy  and  hin  school  friends  who  visit  at  his  honae ;  but  where  the 
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nareiits  are  the  rerenie,  and  allov  laxity  in  the  boy's  conduct,  &nd  In  Ul  tlMnMW 
at  school  niles,  they  may  cause  much  mischiof  to  the  general  tone  of  the  BobooL 

Another  gi-eal  dismlvanta^  which  must  not  bo  overlooked  iit,  that  day  aduln 
piay  britix  infectious  illnees  into  a  school  iiiilt«s  very  great  rigiUnoe  and  amn&' 
epoction  bo  exerciaed  both  by  parents  and  school  authorities 


OiBLs'  Schools, 

The  general  education  of  English  gii>)8  is  still  bo  defective  in  principle  that  it  li 
ainioet  inconceivable  that  it  should  be  in  its  present  state — quite  fifty  yean  bc^iul 
the  education  of  boys. 

Notwithstanding  this,  however,  as  far  as  I  can  learn,  our  f^la*  acfaools  vk 
quietly  and  unostentatiouKly  making  gi«at  strides  in  their  improvement;  bat  I 
would  I  could  see  the  alteration  in  their  education  that  is  requisite.  Mnch,  if  not 
most,  of  wliat  I  liAvc  said  in  tliese  pages  relates  already  to  girls'  BchooU,  or  ahnU 
do  so,  and  will  do  so,  I  trusty  in  time. 

Tlie  ffteat  defect  in  most  schools  for  girls  is  the  utter  neglect  of  phytical  eduec^em', 
whereas  it  should  have  prior  claim  to  their  intellectual  education,  if  there  be  anj 
diderence  made  at  alL  We  need  .<{tJODg,  healthy,  vigorous  women,  and  not 
fragile,  fainting,  in-sipid  creatures;  and  yet  no  attempt  is  made  to  produce  them, 
during  the  only  years  in  which  thr-y  can  be  produced — vit,  their  active  yean  o( 
growtli  and  development ;  their  exercise  usually  consista  only  of  a  stately  walk  is 
the  street,  weather  permitting ;  dancing,  calisthenics,  and  deportment  once  a  week; 
sometimee  lawn  tennis.  Such  neglect  should  not  1^  It  seems  to  me  the  veir  wif 
to  product]  girU  who  are  useless  as  companions,  xeivea  who  live  on  a  bo&,  an! 
mothfra  who  arc  unfit  for  their  duties.  Besides,  if  greater  pains  were  taken  to  main 
vigorous  bodies,  we  shoidd  have  more  vigorous  brains,  so  that  a  double  gain  wetfU 
result. 

Another  point  ia,  the  neglect,  as  a  rule — hap|Hly  not  without  exceptions — of  d» 
uoming  ould  batli  for  girls;  and  yet  there  is  nothing  that  bo  tends  to  create  health 
and  strength^  to  say  nothing  of  cleanliness.  What  is  provided  instead  t  A  wm 
bath  once  a  week. 

It  must  not  be  forgotten  that  girls  ai-e  naturally  more  subject  than  boys  to 
ner\-ous  excitement,  which  could  be  kepi  more  under  control  by  a  bettfr 
physical  development  Beoavse  of  this  nervous  condition,  I  think  competitin 
examinations  for  girls,  as  a  rule,  arc  bad.  Witness  the  terrible  breakdown*  Ibf 
phyHician  so  often  see^  resulting.  If  this  age  be  one  in  which  young  people  eaoMk 
lire  unless  ihey  are  com|>eting,  let  us  err  on  the  right  aitle,  and  let  our  Engliik 
girls  be  taught  to  excel  in  every  womanly  exercise,  in  preference  to  nema 
excitement,  and  a  preternatural  dt^velopment  of  the  emotions.  But  why  if* 
our  girls  what  they  aret  Some  of  them  nothing  but  nervwi,  others  nothing  l«* 
emotions,  others  roaily  to  faint  on  any  or  without  any  provocation.  Thf^  arv  aivplj 
Buffering  from  their  faulty  education,  their  narrow  mode  of  life,  and  thnr  prepoatanB 
ninetf^antli  century  dress.  W*^  witnt  moi-e  muscles  and  lees  nerves  ia  oar  gtrla  '^ 
y»)are  to  have  tliem  healtJiy  and  vigorous. 
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Another  great  defect  in  the  education  of  girls  lies  in  the  excess  to  vhich  the 
practice  of  reqtiiring  lessons  to  be  written  out  has  been  carried ;  for  with  improper 
seats,  nnsnitable  desks,  and  imperfect  light,  the  pupils  get  so  fatigued  that  they 
lounge  over  the  table  in  consequence,  and  a  curved  spine  and  prominent  right 
shoulder  result  In  &ct,  it  is  dit&cult  to  find  a  girl  without  an  abnormally  curved 
back,  one-sided  shoulders,  and  a  prominent  shoulder-blade.  But  this  is  not  entirely 
owing  to  the  above  cause ;  it  is  partly  due  to  the  artificial  support — stays — to  the 
spine  during  the  growing  years,  and  the  genera)  constraint  of  the  modern  dress 
preT<mting  the  muscles  having  good  healthy  work  to  do,  and  thus  being  made 
strong  and  capable ;  instead  of  which,  the  muscles  of  the  spine  not  being  allowed 
work  become  weak  and  flabby,  and  quite  incapable  of  supporting  the  trunk  in  the 
uplift  position.  Is  it  possible  that  it  is  necessary  still  to  teach  that  muscles  to 
be  strong  and  vigorous  must  have  sufficient  exercise  %  The  spinal  muscles  of  the 
girl  waste,  and  so  allow  a  spine  to  become  deformed,  because  the  spinal  muscles 
are  incapable  of  their  required  exertion.  The  highrheded  booU,  too,  not  only  cramp 
ibe  feet,  but  deform  them,  and  the  spine  and  pelvis  as  well — an  effect  which  cannot 
be  too  strongly  deprecated  in  growing  girla 

Conclusion. 

I  am  sure  all  will  admit  that  school  life  should  be  perfectly  happy  and  healthy 
— the  happiest  and  healthiest  in  one's  life.  In  these  pages  I  have  endeavoured 
to  set  forth  how  this  health  may  be  attained. 

In  considering  the  whole  life  of  a  boy  at  school,  from  the  time  he  enters  to  the 
time  he  leaves,  I  have — though  imperfectly  I  feel — tried  to  show  what  tends 
to  increase  and  what  to  deteriorate  health,  what  surroundings  he  should  have 
to  obtain  the  highest  state  of  health,  and  what  may  be  the  causes  of  disease, 
near  or  remote.  I  have  also  endeavoured  to  show  that  if  there  be  one  thing  worse 
than  another  for  any  boy,  one  thing  more  detrimental  to  a  whole  school  than 
another,  it  is  for  a  boy  to  be  placed  under  the  care  of  a  master  at  school  who  is  lax 
in  his  discipline,  and  who  cannot  manage  his  boys.  As  a  friend  of  mine  has 
Tery  aptly  put  it :  "A  good  disciplinarian  is  not  a  man  who  punishes  disorderly 
boys;  he  is  a  man  in  whose  presence  boys  never  think  of  being  disorderly,"  for 
the  boy  has  simply  the  greatest  conceivable  contempt  for  a  master  who  cannot 
manage  him,  and  there  is  no  severer  critic  on  earth  than  a  public  school  boy. 

If  we  are  to  have  good  boys,  we  must  have  masters — as  we  mostly  have  already — 
who  can  command  the  respect  of  their  boys;  who  can,  without  fear  or  favour,  crush  the 
wrong,  and  uphold  all  that  is  manly  and  right,  and  thus  win  the  heart  of  the  boy. 

Faithfully  I  have  tried  to  depict — from  the  physician's  point  of  view — what 
ihoold  be  and  what  should  not  be  in  schools.  Our  schools  are  none  of  them 
perfect,  and  they  vary  very  much,  some  being  years  behind  others  in  medical 
•nd  sanitary  matters.  Also  I  have  striven  to  point  out,  not  only  how  parents 
vmy  send  forth  from  home — and  masters  from  school  into  the  world — healthy  boys, 
bat  also  manly,  generous,  upright  ones,  able  to  withstand  temptation,  and  willing 
to  do  their  duty  wherever  and  whatever  it  may  be. 


Tfthje  of  Oooil  E^ejiglit — 3tnicttif«  of  the  Eye— Funceiiwu  of  the  Eye— Power  of  Aooutninodation 
— ^Prwhj-oiiU — AcntenoM  of  Virion — llie  FJeid  of  \'uj<m — Colour  Sluulnrm— TIm  £JIfcU  of  Vuria- 
tioQsof  Ligbtnnd  Terajwntiirfl— Tbo  Cure  of  the  Eyv  in  htf&ncT — PuruWni  Opktbftimb — Lntig- 
si(htediie«a,  or  Ujri)«rtu«Uoiii&,  Ami  tlie  }*r«ri>iilum  of  Sqoint— Ujropi*  or  S1iorb«iebtedoeai — ^Uloer 
o<  the  Cornea— TL«  Can  of  the  'Ryn  in  Middle  Age— InjartDiu  Influence*  of  ToImcco — Tiie 
Prcaemtioii  of  tha  Sight — Nature  »nd  Prevention  of  Cataract— IVuttwtive  Apxmiatiu  of  the  Ej-e. 

Trk  value  of  the  sE-nse  of  sight  Is  so  great,  t)ie  Tariety,  extent,  and  tmportance  of 
thu  knotvlciige  it  ofibnls  in  &o  much  ]tkf^r  than  Umt  supplied  by  the  otHc-r  »om;e^ 
ibat  it«  loM,  or  oven  impainnent,  is  always  acutely  fell.  Young  and  old,  ridi  and 
poor,  are  equally  interMtfHl  in  ita  preserxTition,  for  ita  Jhilure  places  thp  sufTorer  at 
the  mercy  of  others,  renders  him  more  liable  to  accident,  more  open  to  deceit,  and, 
u  a  rult,  un&ts  him  for  the  discliat^  of  the  more  active  duUcs  of  life,  or,  at  least, 
enables  him  to  porform  them  only  at  a  great  disadvantage  to  the  rest  of  mankind. 
The  rich  man  may  indeed  substitute  tlie  eyes,  the  hands,  and  the  voice  of  otliers  to 
—■oagc  his  afiliction,  to  uifona  him  of  what  ia  pawing  aroond  him,  and  to  pn.>tect 
faim  from  injury  ;  but  ho  loses  a!I  thoee  uncommunicable  charmii,  both  of  nature  mid 
of  Aft,  that  his  higher  caltnre  fits  him  to  appreciate  and  eujoy,  and  that  are  yielded 
by  form,  colour,  movement,  and  espreaaion,  by  the  piny  of  light  and  shade,  and  the 
infinite  variety  of  visual  seii-satitjns.  The  poor  man  suffers  still  more  acut-ely  ;  for, 
anloes  endowed  with  nioro  tlinn  common  energy,  he  feels  that  he  ha*  lost  tlic  moans 
of  BubRistence,  and  that  he  has  become  a  burden  on  his  family,  whilst  he  is  at  the 
aamo  time  deatitutfl  of  those  resourcps  which  are  afforded  by  memory  and  reflection. 
The  greatest  of  our  poeta  supplies  those  touches  that  make  the  whole  world  kin 
in  the  ijathetic  8c«ne  in  which  Arthur  pleiuls  to  Huljert  for  his  sight;  whilst  he 
depicts  the  utter  helples&ness  of  the  blind  in  making  Oloster,  the  statejiman  and  the 
eonrtier,  dependent  for  his  guidance  on  poor  mad  Tom.  E^vn  Milton^  who  might 
liave  been  expected  to  havo  found  in  the  resources  of  his  richly-endowed  intellect 
and  well-stored  memory  nil  the  alleviiition  that  knowleilge  and  learning  and  piety 
could  give,  sometimes  bewails  his  condition  in  tones  of  uimiitigntcd  grief,  and 
regards  it  as  the  coiLsummation  of  humati  misery  to  be  blind  amongst  enemies  ;  and 
AHhoagh  at  an  early  period  of  his  affliction  he  could  write  to  liis  friend  Cyriac,  "I 
argue  not  agitinst  Heaven's  hand  or  *-ill,  uor  bate  a  jot  of  heart  or  hop<»,  bnt  still  bear 
np  and  steer  right  onwai-d,"  it  is  not  possible  to  read  the  numerous  passages  in  which 
he  refers  to  his  calamity  without  perceiving  how  keenly  its  loss  was  felt,  whilst  the 
frequency  with  which  he  reverts  to  it  shows  how  constantly  it  was  present  iu  his  mind. 
■  The  fKwsession  of  good  ^iwon  is  of  immense  importance  in  the  early  years  of  life. 


MTS   AND    8I0HT. 

The  receptive  fuctiUieR  of  the  Lralu  arc  then  ia  tbeir  hij^Mrt  State  ot  Mlm^;  a> 
presKinns  vs^  Uic:n  i-ecejveil  and  imaf^s  stori^U  up  which  toe  ncvwr  aoquired  vUi 
equal  sliarpnosa  iji  after  years ;  and  if  the  vision  at  this  period  l*  aeiiouif 
impjurt'd  the  whole  system  of  education,  as  iwiuaJly  camod  out  in  this  counlry,  ii 
praetically  ntojijHHl.  InJetnl,  it  nuiy  bo  said  that  m  some  respects,  »o  far  u  eduafai* 
is  concerned,  a.  cluld  that  is  absohitely  blind  ia  iu  a  butter  position  than  one  vbot* 
sight  is  seriously  iiniwinxl.  The  blind  child,  though  wisdom  is  at  one  entnuicie  qniie 
shut  out,  is  yF-t  (^ncoiiragerl  to  the  exerciKe  of  his  other  ttensett,  which  aoctniie,  Ij 
it  pniclice,  ii  marvellous  acuteness  of  perception— an  acutenesa  tb&t  eniUei 
,  to  a  large  extent^  to  isupply  tlic  place  of  that  which  is  wanting.    The  blind diDft 

['education,  iu  one  or   otlicr  of  the  uumcroua  blind-schools  acaitcrod  through  ibe 

I  country,  is  systeuuitic  mid  ooiitinuoua ;  and,  upon  the  whole,  his  life  in  h^ipy  ud 
wijoyuble.  But  it  is  oUienrise  with  Uio  chih!  who  has  only  impaired  \Tsion.  Mtntb 
id  years  are  often  allowed  to  elapse  in  the  Iiope,  not  always  resUiBed,  that  iinprtm' 
ment  will  take  place,  that  he  will  some  day  bu  able  to  receive  an  otdiuary  ndual 
etluoition  and  acquire  the  oommou  infonuation  that  children  possets ;  and  in  llki 

rineantimc,  loft  to  hiinself,  and  neglected  at  tlie  most  critical  period  of  his  Ui«,  be 

rgrows  up  ignorant  of  the  ntdinientB  of  knowledge ;  and  if,  us  time  [luon  on.  be 
is  furtuuate  enough  to  recover  useful  viniou,  hu  still  finds  himself  placed  at  w 
immense  disadvanta^  as  compared  with  those  around  him  who  out  see  wrJI. 

The  importance  of  aiglit  in  niid-oge  nee<l  not  be  dwelt  on.  It  is  equally  TslnaUk 
and  enentta)  to  the  bread-winner  and  to  the  mother  of  the  family.    Nor  is  good 

_^ght  less  valued  an  age  advances:  nay,  it  ia  perhaps  tiien  most  appreciated.     Tt» 
verchautf  the  barrister,  the  physician,  or  the  ^dier  who  has  attained  the  hi^tf 
rank  in  his  business  or  profession,  is,  with  failing  vision,  instantly  made  KodHH 
of  the  precarious  tenure  of  hb  potiition  :  instantly  fcuU  that  the  active  woric  offH 
life  is  done,  and  that  even  i^  by  sargical  measures  or  medical  advice,  his  s){^  cu 
be  restored,  others  will  luive,  in  tlui  meantime,  stepped  into  his  vacant  place. 

It  may  be  remarked  in  pataing,  tluit  the  eye  is  an  organ  that  baa  uodtrgoiB 
evolution  as  the  result  of  the  action  of  light  upon  the  body  ;  and  that  when  li|^  ■* 
withdrawn  it  gradually  wastes,  and  at  length  wholly  disappears.  Every  form  d 
animal  life  is  susceptible  to  the  action  of  light,  but  in  the  lowest  forms  no  ipecii) 
organ  is  developed ;  the  siu'face  of  the  body  generally  responiU  to  it.  In  uunuk 
very  low  iu  the  scale,  however,  one  or  mure — sometimes  vei^  many — parts  o(  tb* 
]body  become  coloured  ;  and  as  the  scaJe  is  aecended,  whilst  the  numlier  of  (JbMt 

^fA  reduced,  fnish  stmctures  are  added,  each  giving  its  posaeosor  an  advaatagi  D 
the  struggle  that  is  aljrays  being  waged  for  existence  ;  till,  at  length,  the  oooDpkx 

[  jvyo  fd  the  insect,  the  binl,  and  mammal  ia  reached.  When  ti^i  ia  fwblr,  as  tf 
groat  deptlia  of  the  ocean,  the  eye  sometimes  becomes  of  {lortcntous  siw,  ckaH; 
with  the  object  of  gathering  iu  all  the  rays  that  i>eBetrate  thoee  dark  regiona  But  if 
the  mode  of  life  of  the  animal  be  such  tbat  it  is  Huldoni  or  never  expoaed  to  IttmiaW 
rays,  one  by  one  tlitse  part^  waste  away,  the  whole  organ  becomes  more  rodimentaij, 
andatlengthcntii-ely  disappeara.  Iliemolc,thepruteuswhitihinhabitsthcBub(arTaMio 
streams  of  .Styrin,  and  the  eyelesa  insects  and  even  spiders  of  tho  oaves  of  KenM^Ti 

,«how  how,  by  disuse,  the  process  of  degeneration  advances,  till  at  length  eron  fR' 
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cUtorj  ■nittiftlii  have  to  d«peud  for  tlieir  luaten&noe  oa  oUier  senses  which  there  is 
vnacy  reaaou  Co  brieve  hav^  in  the  couno  o£  ofjes,  undei^one  a  correlative  increiue 
ID  aottteness.  Such  slow  choc^  nuiy  be  and  are  actuiUlj  in  progress  without 
extinction  of  the  race ;  but  it  remains  no  teas  true  that  loss  of  Tision  efiectMt  in  tho 
Itfotiiue  o£  the  iudindaal  itt  alvvaye  diMstrous,  and,  in  the  caap  of  the  aniniiils 
below  miui,  \a  praotically  fatal ;  fur  on  onimid  thus  nJlUcted  is  not  only  incapable 
of  obtaining  ita  own  food,  but  is  immodiotely  exposed  to  the  attacks  o£  othc>ra|  to 
which  it  soon  falUi  a  victiui. 

Sight  bavin;;  thus  li»CQ  shown  to  be  aervioeable  to  all,  and  indispensablt*  to  the 
great  majority  of  animals  and  uf  muu,  it  ii>  obvLuus  that  a  knowledge  of  tJin  nutans 
by  wliich  it  may  be  preeervLHl,  and  by  which  injurious  iulluences  may  bu  avoided, 
«hould  form  pnrt  of  general  iufomiatiao  ;  and  it  is  the  objeot  of  the  following 
pages  to  Bupjily  some  nidiiueutary  ioBtrnotioQ  on  theee  points,  and  tbus  to  aasiat 
the  generation  that  will  follow  iis  to  succeed  to  a  thorDU);hly  hetiJtliy  orpan, 
which  may  enable  them  to  pnrsue  their  avocatinnit  withnnt  fear  or  anxiety.  That 
nxk  knowlcil^u  is  of  real  voloe  oannot  be  bctt«r  demonatruttMl  than  Ity  a  refen^nor* 
to  the  GfnnAii  rooo  of  the  pnuumt  day,  in  whicli  Bhort^htedness  has  becnuie  a 
national  fvil  of  great  magnitude,  tho  causes  of  whinh  liavy  only  recently  Wgrm  to 
be  understood,  but  which  liave  attracted  an  extraordinary  amotmt  of  atti-ntion, 
leadiu^'  to  the  adoption  of  many  improTements  in  the  system  of  educaticm  hitherto 
pufBOed 

Tub  SriiucruBB  of  tub  Eye. 

Before  entering  into  any  details  as  to  the  best  means  of  preserring  good  Wsion 
to  an  odvnncfKl  period  f>f  ltff<,  it  will  be  expedient  to  give  an  aoootint,  tltoui{h  it  must 
nnmnmin'lj  1>e  wry  compressed,  of  the  struclaro  of  the  eye:  to  show  how  it  i*  pro- 
teot<Kl,  how  moved,  in  what  way  tlie  inu^  of  the  outer  world  is  fonnod  on  tlie  nrtina, 
oud  what  are  tbe  arrangements  by  which  wo  ore  enabled  to  adapt  our  vision  for 
distant  and  near  objects  respectivt^ly.  The  diagrwn  showing  a  HecCion  of  the  ey* 
(Fig.  1)  represents  the  principal  point*  to  which  reference  will  be  niailr. 

The  human  oyo  ia  a  nearly  sph>'ricnl  body,  about  one  inch  in  diameitT,  occupying 
the  fore  part  of  tho  hollow  of  the  orbit,  by  which  it  is  enclosed  on  evur>'  stdo  except 
in  front  It  is  kept  in  jMjsition  by  various  muscles  ami  Wood-veseeU,  und  by  the 
optic  nerve  (o  p},  which  conducts  the  inipni«Rinn<t  maile  upon  tbe  rt<tina  to  the  brmin, 
and  which  is  attached  to  it  l^hind,  a  little  to  its  inner  sidvv 

Tho  eye  is  remarkably  protected  firom  injury.  The  bones  of  the  nose,  of  the  brow, 
and  of  the  chwk  collectively  form  a  kind  of  outwork,  defending  it  from  direct  blows 
of  all  mumleil  I'lr  blunt  Instntmenta,  unlt^sn  directed  with  extreme  violcnoo.  It  rests 
upon  a  beil  or  cushion  of  fat,  wliich  not  only  faciUtatoe  ita  movements,  but  permit* 
yield  to  pressure  of  moderate  degree.     The  acute  sensibility  of  the  eyelids  and 

the  lasba  with  which  they  are  fringed  enables  tho  approach  of  small  objects,  such 
M  insects,  to  be  perceived  in  time  to  close  the  lids,  and  thus  prevent  tht^ir  entrtince. 
Tbe  eyebrows  turn  tho  drops  of  sweat  by  which  mon  haa  to  obtain  Ida  daily  bread  to 
Uuo  side,  whilst  the  dischsj^e  of  tears  excited  by  any  irritation  applied  to  the  imrfaoo 
of  the  eye  protect*  it  from  the  harm  that  might  result  from  the  entrance  of  dust,  sand, 
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■^T  otiier  obieots  borne  on  the  wind,  which,  though  too  Bmall  to  be  seen  and  &ToiJM. 
fttre  yot  capable  of  prodncing  much  discomfort^  or«v»n  of  pxciting  actite  inflfttmatdin. 

addition,  the   rapidity  with  which  movements  of    the  head  can  be  naA^  h 
l^^ttsponae  to  impressiona  of  sense  eiiahK'*  tis  in  many  iostancea  to  escape  danger  te 
itht-  eyes  which  wo\iiU  othei-wise  be  inevit«ble,     Eoeh  eye  is  mortal  hy  sii  bhikH 
.which  are  attached  to  it  in  such  a  manner  that  they  can  roll  it  in  any  directJoo ;  aid 
the  movements  of   the  two  eyes  effected  by  thceo  mnscles  aro  amoo^  the  ImI 
examples  of  harmouy  and  co-ordinaliou,  or  concordant  action,  of  muscles  in  the  hoij. 
.the  least  de\  iation  from  absolute  symmetiy  being  prodnctive  of  doubb*  visioo.   Fosr 
,of  che^e  muscles  are  named  the  straight,  or  recti,  muscles,  and  turn  the  eye  apwari^ 
d.ownw&i-d8,  inwards,  and  outwards ;    whilst  the  two  remaining  oties,  named  (fa 
superior  and  inferior  oblique  muscles,  respectively  roll  the  eye  doimiwards  am)  oit 
vard»,  and  upwards  and  outwardii,  besides  slightly  motUfying  the  action  of  the  ttn^ 
uusules.     in  many  animals,  as  the  aheep,  ox,  and  horse,  an  additional  iDiisde.dls 
retractor  ot'   the  eye^  is  found,  the  use  of  which  is  to  draw  the  eye  l»ack  uitotlK' 
•ocket,  and  thus  more  eflectually  to  protect  it  in  plunging  through  thickets  or  inilK 
jGghts  to  which  the  uml^  are   prone.     In  front,  the  eye  is  corered  by  a  delieiM 
meuibraue,  named  the  conjunctiva.     This  membrane  forms  the  soft  v«-ln'ty  Ism 
that  lines  the  lids,  is  reflected  from  them  to  the  white  of  the  eye,  and  extendiis 
the  form  of  a  ver^*  delicata  and  transpai-ent  layer  of  oells  over  the  cornea,  or  ^w 
of    the  eye.     The  smooth,  moist,  opposed  surfaces  of    this  membrane,  whidi  <n 
coitstoutly  lubricated  with  tears  and  thin  mucus,  permit  the  rolling  moTcmeDtS  d 
the  eye  to  take  place  mth  the  least  possiRe  friction.    It  is  important  to  notice  ti* 
in  a  healthy  young  person  the  portion  of  the  coi^unctira  lining  the  Uda  is  of  ■  defimta 
pink  or  reddish  ookiur,  whilst  where  it  co\-ers  tho  wliito  of  the  eye  it  is  ver^  pal', 
and  only  streaked  here  and  there  with  a  fenr  large  vesselsy  chiefly  sittmteil  at  Ar 
inner  and  outer  angles  of  the  eye.     As  age  advanops  sli^t  inflammatory  trouMis 
oif  not  uncommon,  ami  the  poition  uf  the  membrane  lining  the  lids  aasmnes  a  So? 
ted  ap|H*aiuuce,  whilst  that  which  covers  tlicglohe  of  the  eye  lose*  its  pearljr  hw,  tti 
becomes  more  or  le-ss  streaked  with  distinct  large  or  leashes  of  small  Tpaael& 

As.  this  membrane  is  the  moat  cjtposed  to  external  injury,  so  is  it  the 
frequently  intimued,  and  many  uf  the  minor  troubles,  as  well  as  some  of  tlie 
serious  dbeasesof  the  eye  w*hich  not  uufrequently  terminate  io  blindness,  aredaele 
inflammation  of  its  structure. 

The  outer  coat  of  tlie  eye  {a  b)  is  a  strong,  dense  membrane,  and  Ukai^  «» 
tijiMOus  throughout,  is  divisiUe  into  two  portions,  of  which  the  front  jiarl,  * 
ooruua  (a),  is  transjmrent,  whilst  the  back  part,  or  sclerotic  (b),  is  opa<^ne  Tb 
cornea  forms  about  one-lifth  of  the  circuuifei-euce  of  the  globe,  and  the  adiavik 
forms  the  remaining  four-fifths. 

The  Kcterotic  coat,  which  forms  tlie  white  of  the  eysi,  is  a  strong  dentr  riji,  «rfl 
fitted  to  enclose  and  protect  the  delicate  stmcturea  in  its  interior.  It  hi  fqnaW  sf 
a  close  web  of  fibres,  with  com{>ai'Gitively  few  and  small  blood- Tesagla,  du>  ahwiiw 
of  which  accounts  to  some  extent  for  its  pearly  aspect  Behind,  it  pniMttjB 
<^)eiung  for  the  passage  of  tlK<  optic  nerve,  in  front,  it  is  continaou 
^jgiraea,  asul  however  differrait  these  two  porta  may  i^ipear  no  be  in 
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Hbtiff  Dflvertbeleaa  \ytm  into  uob  other  by  gNbdMtals  that  are  almoet 
uuperooptibk  in  ceetioni  axaminBd  with  thn  mioroscopa  Tbd  solerotio  fulfils 
sevenJ  purposes.  It  Rives  to  tht-  eye  its  tirmne«  and  pow^r  of  rMlsting  pressure : 
A  Uuat  Uut.t  IK  jforticuiarly  well  exempliiied  in  the  eyv  a(  the  wlialft ;  for  in  thb 
profound  depths  of  th<>  oceaa  to  which  this  aninial  tlosoends  tfap  prcssiirp  ox^rtod 
upoa  tlw  e/e,  as  npon  all  the  external  pans  of  the  l>ody,  U  imiuoitaa     The  thick 
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A  «,  Cwna .  a  a,  aclnntt^  i  c,  Cboiuid :  i>,  SaUna  j  x,  TIU*<ma  Hsbiom  i  r,  Lena  i  a.  Aiineoni  Hmoor  ] 
m,  ClUarj TroesiaBa I  i.Iria;  a.Tnthnr  Spot ;  i.  Fo*m  Cmtmli^;  M,  f^tle  l*apllki  x,  CilioiT  Muacli' i  o  r, 

coating  of  fat  by  which  the  1>0(ly  generally  is  coTvr^d  enalilae  it,  ainongFt  other 
porposea,  to  resist  this  pre£Siirf>  with  inipumty,  hut  thf*  pyo  rpqinrps  a  Rpocial 
pnmnon,  and  thi?  is  found  in  an  enormovm  incrwiso  of  tlw  sclerotic,  which  at  itii 
postcnor  part  attains  in  tho  ii^mle  a  ihicknees  of  nearly  half  an  inch.  In  addition. 
the  sclerotic  forms  a  solid  cmst,  or  shell,  to  the  eye.  intowhich  th^  muscles  tiy  wliioh 
the  rolling  movomnnts  are  effected  may  he  implanted.  lastly,  its  solidity  and 
•trength,  as  well  as  its  uniform  curvature,  admimhly  D<1np<t  it  to  play  Uie  pnrt  of  a 
ftioald  or  bed,  on  which,  the  highly- vascubr  choroid  tunic  alone  intervening,  tJie 
delicttt«  retina  may  bo  laid  down  witlioat  danijer  of  the  formation  of  folds  or  plaits. 
The  eoTMO^  or  glass  of  the  eye  (a  a),  is  the  dear,  tmnipucnt,  exquisitely 
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polished  window  through  which  light  penetrates  to  the  rethiM.     In  only  tuinaj 
itonces  il  is  owing  to  its  opacity  tlittt,  whilst  alt  the  p&rt«  lying  behind  it  vt 

-beiJlhy,  sight  is  irrecoverably  lost;  and  it  i&  sad  to  Uiink  that  no  nwvis  have  yet 
been  disooTered  by  which,  when  mnflered  op«qtie  by  inflatnmatioii,  bunu,  or  (b 
action  of  chuinicai  agents,  it  cau  again  he  cleared,  though  the  resources  of  mTg/rj, 
by  disploeiDL;  the  pupU,  can  sometimes  utilise  in  a  remarkable  manner  the  millaifc 
leat  ihat  retains  its  transjiarem-y.     Oijacity  of  tlie  cornea  is  a  conuoun  iwolt 

'of  small-pox,  mraslea,  or  ecarlet-fereri  and  especially  of  an  affection  known  ax  tin 
purulent  eye  of  infancy. 

Beautifully  clear  as  it  is,  it  still  h&s  a  very  complex  structure.  Tbe  octf? 
surface  i^  covered  with  mujiy  layers  of  cells,  whilst  the  tnuer  f:nrtace  it  liud 
by  one  layer  of  oells,  and  l^etween  these  are  a  number  of  plates,  tmofd 
horizontally  one  over  the  other,  of  whicik  the  outermost  and  iimonDoat  SR 
particularly  ehutic.  In  health  it  has  no  blood-vessels,  since  these  wouhi  rendrr 
it  opai]iie,  though  it  often  becomes  bloodshot  iu  distsase — an  appearance  that  is  dnt 
in  part  to  ininntc  pre-existing  channels  widening  so  as  to  permit  blood-ooqwiKki 
to  enter,  and  probahly  in  part  also  to  the  development  of  altogether  new  veadt 
The  valne  of  the  cells  in  front  of  the  cornea  is  very  great  They  are 
which,  if  spoilt,  can  be  reproduced.  Hence,  iu  many  cases  of 
though  they  are  partially  lost  through  ulceration,  and  vision  b greatly  impaittd  fork 
time,  yet,  as  recovery  takei;  place  they  are  repro<Luced,  and  the  sufierer  can  see » 
well  as  before.  Their  capacity  for  reproduction  enables  the  eye  to  reeist  Appsmtlf 
very  Berinus  injury.  ITius,  several  cases  are  on  record  in  which  lead-workers  harinj 
poured  molt*)u  load  into  a  cavity  containing  a  drop  or  two  of  water  have  caused  u 
explosion,  the  water  becoming  suddenly  converted  into  steanL  A  splash  ol  the  hot 
metal  has  been  propelled  into  tlie  eye,  and,  owing  to  its  liquid  condition,  has  spm^ 
over  ite  surface  as  a  thin  plate  between  the  eye  and  the  eyelids,  forming,  in  fart,  a 
perfect  mould  of  the  front  nf  the  eye.  Yet,  in  some  cases,  though  it  mi^it  bs 
inferred  that  the  destructiou  of  the  eye  would  be  certain  and  speedy,  it  has  Um 
found  ttiat  ou  removal  of  the  metal  the  eye  has  remained  perfectly  clear,  or,  st 
most>  suflered  from  temporary  inflammation,  with  loss  of  some  of  the  supertioil 
cells,  which  have  been  soon  reproduced.  In  like  manner,  small  particles  of  owiy 
struck  off  with  hammers,  wiugs  of  small  beetles,  and  many  other  minute  and  nun 
Or  less  pointed  objects,  are  apt  to  become  impacted  in  the  cells  of  the  oonm^ 
but  if  removeii  by  a  light  and  skilful  liand  leave  no  permanent  defect  behind. 

The  next  coot,  or  tunic,  of  the  eye  is  the  choroid  (c.  Fig.  1),  (c  d^  Kig.  *J).  whjdi 
distantly  resembles  a  cup  of  black  velvet,  with  the  pile  surface  turned  inwards  la 
velvet  the  pile  ooiuiists  of  short  fibres  standing  vertically  on  a  base  of  coareer  thmdi; 
but  in  the  choroid  the  coarser  threads  are  blood-vessels,  some  of  which  oonviy 
blood  to  the  part,  and  are  named  arteries  {a  e,  i-'ig.  2),  whilst  others  ctoivey  it 
and  return  it  to  the  heart,  and  are  named  v«ins  (x,  Fig.  2).  The  pile  of  the  < 
instead  of  consisting  of  solid  single  fibres  like  that  of  velvet,  is  oompoeed  nf 
of  loops  of  minute  blood-vtissels,  or  capillaries  (d  d.  Fig.  2),  vhkh  eatabtidi  • 
connection  lietween  the  arteries  and  %'eiiis,  and  iu  wliivh  a  constant  stream  of  bios' 
is  dowing  to  bring  noarisluDeiit  and  oxygen  to  the  retina  and  ac^'ouuziy  fuH  toi  to 
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mrry  away  the  miaeriaU  which  hftTO  been  used  np,  and  are  no  longer  of  torviee  in 

.he  act  of  visiou.     Iiibermingled  with  the  \'e6aela  are  delicate  fibrei  of  supiKtrtiug-i 

bran,  with  a  Urge  nnmber  of 

tigment-cello,    the    office    of 

rhicb  is  to  aW>rb  those  roys 

if  light  that  do  not  aetnally 

orm  the  image ;  their  valae  ia 

hown    by    the   difficulty   fx- 

terieuceti  by  ulbliius,  iu  wboui 

»r  an>  aliRent,  in  seeing  in 
bright  light  of  day. 
The  choroid  has  been  dcs- 
tribed  as  a  cii[i.  Now,  if  wn 
nagiine  the  edgrs  of  the  cop 
b  be  plaiOxl,  or  piucbfd  up 
Oto  folds  for  a  certain  dis- 
ance,  an^l  ib<^n  l>ocntning 
imootli  a^iii,  to  tuiTi  in  till 
bey  almost  inwt  in  tb«f  centre, 
eaTing  only  a  small  round 
lole>,  we  ^hnll  ohtnin  an  idea 
>f  thf.  mode  in  which  tho  fore 
lart  of  the  choroid  forms  the 
dliar^'  proct?8SL-fl  (u,  Fig.  1}  and 
Im  iris  ( t,  Fig.  1 ),  with  ite  con- 
nU  aperture,  or  pupil.  Tlie 
nliary  processes,  which  are 
tboai  seventy  in  numlwr,  arp 
mrnnged  n>(rulariy  around  the 
!ye,  cloee  to  tlif*  margin  of  the 
Knrriea  and  Kcl«trotic,  and  con- 
ibt  of  maaas  of  small  blood- 
tanels,  blinging  the  matciials 
rf  nanrishmcnt  into  moilerato 
proximity  to  the  l^na,  TTw 
lauon  of  thmr  large  nnmbera 
li  not  difficult  to  {inve.  Most 
irgans  of  the  lotly  are  per- 
rsde>d  with  Mood-vo&sflx,  and 
>carly  mt'rywhora  the  ele- 
Benti  of  the  tissnes  arc  thus 

teht  into  close  relation  with 
ood  ;  Imt  in  the  case  of 
Sie  leuB  of  the  eye  it  it  impossible  that  this  arrange nii^ot  can  be  ailoplcd.     Blood  is 
ID  extremely  opaqne  fluid,  and  a  very  thin  layer  of  it  is  sufficient  to  cxoludo  light ; 
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ng.  5.— DuaUM  anowiitA  t*b  AKKtsinKaBsrTa  OV  nn 
Bu>oi»-nHKL*  or  m  Et«. 

«,  h,  e.  cUlur  BTtariM ;  <l.  d,  tb«  to*  loop*  at  capiUuy  v«tMto  s  /, 
rA  tut  ■t7»t(l(lt  m«ji«lM ;  9.  k.  i.  I-,  tfb  t  m,  «.  UbII  iraiMb 
moaiaUlnf  bgth  with  •xUnt*!  mad  iBtcmU  ira—Btt  td  Um 
p,  1.  COM jmxrttwJ  YHMb  ;  *,  tme  of  tha  T«fn  voftlMMMi  >,a 
fdlai  t,o«atrKl  MUryuwl  innol  thm  nUaa,i  1,1,  nUort  oiliuV! 
Ultfy  uui  TolBi  3,  cciomauieitioa  betwMtt  o«iiLt«1  nrtrrr  w  , 
rvUiw  notl  ttburi  vMMb  i  A.  fut  Mkv^riiif  Uood  to  veiu  vortl* 
ccMk  i  &,  nVeonJttiMiiitml  t«mwI  ;  S,  e|ila);l«r«l  v«mm1  i  7,  comtDU^ 
■iMMoiiWtWMSOonliniettTslBBdiiraMnUuvvMHlc  *,9.eoBiao»- 
Ural  vcdn ^  10, ouiaI oiSohlMfuB :  ILoonnimtotinti  1viire«ii uuur 
MiJteafT— ilio<  «r«:  U.podooBitfoMnlotront«nai  U.I*, 
IX  TMMla  of  Um  aimrj  yrvcouot. 
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but  in  the  tens  perfect  transfiarenoy  is  required,  uid  lieuce  tho  blood-Tesseb,  inrtaii 

.of  being  difttributod  over  its  aui^acd  aud  p«Lulratiii^  its  sabfiUmo^,  «re  untd 

[together  ut  its  sides,  and  tbd  nourishmout  tliey  briii^  difluses  into  the  ftnid  vhiili 

surrDimds  tho  lens,  oud  maintains  it  in  health.     Kuch  an  arrangement,  tmwii, 

ipUes  that  the  proces&es  of  nutrition  in  the  leua  are  slow,  and  it  is  obiemUi 

igly   that   tho   dumgca  which    take   place    in   it   in   diabase    arc   gnJuL 

[Hence  wc  find  that  senile  cataract,  or  tho  cataract  of  old  u^>.  whii-h  is  a  foihre  cl 

Aatritiou  of  Uio  lens,  advanoes  generally  with  slow  and  hesitating  steps,  iti  ilfv^it^ 

Iment    usaally    extending    over    several    years.      In  addition  to  their  offic*  if 

nourishing  the  lens,  the  ciliary  proce&ses  ore  also  important  agents  in  offordiiig  lb 

supply  of  blood  requisite  for  the  sL-cretion  of  thu  a<|U<jous  huuioor,  to  vliich  refana 

will  presently  bo  mada 

The  front  in-turni-tl  rim  of  the  choroidal  cup  is  the  iri»^  which  derives  its  ao* 
from  its  varied  hue.  Dark  brown  or  black  is  the  prevailing  tint  of  the  Datimiat 
the  wcrlc),  being  seen  amongst  the  Eskimo — those  curious  reionanta  of  an  ooaiMS 
race — the  Chinese,  AmtTtuuui,  and  aluiust  uU  the  people  iububitiug  India,  SmilAl 
Enrope^  and  the  continent  of  Africa,  whilst  grey  and  blue  irides  ar«  cboracteoiik 
xA.  the  Tentonio  vna-^  Thv  snrfac<^,  if  closely  examined  with  a  hon^fUih 
presents  radii,  which  are  interrupted  near  the  pupil  by  a  slight  thiokenii^;  and  4^ 
voriouii  timus,  when  popular  excitement  has  existed  or  when  superstition  has 
rife,  words  or  lotten>  have,  with  a  little  aid  from  fancy,  been  read  on  the 
Thus,  a^lOut  11:^30  there  was  a  girl  in  Paris  who  was  said  to  have  tfa« 
**,Napol<^oii  Euiporciir  "  inscribed  upon  hor  iris,  }rut  in  whom  the  suppoaed 
were  only  the  natural  markings  read  by  willing  believers. 

The  two  irides  are  not  always  of  the  same  colour,  onft  bong  blue,  t)w  oihir 
reddish-brown,  or  of  a  lighter  or  darker  tint ;  and  it  is  not  unoonuncm  to 
persons  who  have  reddish  ur  ilark  brown  spots  on  a  blue  iris,  tho  spots  somi 
being  of  large  sjic,  and  occupying  a  considerable  portion  of  the  sur&oo.     In 
tlie  iris  is  of  a  reddish  tuit,  clue  to  the  atisence  of  jiigment,  and  to  the  colour 
blood  in  the  blood-vessels  shining  through  their  walls. 

Tho  pupil  is  a  hole  in  the  centru  of  the  iris,  and  through  this  hole  the  only  Ij^ 
that  is  ailmitted  to  Uio  interior  of  the  eye  enters.  It  is  perfectly  cinrular.  oud  whA 
the  iris  is  at  rest  has  an  average  diameter  of  about  «iie«ixth  of  on  inch.  Gmt 
variations^  however,  are  met  ^I'ith  in  this  respect  in  different  perwnu,  and  in  tk 
sAme  person  at  different  timca.  Thus  in  some,  especially  in  those  who  «n  otA 
sanguine  temperament,  tlie  diameter  of  the  pupil  may  not  exceed 
of  an  inch,  or  even  less,  whilst  in  those  of  sluggish  habit  it  b  sometimeB  w 
08  one-fourth  of  an  incL  The  iris,  though  chiefly  composed  of  blood-vosMk 
poesessea  two  sets  of  mnscular  fibres,  one  set  being  arranged  concentrically  to  the 
pnpil,  the  other  radiating  from  the  pupil  towards  tho  circmnferenoe.  Tlie  vam- 
tions  in  size  w)iii4i  the  pupil  presents  are  dependent  on  tho  action  of  theM  an— iif 
6bre8  :  when  Uie  circular  ilbrce  contract,  it  is  tlimlnished ;  when  the  laiBaMlf 
fibres  contract,  it  enlarges ;  and  the  action  of  these  two  seta  of  mttscolor  fitaH 
is  chiefly  brought  into  play  by  dilferenoea  in  the  degrees  of  Ugbia 
fjra  is  exposed  to  bright  light  the  circular  fibres  contract^  oad  the 
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reduced  to  thfl  aiae  of  a  holo  nadc  hy  «  large  pin.  wbilst  iu  darkniM  it 
^latea  to  its  utmost  extent  The  ohj^ct  of  these  changes  is  sutiicieatiy 
ftp]iax«nt,  for  tliu  t^utrance  of  a  poirerful  beam  a£  light  iutci  the  rye  hlmiA 
th«  retiDA,  cotifuaes  tho  iiuei|;ea  oast  apon  it,  «ch*uKt«  its  powers,  aud  impttira 
its  peroepiive  Cacalty,  rentleiint'  it  {or  fionie  tioio  incapable  of  recui^ici^  other 
inpnnaioiu.  The  pupil  is,  therefore,  oontroctml  to  itti  nairoweat  ilim^tn&ioiu,  to 
allow  as  imall  a  bvAin  aa  possible  to  enter.  On  the  other  baud,  when  light  is 
drttdent  it  is  important  that  oU  tlte  raya  laUiti^  upon  the  eyu  ihouhl  be  wlmittctl, 
and  hence  the  pupil  eolaiteL  In.  uuax  theae  vuriacioid  in  the  size  of  ilie  pupil  are 
voluntary,  and  rnnstitut'*  typical  examples  of  vhat  are  temiot  rvdex  acta 
>M  iiiioiouHneKL     The  succt-asion  of  events  is  that  light  falling  on  th«  retina 

^BHitutei  a  climuluti  which  produeoa  a  vlljratioa  that  ii  couvuyed  to  the  bniiu  by  tbe 
^^c  nerve,  where  it  o-wakeus  couaoiousaeas  by  exciting  cvrtaiu  uorvo  cell*  ,  these 
are  CDiuu.-ch.il  with  otliura  which  poaHM  the  power  of  directing  motor  impolses 
to  the  cirouhv  uusoular  tibm^  of  the  iris.  There  is,  tbeieforcv  *>  ^^^  o^ 
r«fi«90C4on  at  the  brain — a  change  of  a  sensory  impression  into  n  motor 
impnlse,  which  hua  led  to  its  being  tennad  a  reflex  act  When  con^ciousncas  is 
ivfaoUy  lost,  as  iu  penona  deeply  under  the  induence  of  chlorofona,  the  pupil  is 
nauaUy  somowhat  dilated,  but  doca  not  becuuie  &maUt:r  when  Ught  is  alloxrctl  to  fall 
on  the  eye.  In  many  amnrnls,  but  especially  iu  those  that  arc  of  nocturnal  halits, 
aetbe  o»'I  and  tbe  rat,  tiie  movements  of  the  pnpil  are  not  altogether  in\x)lantary, 
bat  are  partly  dtfpcndent  upon  the  will  of  thd  animal ;  so  that  if  one  of  theae 
nMAnmal  prudaoioua  ajumals  bu  examined  for  a  &hart  time,  it  will  )>c  seen  that  the 
popil.  enlarges  and  contmcta  qnito  independently  of  any  variation  in  the  nmount  of 
li^t  that  enters  it ;  and  it  is  probable  that  it  ia  correlated  with  the  reqiiirenionta 
visosi  power  when  the  aiumal  ia  in  pursait  of  its  prey* 
the  size  of  the  pupil  is  nul,  eveu  in  man,  excloeivuly  duo  to  the  amount  of 
that  falls  upon  the  retina ;  it  dependa  in.  part  on  the  acoomiaodation  of  the  eye 
bjeota  at  varying  distances.  Thus,  if  a  remote  object  be  looked  at,  tlie  pupil  is  of 
I  or  normal  width  ;  but  if  the  eyes  be  now  suddenly  made  to  conrerse  Upuu 
not  more  than  a  few  inches  distant  from  it,  the  pupil  will  be  obscrvt^l  to 
Thia  appears  to  bu  due  to  the  circumstance  that  its  contraction  cori-ecta 
lericad  aWiration  of  the  leas :  that  is  to  say,  that  since  those  inya  of  light 
troverae  the  outer  or  nitu'ginal  part  of  the  lens  come  to  a  fooua  aooaer  than 
which  pass  through  it  near  its  centre,  the  contraction  of  the  iris,  and  the  con- 
'tequL'Dt  Buialler  aze  of  the  pupil,  by  cutting  off  the  outermost  rays  of  tbe  cone  of 
fallinjf  upon  the  lenii  and  permitting  only  the  central  rays  to  tra\'er&e  it, 
rily  contributes  to  the  formation  of  sharper  and  lietter-de&ned  images  upon 


of  the  pupil,  again^  varies  with  mental  emotions  ;  and  the  laree  pupil 
wbidi  ttccompanica  tbe  emotion  of  fear  ia  very  oharactetistio  of  that  concUtion 
ll^^e  miniL  And  yet,  a^nin,  the  size  of  the  pupil  is,  to  some  extent,  a  t«-H- 
^Mf  of  thf  state  of  the  IkxUIv  hetUUi  and  general  vigour  of  system  ;  for  it  may 
&  obaerred  to  be  large  ami  languid  in  its  movements  in  those  who  are 
idtprMSRl   and   exhausted  by  long  illueu  or  protracted  watching,   whilst  it  is 
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SDialler,  and  certainly  contracts  and  dilates  more  actively,  in  those  wbp  an  Imhln 
and  strong. 

Lastly,  thft  size  of  the  papil  can  he  pow^rftilly  influenced  by  various  poiaau', 
the  boUailonna  plant,  for  examplp,  za  well  as  many  othprs  beJonging  to  tht  mtanl 
onit-v  ^olanacem,  contains  au  alkaloid  uamei)  atropine,  or  aomo  cloKly-allied  oompuu^ 
which,  even  when  applied  to  the  «yes  in  almost  inappreciable  qtiaotitifli^ 
tlie  n'lnarkoblf  power  of  effecting  great  diiatfttion  of  the  puptl,  which  will 
immovable  for  hours;  whilst  oseriue,  an  alkaloid  obtaitted  from  the  Australian  u« 
named  Phyaosligma  mfunojtum,  is  capable  of  effecting  its  oontmctiaai  to  a  m; 
minute  hole.  The  opposed  action  of  these  tMo  sulj&tances,  which  are  easily  af^fM 
to  the  eye,  and  produce  little  or  no  pain,  renders  them  invaluable  agents  to  tli 
ophthalmic  Ktirgeon  in  various  conditions  of  dtseaa\  The  avro-age  dtstanoe  of  tlie 
centres  of  the  two  pupils  from  each  other  is  two  inches  and  one-third. 

The  third  coat,  or  tunic,  of  the  eye  is  the  retina  (d,  Fig.  1),  which  is  the  Bp«eiill^ 
nKxIified  termination  of  the  optic  nerva  It  is  an  exquisitely  delicmte  tranqaRBt 
layer,  which  lines  thp  back  part  of  the  eye.  U  was  long  thought  to  UiooloarlMikM 
researches  made  during  the  last  few  years  have  shown  that  in  the  living  bodj  ii 
possasses  a  pink  ur  rosy  hue.  1^  complexity  of  the  retina  is  very  great ;  and  M 
less  than  ten  strata  have  been  shown  to  exist  in  it,  the  uses  of  some  of  which  btn 
not  at  present  been  a&oortained,  or  even  conjectnnil.  llie  outermost  stntao^  « 
layer,  consista  of  a  series  of  rods  arranged  side  by  side,  so  that  when  aefln  span  tti 
flat  tliey  present  the  aspect  of  a  mosaic.  Their  uniformity  is  interrupted  hereiai 
there  by  a  larger,  but  aliortp-r,  body,  called,  from  itff  shape^  a  cone ;  and  it  is  rvaaAe 
able  tliat  the  cones  are  exclusively  present  at  that  part  of  the  retina  which  is  atfl 
sensitive,  namely,  the  yellow  spot  (x,  Fig.  I). 

The  smallest  object  tliat  con  be  seen  forms  an  image  mi  the  retina  that  is  ifoO 
the  iliameter  of  one  of  the  cones,  llie  otlier  layers  of  the  retina  oonaist  of  tpvoisOji 
modili^l  nerve  tissue  :  but  it  is  unnecessary  to  enter  into  minute  details  in  regvri 
to  thenL 

The  tint  of  the  retina  is  due  to  a  red  colouring  matter,  which  can  be  ohtouiei  i> 
a  separate  state.,  and  has  l*een  named  rhodopstn,  or  Wsual  purple  ;  and  socDe  brt^ 
reBttng  fioots  have  been  determined  in  respect  to  it  It  exists  oliietly  in  thoOBlv 
[lart  of  the  rods  and  conL-s  ;  it  is  soluble  in  water  and  various  other  li<|Dids,  and  N 
rapidly  bleached  when  exposed  to  light.  If  the  eye  of  an  animal  killed  in  a  dak 
room,  or  in  one  illuminated  only  by  monochromatic  light,  such  as  that  of  tian^ 
sodium,  )>o  quickly  removed  from  the  hp^  and  examined,  it  is  fioand  to  br  oj  • 
bright  ro.se-red  ;  but  on  admitting  the  light  of  day,  it  rapidly  becomes  jwler.  ih* 
ohanges  to  the  hue  of  chamois  leather,  and  finally  aasamea  a  dnll  p<ey  tiuit  If  It  h> 
MOW  covered  up  from  sunlight,  and  kept  for  some  time  in  a  dark  chatnl'ier,  a  tin^x' 
colour  reappears ;  and  it  senms  probable  that  the  colouring  matter  is  formed  bm 
material  actually  present  in  the  rods  and  oones.  This  is,  of  course,  soon 
after  death  ;  but  during  life  we  may  suppose  that  it  is  constantly  lieing 
and  that  as  fast  as  exposuru  to  light  bleaches  it  new  material  for  its  iialiiislif 
is  brought  by  the  bloml  ciroubting  in  the  vessels  of  the  retina. 

It  ia  irapoBsible  not  to  recognise  the  similarity  that  the  eye,  as  a  winder 
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to  ■  photo};mpliie  apparatus.  Tlio  globe  itself  is  the  camera  obscxuu,  from  which 
rays  of  light  othsr  than  those  passing;  through  the  lens,  and  dtwtiueil  to  funn  the 
picture  of  thu  outf  r  world,  are  carefully  cut  ofl'  hy  the  pigment  of  the  choi-oiil  and 
the  opaque  iris.  The  retina  is  the  seaaitiBed  plate  on  whicli  tlie  picture  is  recmved, 
thu  l^bta  hlcAchiiL^  it  rapidly,  M-liilst  the  shadows  produce  but  slight  ulumge  in  it. 
In  health,  however,  thero  ts  no  fixing  of  thn  iiuoj^  and  rotaimnjf  it  for  future  use. 
The  picture,  if  rotainwi  at  all,  is  written  on  the  tablets  of  the  bmin,  whenoe  it 
can.  be  recalled  by  an  out  of  memory.  But  that  the  bleacliing  action  above  referred 
to  really  occuni  bos  been  demoustratod  by  placing  ttie  eye  of  a  rabbit  with  widely- 
dilated  pupil  before  a  unndow.  For,  the  aniuial  Iwing  ijuickly  killod,  and  thu  rutiua 
exposeil  under  monocbromiitic  light,  tiie  image  has  been  tixed  by  plunging  it  into 
a  little  weak  alum  and  water,  and  after  thn  lapse  even  of  a  day  or  two,  if  pro- 
ssrved  from  light,  tbu  retina  lias  exliibited  the  cross-bars  of  tlie  window.  This 
«xperinio]it  gEve  rise  to  tiif;  absurd  story  cunvnt  sumo  ytan*  ago,  to  tlie  eQVct 
|Att«  in  coses  of  murder,  the-  assailant  might  (;e  recognised  by  the  image  preserved 
l^n  tfa«  retina  of  the  victim.  It  will,  however,  be  seeti  from  the  above  account  that 
it  would  be  necessary  that  thu  light  of  day  should  be  immediately  excluded,  an<l  that 
special  measures  sliould  be  ailoptod  to  pn-sen'o  thu  picture. 

The  humours  of  thi'  t^yc  are  thrw  in  numlxT,  though  one  of  them  at  least  scarcely 
desen'fts  that  appellation — the  aqueous,  the  lens,  and  the  vitreous.     The  aqueous 

ipies  the  spaces  marked  4  and  \5,  Fig.  3,  and  named  the  anterior  and  posterior 

ibers,  which  comnmnicato  with  each  other  through  the  pupil.  There  are  about 
ten  drops  of  tliis  watery  fluid,  and  it  is  very  clear  and  tnutsparent  It  contains  a 
'rary  smalt  quantity  of  salts.  It  is  pro)>ably  produced  by  the  clliaiy  prooesseSi 
and  is  discharged  into  the  posterior  cliamber  of  the  eye,  from  which  it  posses  into 
the  anterior  chamber,  and  then  drains  away  throngh  channels  situated  near  the 
pargjq  of  the  cornea. 

^ilie  nse  of  the  aqueous  humour  is  to  maintaiu  a  uniform  tension  of  the  eye,  so 
no  injurious  )ircssuru  may  bu  exerttrd  u^iou  tho  sciuiory  nervous  apparatus  with 
ring  amounts  of  blood  that  enter  or  e-scape  from  the  eye  ^  and,  in  accordance 
tb  this,  we  Hnd  tltat  a  qnit^k  circulation  taJces  place  in  it,  Wood  or  other  colouring 
matter  injected  into  the  ant^-Tiar  chamber  iM;ing  rapidly  washed  away,  whibt  if  it 
ig  allowed  to  escape,  as  by  pnnctwrc  of  tlie  oomeo — a  proceeding  often  adopted  for 
the  relief  of  tension  in  the  treatment  of  ophthalmic  diseases — it  is  quickly  re- 
produced. 

The  second  humourof  the  eye  is  the  lens  r.  Fig.  1,  often  called  the  crjstalline  lens, 
from  its  brightnejis  and  transparency.  When  removed  fi-om  the  eye,  it  is  a  body  of 
ahout  ono-tliird  of  an  inch  iu  diautetcr  and  one-fourth  of  au  inch  in  thickness.  It  is 
perfectly  circular,  and  occupies  a  depression  in  the  fore  part  of  the  vitrfous  humour 
The  iris  msts  upon  its  front  Burface,  and  all  rays  of  light  entering  thi>  eyo  through 
the  pupil  must  traverse  it.  It  is  enclosed  in  a  kind  of  bag,  or  capsule,  and  is  kept  in 
in  poaition  by  a  membrane  which  is  attached  to  ha  cdj*e,  or  margin,  named  the 
anapenaory  ligaments  The  lens  is  highly  elastic,  aitd  (litTeni  in  consistence  in 
differfuit  parts,  ita  ont«r  surface  being  thin  and  jelly-like,  whilst  the  centre  is  harder, 

of  the  consistence  of  cheese. 
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The  use  of  the  lenn  is  to  c&use  the  rays  of  light  emitted  hy  an^  iuminou  bodj 
to  b«  brought  to  a  focus  upon  the  retina,  and  its  tmn^iareiicy,  therefore,  is  caotiil 
tD  tlia  performance  of  tho  work  it  has  to  do.  The  sliglit^rst  uloud  or  htixinen  d  iU 
siuiaoe  or  substAnco  impnirs  its  fiinction,  and  by  impeding  Uie  cntruico  of  iiglil 
interferes  with  clear  viuion.  It  is  then  said  to  bo  cataractous.  An  Dpoqne  leni  s 
a  cataract ;  and  it  is  obvious  that  no  spectacles  or  other  means  viU  aid  the  viixm 
oS  a  person  whusu  leiis  is  {wrfcctly  upttque  any  more  than  a  pair  of  opon^uB 
vill  assifit  a  pei-sou  with  good  viKion  to  soo  objects  on  the  other  aid*;  of  a  srarad- 
};Iass  screen.  Hptnnve  tlin  scnxtn  fnini  the  one,  and  the  lens  froui  the  Otbo. 
amA  tho  objects  prcvionsly  obscured  will  at  once  become  visible,  though  in  th^  hUv 
case  on  appropriate  glais,  making  ap  for  the  Ipds  he  has  lost,  will  be  requited. 

The  third  humour  is  the  vitreoushuuiour  (e,  Fig.  1],  which consti&ote* the  { 
part  of  the  eye,  nnd  is  of  gelatinous  oonsistence.  it  may  be  regarded  as  a : 
destined  to  support  the  lens,  whicli  fits  into  a  hollofw  of  its  surface,  and  to : 
it  at  such  a  distance  from  the  back  of  the  eye  as  to  permit  the  rays  of  li^t 
through  it  to  form  distinct  Images  on  tlie  retina.  It  is  but  slightly  liable  to 
disease,  but  is  often  the  seat  of  the  deposit  of  small  particles  of  pigment,  wlud^ 
without  luring  dangerous,  are  troublesome,  and  indicate  in  most  instaoces  that  Iha 
eye  bos  been  overtaxed. 

ThK    FUXCTIOKS    OP    TBB    £tb. 

We  have  now  completed  nor  account  of  the  anatomy  of  the  eye,  «uid  may  pn- 
ceed  to  consider  how  it  acts  in  the  performance  of  its  work  ;  and  tiie  fir»t  - 
that  arises  is.  How  are  the  imageji  of  externa)  objects  formetl  upon  the 

ThF>  mode  in  which  an  accurate  image  of  distant  external  objects  is  fanned: 
the  retina  is  not  didicult  to  understand.  It  is  only  rctjuisite  to  bear  in  Iniad ' 
light  travels  in  straight  lines,  and  that  the  physical  conditions  of  the  humoure  of  d» 
eye  are  such  that  parallel  rays  falling  npon  the  eye.  and  entering  through  thepopA. 
■n>  bn)ught  to  a  focus  upon  the  retina.  Those  rays  that  come  from  any  oibJBflt 
situated  in  tho  upper  part  of  the  field  of  vision  are  foouased  on  the  lower  part  rf 
thu  retina  ;  those  tlmt  arc  situated  in  Uie  lower  part  of  tlio  6eld  of  \'i«iQB  ii* 
focussed  on  the  upp^r  part  of  thi*  retina.  Thus,  an  inverted  image  <rf  evwy  ■>■ 
temal  object  is  formed  on  the  retina,  and  an  inverted  image  of  precisely  ainilir 
character  con  be  obtained  wiUi  the  greatest  caae  on  a  sheet  of  whit«  paper  k; 
Rimply  holding  an  ordinary  lens  two  or  three  inches  away  from  it  The  trM 
and  sky  will  then  be  seen  to  be  inverted,  and  the  chimneys  of  the  0|^>€aite  hoow 
■will  point  downwards. 

It  has  just  Ixwn  stated  that  the  healthy  eye  when  at  rest  is  adapted  for  hna^Nt 
parallel  rays  to  a  focus  upon  the  retina.  In  point  of  fact,  however,  there  are  no  >■■ 
pondlel  rays  io  nature.  Even  those  which  emanutu  from  the  sun  or  frosa  tfsn 
the  most  distant  objects  with  which  we  are  ac<iuaint*-d,  are  caily  approxini^ 
parallel,  and  ore,  in  reality,  slightly  divergent  Hut  for  all  practical  pwrpow  ^^ 
vision,  rays  which  proceed  frani  an  object  more  than  twenty  /mt  distant  nugr  ^ 
^xvgardvd  as  pandlel.  and  all  such  ruys  tlie  uonnal  eye  can.  without  effort  bring  Ib  > 
oa  the  retiua.     But  rays  of  light  omauating  from  object*  *  ftiw  imcAm  fruB 
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e  wn  straif^y  divergent,  and  woold  not,  therefore,  if  the  e^  Temaiiwd  nn- 
d,  be  broag^  to  %  focas  upon,  but  behind,  tiie  retina,  and  a  blurred  and 
lot  image  would  be  the  necewaxy  conaequence.  To  surmount  this  difficulty, 
)  is  endoired  irith  a  faculty  of  accommodation. 

^e  term  accommodation  of  the  eye  is  understood  the  power  which  the  eye 
les  of  adapting  itself  to  see  objects  at  different  distances  distinctly.  In  sitting 
faotographic  portrait,  the  operator  places  the  sitter  at  a  variable  distance  from 
itmment,  and  ^en  arranges  his  glasses  so  that  a  sharp  and  well-defined 
Uls  on  the  sensitive  film  of  iodiMd  silver.  Nay,  more;  if  the  operator  be  an 
he  will  place  the  hands  of  the  sitter  in  a  certain  position^  for  he  knows  that  if 
9  too  far  forward  they  will  be  out  of  focus,  and  that  th^  will  not  only  appear 
than  natural,  but  ill-defined  and  blurred  in  outline :  he  knows,  in  fact,  that  the 
fd  the  face  and  of  the  hands  will  not  be  equally  clearly  defined  unless  ^ey 
uiy  on  the  same  plane,  nearly  at  the  same  distance  from  the  sensitised  plate. 
LOWS  that  he  cannot  obtain  a  good  picture  of  fore,  middle,  and  back  ground 
meously ;  to  obtain  absolute  clearness  and  definition  of  either  one  of  these 
liie  other  two  must  be  sacrificed  to  a  greater  or  less  extent.  If  he  wishes 
:e  the  for^round  distinct,  he  must  draw  the  tube  out  a  little  and  make  it 
;  if  he  wishes  to  emphasise  the  background  and  distant  objects,  then  he  must 
his  instrument  up  a  little  and  make  the  tube  shorter.  He  must  accommodate 
trument  to  the  distance  he  wishes  to  make  most  distinct ;  and  he  is  the  best 
n^her  by  whom  the  imperfection  of  the  instrument  is  distributed,  so  that 
i  of  objects  in  all  places  are  tolerably  clear,  and  none  dim. 
[lat  the  photographer  docs  roughly  and  with  his  hands,  the  eye  does  for 
by  virtue  of  a  power  it  possesses  of  increasing  or  diminishing  the  thickness 

lens  contained  in  its  interior;  and  tiiis  power  is  termed  the  faculty  of 
nodation.  The  possession  of  such  a  power  by  the  eye  can  easily  be  made 
et      If  a  piece  of   tolerably  fine  net    be   placed  at   a  distance    of   eight 

from  the  eye  whilst  standing  opposite  an  open  window  commanding  a 
ct  of  moderate  extent,  it  will  be  found  that  if  the  attention  be  directed 
I  threads  of  the  net  they  can  be  readily  seen  and  counted ;  but  if  the 
er  look  at  a  man,  a  church,  a  tree,  or  any  other  object  at  some 
!e  from  him,  the  fibres  and  interstices  of  the  net  will  become    indistinct, 

he  wishes  again  to  count  them  he  must  make  a  certain  amount  of  efibrt 
rocess  by  which  the  near  or  the  distant  object  is  rendered  clear  is  said  to 
h  change  in  the  accommodation  of  his  eye.  In  looking  at  adistant  object 
ixes  his  accommodation,  in  looking  at  a  near  object  he  exerts  his  accommo- 
The  question  then  arises,  By  what  means  is  this  accommodation  effected  1 
e  accompanying  diagram  (Fig.  3)  will  aid  in  understanding  how  accommodation 
ted;  and  it  will  be  seen  that  the  figures  9, 10,  11,12  point  to  a  white  striated 
formerly  named  the  ciliary  ligament,  but  which  recent  researches  have  shown 
\  muscle.  This  muaclo  runs  round  the  fore  part  of  the  eye,  just  beneath  the 
m,  of  the  cornea  with  the  sclerotic,  and  at  the  outer  border  of  the  iris.  Most 
fibres  radiate  as  shown  at  9 — radiate  outwsi^s  or  backwards-^but  some,  shown 
md  1 2,  run  in  a  circular  direction.     The  muscle  acts  from  a  fixed  point — its 
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point  of  origin — marked  10,  and  when  it  contracts  it  piiUs  upon  Uio  dioroid  ooit,  6^ 
and  brin;(s  this  mcmbnuie  forwards.  The  ofTcct  of  tliis  ib  to  relax  Ui»  sDS|MBion 
ligament  of   tJte  lens,  13.     fiut  the  instant  this  is  relaxed,  the  lens,  being  %  ki^f 

elastic   body,    bnlges  forward,  ud 
instead  of  ooonpjing  Ihm  poatirt 
which  it  does  wben  Uie  eye  i»  U 
rest,  shown  on  the  right  lide  of  tk 
drawing,  it  assutnea  that  ihown  « 
the  left,     It  bcoomea  a  tkidurv 
a  strmiger  lens,  the  amooni  oj  in- 
croMed  thickuMS  d?}iending  on  ^ 
dogre^  of  contraction  of  tiie  fSSuj 
ittOsoleL     The  lens  has  tbiu  bmnr 
ad^)ted  for  bringing  niwe  or  kii 
strongly  divergent  mya  to  a  iKV- 
If  wti  look  at  a  distant  objeot^  th 
muscle  is  not  in  action  at  all    lit 
lens  is  compresseil   by  the  nufor 
sory  ligament,  and  it  is  adi^itod  ta 
briux    the    [jaroUt'l    or    any   my 
slightly    diverging     rays   from    tb 
objoct  we  are  n^nling  to  a  focoi 
on  the  retina.      If  wo  look  tt  »t, 
object  ten  feet  distant,  the  amh    j 
is  brought  moderately,  and  'I'^^fl 
uncousciously,   into  play;   it  mm^I 
what  relaxes  the  snspensory  Gj^ 
iHRnt,  and  the  lejis  becomes  a  lit^ 
thicker,  anil   therpforv  adapted  ts 
bring  moJerat<<ly  diverging  layi  to 
a  focus ;  if  wo  bring  the  objid  to 
within  three  or  four  incb«a  of  tha 
eye,  the  muscle  is  exerted  to  iti  vt- 
iQost,  the  suspensory   leni  is  f)a» 
pletely  relaxed,  and  the  lens  atiaitf 
its  great«st  thidcoeea    Hie  Uiurt* 
ilistanoe  at  which  an  object  cu  b* 
seen  distinctly  is  name<l  the  ^tttt 
point,"  and  gradnaUy  recedM  -rA 
advancing  age.      The   elasticity  if 
tlie    lens   and   the  activity  of  tlv 
ciliary  muscle  enables  the  child  to  have  a  groat  range  of  aooouuaodntion.    Ht 
can  see  distant  objects  cU^arly,  and  lie  can  also  bring  an  object  to  within  tkiw 
inches  of  the  eye,  and  still  obtain  sharp  Uciiiution ;  but  in  middle  agg  tiki  bmt 
point  has  receded  in  the  healthy  eye  to  seven,  eight,  or  more  inches;  an  c 
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Piir.  3.— DiAosAit  Of  Tss  Fmiti  IUli  or  ntr  Etb,  ■?»>  »iow 
TMK  aiCAsa  Bi  wmcB  AooomtODAnoir  is  iitectid. 

1,  ConKn:  2,  Helpratio:  3,  Laoa:  4,  Aiiucaun  UuoMwr: 
A,  Vltn»iu  -,  A,  filaok  Choiokt  Irtw  oa  th*  Klcrottc,  kod 
oov«md  t>r  tho  rwtina  :  7,  Irl*  :  6.  Bk«k  U;«rol  piyuMifc 
iMhlod  tka  irU.  uaitina  tlia  Urm ;  li.  Gta^j  HhmIs  mari- 
dlooal  AWm  i  i'.'.  OrisiA  oC  olUmrj  muKls  i  U,  U,  Ctnmktr 
'  *  Utina  of  «llliu7  ttinaalo  wen  in  •eRUon;  IS,  Oampeaaarj 
.  t  UpuacnLof  tlu  Ivnt;  14.  Tt^ct  dUuj  prooowi  U,  Fo«- 
teriar  ebambcr  of  t^a  «re. 
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brouglit  nearer  than  this  may  be  distinctly  perceired  for  a  short  time,  but  the 
effort  Boon  occasions  a  feeling  of  &tigue  and  has  to  be  discontinued.  The  old 
man,  partly  from  failing  power  in  his  ciliary  muscle,  partly  from  diminished 
elasticity  in  his  lens,  has  only  a  limited  range  of  accommodation.  He  can  still  see 
distant  objects  well,  but  he  can  no  longer  bring  the  diverging  rays  emanating  from 
near  objects  to  a  focus  on  his  retina,  and  he  holds  his  book,  or  the  woman  holds  her 
mn-k,  at  a  great  distance  from  the  eye,  to  render  the  rays  that  come  from  these 
objects  as  nearly  parallel  as  may  be,  and  the  condition  of  Presbyopia  is  then  said 
to  be  established.  But  the  removal  of  the  object  from  the  eye  means  the  diminu- 
tion of  the  size  of  the  image  on  the  retina,  and  so  it  comes  to  pass  that  if  the  book 
be  held  at  such  a  distance  that  clear  and  well-defined  images  of  the  letters  are 
formed  on  the  retina,  these  are  so  small  that  they  can  no  longer  be  perceived. 
Hence,  the  size  of  the  print  must  be  increased,  or  glasses  must  be  used,  which 
will  bring  the  divei^g  rays  emanating  from  near  objects  to  a  focus  on  the  retina, 
and  which  thus  supply  tlie  place  of  the  failing  or  lost  power  of  accommodation. 

The  act  of  accommodation  is  usually  associated  with  convergence  of  the  eyes,  and 
it  produces  a  certain  amount  of  tension  of  the  eye.  If  it  be  only  exerted  for  a  short 
time,  no  injurious  influence  is  exercised  upon  the  eye ;  but  if  prolonged,  and  especially 
during  the  early  years  of  life,  when  the  sclerotic  is  soft  and  yielding,  it  is  apt  to 
produce  elongation  of  the  globe,  and  thus  to  occasion  Myopia. 

The  sharpness  of  i-ision  differs  considerably  in  different  persons,  niid  may  cer- 
tainly be  greatly  improved  by  habits  of  attention ;  but  that  it  has  not  undergone 
material  diange  for  at  least  4000  years  is  sufficiently  attested  by  the  fact  that 
amongst  the  Arabs,  whose  pastoral  habits,  combined  with  the  dryness  and  clearness 
of  the  atmosphere  of  their  vast  plains,  led  them  to  study  the  heavens  at  night,  the 
amall  star  Alcor  was  regarded  as  a  tost  of  good  vision.  They  named  it  Saidak,  or 
the  "Tester."  It  is  situated  in  the  tail  of  the  Great  Bear,  at  a  distance  of  11'  48", 
or  about  one-fifth  of  a  degree,  from  Mizar.  It  is  about  equal  in  brightness  to  a  star 
of  the  fifth  magnitude,  but  is  to  some  extent  overpowered  by  the  brightness  of 
Mizar.     It  is  still  just  within  the  limits  of  ordinary  healthy  vision. 

The  satellites  of  Jupiter,  on  Uie  other  hand,  may  be  regarded  as  just  beyond  the 
power  of  the  ordinary  eye  to  recognise ;  yet  Humboldt  informs  us  that  a  master 
tailor  in  Berlin,  named  Schon,  was  able  to  determine  correctly  with  his  unaided  eye, 
on  clear  moonless  nights,  the  precise  position  of  these  satellitea  He  saw  the  thirtl 
nteliite  best ;  he  could  also  distinguish  the  first  when  at  the  greatest  distance  from 
Jupiter ;  but  he  was  unable  to  see  the  second  (wliich  is  the  smallest)  or  the  fourth. 
Hie  distances  of  the  several  satellites  from  Jupiter  are  V  b\'\  2' 57",  4' 42",  and  8'  16". 
The  third,  which  is  the  largest,  is  yellowish,  and  is  equal  in  brightness  to  a  star  of 
Uie  sixth  or  seventh  magnitude.  To  most  people  the  stars  appear  as  bright  objects, 
wi^  long  bright  lines,  or  streamers,  radiating  from  them ;  but  SchOn  saw  them  as 
points  of  light,  showing  that  the  dioptric  apparatus  of  his  eye  was  adapted  to  bring 
parallel  rays  of  light  exactly  to  a  focus  on  his  retina. 

It  is  probable  that  all  those  races  of  mankind  who  live  on  extensive  plains,  or 
who  dwell  on  the  sea,  possess  very  piercing  visioa  Humboldt  has  placed  on  record 
the  remarkable  acuteness  of  vision  possessed  by  the  Peruvian&     He  states  that  he 
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v»s  mncli  impressed  hj  a  circumstuice  whicb  occurred  daring  hix  xia.f  at  t  baotifil 
;oouutry-seat  of  the  Mu'^ais  de  Balv»I«gn;  uoar  Quito,  from  which  the  long  lidgi  d 
the  volcano  u(  Picliincba  was  visible  at  a  distance  of  90,000  Rngliw^  foet,  or  aibon 
eighteen  miles.  His  fellow^tmveltoir.Bonplaiid.whnwastheaeTvg&gedaloneoiiua- 
podition  to  tho  volcano,  was  recognised  by  the  Indiana  standing  nf^&r  ''u  a  «Uli 
point  moving  along  th^'  face  of  a  black  basaltic  precipic^j,"  beforu  Humboldt,  iri» 
was  looking  for  him  livith  a  trlesoopc,  could  discover  hiUL  In  b  short  time,  bovvnr, 
having  ascertained  hi«  position  hj  this  TaeanB,  both  Humboldt  oiid  kii  conquki 
weif  nblo  to  dincover  the  vhitn  moving  figure  with  the  naketl  eye.  ftmii^i^ 
was  wrapped  in  a  white  cotton  mantle,  the  poncho  of  the  country.  Allowin; 
from  thiTu  to  five  feet  for  tliu  breadth  of  the  shouldcre.  as  the  montb  vav- 
times  clung  closo  oud  somotiinc«  seomed  to  tly  loosely  in  the  wind,  and  tt^Mf 
thcr  known  distanoe,  we  liave  from  7"  to  12"  as  the  angle  under  whidi  tfce 
moving  object  was  distinctly  seen.  White  objocts  on  a  block  ground,  thm  oa 
be  no  doubt,  ore  viaiblo  «ct  a  greater  distance  than  black  objects  oa  a  lAHv 
ground — a  circumstauoo  that  is  in   part  due   to  thL-   pheaomeooa  of  tnadiatin 

Very  recently  it  has  been  alionii  by  Reich  that  the  Georgians  have  exoeptifl 
good  vision  for  di-stant  objects.  Thus,  in  a  company  of  Oeorgian  infantry 
of  140  men,  the  \*ision  was  superior  to  tho  average  in  83  per  cent ;  and  iben^ 
no  less  than  32  per  cent  whosr  vision  was  twice  as  good  as  the  average  SonpeBi 
They  were  almost  all  excellent  shot«,  and  their  eyes  were  in  all  instaucc*  verjiaA 
None  of  those  men  had  been  to  school,  and  thero  was  not  a  single  myi^ne  peru 
amongst  them ;  though  it  is  kiwwn  tliat  in  the  State  schools  at  Tiflis  there  an-  muiT 
myopeo. 

Again,  the  Nubians,  eleven  in  nnmhcr.who  accorapanipd  It«ich's  caravan  in  Bncha 
wero  can'fully  examined  by  Cohn.  Thoy  wore  all  young  men  and  women,  »ili 
one  exception,  and  none  of  them  could  read  or  write,  with  the  exception  of  thiifWi 
who  was  myopic,  and  who  had  worked  at  Arabic  and  rood  much.  The  aharpmi  <f 
^  TiaioiL  waa  in  all  the  rest  n(<ar1y  double  that  of  the  arertgo  European,  and  in  ow 
case  two  and  a  half  times  better. 

The  limits  of  the  field  of  \'ision  were  estimated  as  long  ago  as  fay  PtolBBj,iiitlr 
second  crnturi*  of  our  cm;  for  Arago  states  that,  according  to  HoUodonu  of  I^riaa 
Ptolemy  announced  tliat  he  had  aacertained  by  experiment  that  thu  space  whidi  i* 
visible,  the  eye  remaioiug  immovable,  was  Kmit«d  by  a  rectangular  oone  :  that  k  to 
Bay,  by  a  cone  liaWog  its  spex  at  the  pupil,  and  with  the  boundaries  nf  the  oppoiilt 
sides  pamllel.  Hence,  in  order  that  the  horizoti  and  the  zenith  should  ha  an 
simultaneously,  tlie  ^'isual  axis  must,  according  to  him,  ho  derated  to  a  hB)|^  d 
45' ;  whilst  if  the  eyo  be  kept  motionless  wre  can  never  see  more  than  ooa-^ianfc 
of  tlie  surface  of  the  sky. 

The  Ruperior  instmuients  and  more  precise  observation  of  tho  present  di^ . 

enabled  the  fifld  of  vision  to  be  accurately  determined ;  and  it  is  foond, , 

MTB  lieen  expected,  that  its  extent  and  foiiu  vary  slightly  with  the  bhupe  ol  the<l 
puts,  and  especially  with  the  conHguration  of  the  nnse-,  which,  when 
limits  the  6eld  of  viaiou  considerably  on  its  inner  side ;  but  it  also  deponds  in  ptft 
upon  the  fact  that  the  sensitiveness  of  the  retina  is  greater  on  the  inner  than  on  Ikt 
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«vter  sidr  :  and  it  ii  apon  the  iiuier  xide,  of  oounn^  that  tbo  mjrs  prooeeding  Inm 
objects  situated  at  the  outA*r  part  uf  the  fiold  b{  visiou  Call. 

Tfau  modu  in  wUick  tliv  ticld  of  vision  U  obtained  U  by  the  omploymciit  of  a 

mm -circular  arc  of  iron  which  is  capi^blu  of  being  rotated  into  a  horixoutol,  verticKl, 

or  any  iiiti^nnpdiata  position.   To  thu  aemi-cirole  of  iron  a  tnveUer  baaxing  a  diw  of 

white  puper  is  attached,  so  that  Uiu  disc  may  be  broaglit  from  the  artroinity  of  the 

arc  to  its  oeatrp.    Tlir  puraon  to  be  examined  is  placed  with  his  bock  to  thn  light, 

Wkd  directrd  tu  look  stpodily  at  a  em&lt  button  in  the  centre  of  the  arc,  tbo  two 

anna  of  whiuh  an-h  from  siilo  to  ndn  of  his  h«ui    The  disc  is  now  slowly  broaglit 

Ttnmd  from  a  point  where  it  is  invisible  to  him  to  a  point  when*  it  is  visible,  and 

the  numU'r  of  dt<gr«^  of  this  point  from  tht*  ccntru  is  uotod.    The  same  procooding 

ia  practistil  fmui  the  oppositi?>  eido,  and  the  number  again  noted.    The  arc  is  now 

xoUtad  to  tfar  vortical  position,  one  arm  itretchini;  over  tha  held,  the  other  andar 

the  dhin,  and  the  di»c  again  brought  forward,  and  the  degree  noted.    By  Kpestiiig 

this  proceeding  with  a  aeri««  of  tntormedistA  positions,  a  kind  of  map  or  pUm  chu  bn 

obtained,  whioh  shows  tliat  our  fiold  of  \'iiiion  exb>nds  from  side  to  side,  the  iQr^  iv- 

maining  immmrabtti.  about  140*.  undtliat  from  above  downwards  it  extends  over  120*. 

A  considerable  portion  of  tlic  fu-Id  of  vision  of  one  eyo  is,  however,  covered  by 

^^LC  otiicr,  so  that  the  aroa  in  view,  when  the  two  eycjt  ort^  open  Rimultonaotisly, 

^Kliot  much  more  than  180*  in  t^xtont.      By  roiling  the  «>yf>s  outwards,  tlie  head 

I    ramaining   immovable,  some   80*  moro  may  be  added ;  and  if  the  head  itself  be 

!    rotated,  tb(T  whole  cirdu  may  be  completed.     It  is  rather  curiuufi  to  find  ttiut^ 

althou^b  the  eyes  of  short-sigfatcd  persons  are  often  largp  and  prominent.,  thnr  tiold 

of  ristoo  is  considerably  lue  than  in  long-aigbted  persons,  in  whom  th<!  eyes  arn 

usually  smaller  ami  less  prominent 

Strictly  npvaking,  we  only  appreciate  degrees  of  lif^t  andooloor  with  the  eye; 
,  aod  although  it  is  generally  con&idcrcd  that  with  our  eyes,  and  our  eyoe  alone,  we 
can,  in  addition,  di5tingui«h  «z«,  form,  motion,  and  relative  position  of  olijeeta,  this 
it  ooly  in  a  certain  aenso  tnio,  for  a  rigorous  pxaniination  of  the  mode  in  which  our 
«onoeption8  of  size  and  form  and  motion  are  formed  demonstsates  Uiat  the 
imprcsstoos  mmlf  u|iau  the  rvtina  uro  materially  aided  by  thoee  oi  other  senflea^  a&d 
CHpecially  bv  (hose  uf  touch.  Tho  blind  man  to  whom  sight  is  given  by  the  remoful 
of  a  cataract  that  lias  existoat  from  birth  %mm  the  outer  world  aa  a  flat  picturr,  in 
vhich  there  is  no  relief  of  parta,  and  hi*  finds  that  practice*  and  experietioe  are 
naoeaiary  to  fuso  together  the  imprefwions  of  the  eye  with  tlioae  of  touch.  Ue  ia 
tm&blc,  for  example,  to  distinguish  whether  an  otgeot  is  one  foot  or  many  feet 
Iiitti — whether  on  object  is  a  sphere  or  only  a  disc  In  order  to  leara 
is  nmnT  to  him  than  the  wall,  he  must  learn  that  a  mnsotilar  eflbrt 
Ihs  to  be  mnde.  a  certain  space  to  be  traversed  to  reach  the  one  whioh  is  not 
ivqtttsitc  for  the  utlfr.  Tu  learn  tliat  an  orange  is  round,  he  must  gmsp  it,  and 
complete  by  touch  and  muscular  action  the  coneeptiou  of  n  spben>.  It  is  only  by 
experience  that  the  double  and  diflerent  images  of  the  stereoscope  otp  fused  into  one, 
«nd  give  the  impression  of  solidity.  Bat  abatmsa  reaaouings  of  this  kind  apart,  it  will 
be  intcrcating  b>  know  what,  in  the  adult  man  as  ordinarily  educated,  the  ejrc  is  capable 
of  aooompli-thing,  and  what  is  to  be  regarded  as  healthy  or  averago  vision.     The 
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requiremente  in  respect  to  viBion  are  yearly  becoinmg  more  exacting  in  the  9erri«. 
Tlie  Amiy,  and  apparently  also  tLc  Navy  Boanls,  tlecltne  to  (ix  aiiy  predsc  Unit m 
the  ground  tbattho  L-onditiuuof  the  \'iBion  is  only  one  o£  the  physical  i|ttali6riti4iitatt 
wliich  thoy  determine  thfl  Mlmission  or  rejection  of  candidate!,  and  lliit  il 
must  be  t&lcen  as  a  part  of  the  whole.  The  limits  of  healthy  vision  "ill  Ir 
hero  gi^-on;  but  it  woulil  bo  prudent  for  the  parei)t<  or  f;uanlians  of  ■  ho; 
commeDcinff  to  work  for  the  examination!;  required  for  the  I*uhlic  ScrvioHCobm 
the  eves  properly  exnmJnnl  and  t4'8tetl.  Tlie  defect  may  Im>  fdight,  hvt  fl» 
examination  i;  for  these  sen-ic^s  are  now  beconung  very  severe,  recjniring  proloi^ 
hours  of  stndy  and  haiil  work,  and  if  the  eyes  should  possess  any  defect  d 
organisation,  ^irvai  injun-  may  W  done  to  them  by  nocturnal  work,  whilst  thr*  IshMr 
and  anticipations  of  EeveraJ  years  may  be  overthrown  by  swldon  iiupairmenl  d 
vision,  dne  to  over-exertion  of  an  organ  orlifinally  weak.  Speaking  roogbly,  the 
acoonipanying   letters  should  be  read  at   thu  distauoo  in  feet   exprusttl  hj 
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numbers  beiteatU  tliem.  TlmF,  the  L  shouhl  he  distinguished  at  a  diBtance  d 
fifty  feet,  the  p  nt  a  distance  of  forty  feet,  the  z  at  a  distance  of  twenty-five  fe< 
the  n  at  a  distanc*  of  twenty  ftvtt.  and  the  T  at  a  distance  of  ten  ffct  Any  penoa 
who  is  unabltt  to  read  those  Iett4?rK  at  the  distance  named  is  suffering  from  tam 
defect  of  vision  ;  it  may  bo  short-sightedness,  it  may  be  haxinetts  or  cloudiness  at  tb* 
txtmsrpnreiit  media  of  tlie  eye,  or  it  may  be  some  affection  of  the  ratint  cr 
brain,  but  whatsoever  may  be  the  cause,  liis  vision  is  inferior  to  the  avenge  rf 
mankind.  Test  letters  of  thi.s  kind,  of  a  definite  size,  are  very  convetiient  to  vie, 
because  they  enable  a  compariitDn  to  l>e  drawn  between  different  p«-rsnns  hsrtB| 
,  impaired  vision,  and  constitute  a  means  also  by  which,  when  vision  is  known  In  fat 
imperfect'  from  the  presence  of  disease,  its  progress  towanls  i-eeovw-y  or  iti 
deterioration  may  l>e  noted  from  day  to  day.  It  is  only  necessary  in  such  case*  to 
throw  the  distance  at  wliich  cacli  letter  is  read  and  the  distance  at  whidi  it  ou^ 
to  be  n>ad  into  the  fom  of  a  fraction,  and  the  roeanjs  of  ccnnperison  is  at  cnn 
before  as.  Thus,  supposing  a  pt^rsou  can  only  read  the  L  at  forty  feet  when  b* 
ought  to  read  it  at  fifty,  his  vision  can  be  expressed  by  th**  fnu*tion  of  ^g  ;  il  be  «n 
only  read  it  at  ten  feet,  his  vision  is  f  Jf ;  in  otl)er  words,  it  may  l«  said  tbftt  bit 
Tision  is  reduced  to  ^  or  to  J-  of  its  normal  acuteness. 

In  many  tn.stanccs  the  degrrN.'  of  impairment  of  vision  is  equal  for  ottdi 
so  that  in  tlie  event  of  L  W-ing  only  distingmshahlc  at  half  its  proper  dii 
tTenty-G\'e  feet,  D  can  can  only  he  read  at  half  its  proper  dixtance,  nr  ten  fert ;  l4l 
this  is  by  no  means  constant,  and  it  is  common  to  meet  with  persons  wba,  vbaM 
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they  are  quite  unable  to  distinguish  the  l  at  twenty-five,  or  even  at  twenty  feet, 
can  still  read  the  Y  at  five  feet  It  by  no  means  follows,  moreover,  that  because 
the  letters  can  be  read  at  the  distance  named,  or  even  at  a  greater  distance,  that  the 
eye  is  perfectly  natural,  and  capable  of  any  amount  of  work  upon  near  objects. 
It  may  be  long-sighted,  and  whilst  well  adapted  for  seeing  remote  objects,  yet  be 
incapable  of  maintaining  the  effort  which  is  required  for  work  at  close  quarters  upon 
minute  objects.  Careful  measurements  have  been  made  to  determine  the  size  of  the 
smallest  object  that  can  be  perceived  by  an  eye  possessing  average  sharpness  of 
visioD,  and  it  has  been  found  to  vary  from  -p^,^ths  of  a  millimeter  to  y^^oTT*''*^  •  ^^^ 
the  size  of  one  of  the  cones  of  tlie  retina  is  about  the  same  as  the  smallest  of  these 
two  measurements,  and  henco  it  is  concluded  that  if  two  objects  were  so  small 
that  when  placed  together  their  united  area  would  not  exceed  y^Vctr^^'^  °^  ^ 
a  millimeter — that  is  to  say,  would  only  stimulate  one  cone — they  would  be  seen 
as  a  single  object.  Expressing  the  fact  in  another  way,  it  has  Ijeen  found  that 
to  be  visible  an  object  must  subtend  an  angle  of  about  thirty  seconds.  lines, 
however,  wliich  strike  many  retinal  elements  consecutively  are  much  more  readily 
seen  than  poiiit&  A  telegraph  wire  or  a  spider's  web  can  bo  distinguished  at  a 
much  greater  distance  than  it  would  be  possible  to  recognise  a  segment  of  it  equal 
in  length  to  its  diameter.  The  above  remarks  apply  only  to  small  objects,  under 
ordinary  daylight  illumination,  but  a  sparkling  object,  such  as  a  piece  of  gold-leaf, 
of  much  smaller  size  may  be  seen.  Aubert  found  that  he  was  only  able  to 
distiuguish  double  stars  when  the  interval  between  them  amounted  to  as  much 
as  3'  30". 

Our  appreciation  of  the  size  of  an  object  depends  partly  on  the  actual  number 
ol  the  percipient  elements  of  the  retina  that  are  stimulated  by  the  luminous  rays 
proceeding  from  the  object,  and  partly  ou  the  efibrt  tliat  is  made  to  converge  the 
eyes  upon  it.  The  larger  the  surface  of  the  retina  that  is  covered  by  the  image, 
the  larger  the  visual  imgle  under  which  it  is  seen,  the  greater  is  our  estimate  of  the 
size  of  the  body.  But,  on  the  other  hand,  the  more  we  accommodate  the  eye  for 
near  vision,  the  smaller  is  our  estimate  of  the  size  of  the  object  regardal.  As  a 
rale,  white  objects  on  a  black  ground  are  seen  at  a  greater  distance  than  black  on 
white,  which  is  duo  to  tlie  phenomenon  teruied  irradiation ;  for  the  white  ground 
qireads  or  widens  out,  and  hence  tends  to  cover  the  edges  of  a  black  square  or 
circle,  whilst  a  white  circle  advances  in  all  directions  on  the  surrounding  tilack 
ground.     It  is  a  mental,  not  a  physical  conditioiL 

The  duration  of  a  stimulus  capable  of  exciting  the  retina  need  only  bo  very 
short,  as  is  demonstrated  by  the  visibility  of  on  electric  spark,  which  lasts  only  a 
minute  fraction  of  a  second  ;  btit  the  visual  sense  is  much  less  capable  than 
the  sense  of  touch,  or  even  of  hearing,  of  recognising  a  succession  of  impulses 
or  stimuli  as  separate  and  distinct  impressiona  In  other  words,  there  is  a 
much  greater  disposition  to  fuse  rapidly-succeeding  impressions  with  the  eye 
than  with  the  other  senses ;  or  it  might  be  yet  again  difierently  expressed, 
that  impressions  made  on  the  eye  last  longer  than  in  the  case  of  the  other 
sensea  Thus,  the  more  sensitive  parts  of  the  body,  as  the  lips  and  tongue, 
oaa   distinguish   as   interrupted   the   impulses  of  a  tuning-fork   vibrating   1,000 
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,,.     ,     ..■  ..r.'i.    inii   ch,'*   '!ar    can    diatingnish    interruptions   recurring  lOO 

iii,„.j  M.  >  r-n!iii.  But  cii»:  eye  retains  the  impression  of  a  light  for  a  second  or 
„t.ii'i  ii''ici-  'iif  iOtwarjnoe  or  a  circle  of  fire  when  a  glowing  ember  is  whirled 
■'••inirl  -v.-;!  )iv  THP  hand.  If  (.-oloiired  light  is  presented  to  the  eye,  and  the  ere  is 
Mti-it  .iifUir'Miv  -:ns»-L  therp  U  a  short  period  during  which  the  same  colour  is  sen, 
t,t-iTni-fi  -hf  nn-sinT^"  afcer-ima^p  :  but  this  is  soon  replaced  by  a  negative  after-imigf. 
IN  vtiii:h  -!i!'  :niaj*  Ls  smm  oi  the  opposite  or  complementary  colour. 

it   A  i-r-marxaiui'  that  in  the  oldest  literary  monuments  of  the  world  the  sensations 

of     -o^'ir    <iii)ai>i    'm*>   only  seldom  and  lightly  referred  to.      Mr.   Gladstone  fau 

nouiT-"i    i-iT.   rur  -xample,  that  very  few  colours  are  mentioned  by  Homer,  and 

<-)!  -.n*r^   i'^'*'  Tifahy  all  aif  misapplied.     Geiger,  again,  states  that  neither  in  Ha 

Vnim    >i  Til"   Hindoos  nor  in  the  Zendavesta  of   the  Parsees  has  he  heea  ablp 

^1  -ia-i   -n-iiL-Tkcions  ni  a  fully-developed  sense  of  colour,  no  mention  being  madf 

if     •la».  :n<iu:zh  th*>  sky  and  light  generally  are  specially  described.     SimiUriy, 

:v?  •is.vizvm  -t"  jT^^en  occurs  in  the  Rig\-eda  Hymns,  nor  in  the  Zendavesta,  thoogfa 

'xicii    '•rr'>a  <:_h^  of  the  earth  and  its  vegetation.     Magnus,  a  recent  writer  on 

.-jLOu;^^-!-.^^.'.  ruks  arri^^l  at  the  conclnsion  that  mankind  at  first  saw  only  white 

icd    >'ick.  that  re«.l  was  the  first  colour  to  be  distinguished,  and  then  the  other 

itiM.mr"  "-T.  ■*uw-saiou  towanls  the  violet  end  of  the  spectrum.     He  thinks  that 

7-ii.  in  1  "iai'k  and  white  were  alone  recognised  at  the  time  the  Vedas  were  written. 

ill :  ::i:ir  •-.■■iinw  waa  perceived  in  the  Homeric  period,  green,  blue,  and  violet  being 

:«  '«■  ;u-r.r:^*  ■  Lifcriminated.    He  i^ag^ests  that  the  colour-sense  is  still  imperfect,  and 

:hu:  -■--  t-jn-  :nav  L^>me  whrz  ti-?  tltia-'^-iolet  rays  \vill  be  distinguished  by  th^ 

ii'iTT-.a::     *'■'      ^r.  Moctaccr-  LcSScvk  bdis  a  different  opinion,  and  points  to  tiw 

T^iu:-   .■:   M- ^n;?    -V-w^f-Tfc.  fcri  t^C^  ■*  affording  evidence  that  man  possessed  i 

:airv-i-.      :*-:   ■    -«-'■*■»»•  ic  i  -T^rrfcaxe  period.   There  seems  reason  for  beUer- 

■n-'  •■'  i:  '■"■   '  -•ir'-*"R«   -■*!:    -   Tmn-T™«i  cy  practice,  for  it  has  been  noted  that  tlK 

Tiu*".*-"    ;  '■'■  ■'-"*■  ■■•"  "'"f^'^  *  nmri  "j«»  than  that  of  colour-blind  men,  which  i> 

nr:,M^  ■    i.— -u'l- If    -    »    •ctt'Utit'u  -riaen  pay  to  dress.     The    proportion  of 

...^ .  .   -..  '*^.i'-     ai^>-  :■■  4iL^rfnt  31107IIA.  but  is  usually  about  3  to  5  per  cent 

^      .^«.    [    ;-     -t-tzM    J**    n't  '«jmLl7  A^ositive  to  colour,  and  this  has  been 

,j^««^. .  t         -J'    ■^■■■■^    •»»   *  "*•  "^xwu:  of  the  field  of  vision  has  Ijeen  dets' 

^iuirir,     >  -«•'•«»    i-tuiiiiui  jwii.nirwd  objects  from  behind  the  head,  or  other 

j^.       ..  ^    n-.     Mtii*.k    •>   ■«^u,  ttjl  they  can  be  seen,  and  their  colour  caa  bf 

.w,  vYut---.       '    >  'uis-i  :iii*c  «K'  presence  of  a  blue,  yellow,  green,  or  searieC 

»,»c*.-    s«t    »■  •^t"****'*'*  "p*"  •*'ui»i  Tjut.'  -js  an  object  before  its  colour  can  \ie  correctlT 

>i«^-*»**^        ^  '.jifcjiH^em**  Jt  the  retina  in  those  parts  that  are  most  distaat 

ivui    i*    A=.T*u*.*     i  -»■    'Ptiw  twrve.  and  upon  which  rays  of  light  strike  vny 

Mt^vKty   w-VKi.'*  *«*?  -Hij»ii.  iSfc  however,  lowered  only,  not  abolished ;  for  if  xnr 

^^— j—i-   .;„>,LT-   ^iK-iL  ior  tfxiiinple.  as  the  blue  or  grwn  of  the  solar  spectrain— I* 

o   :ttf  '?*w*  ^o.f  soloar  can  be  percoi\-cd  to  the  utmost  limits  el  tb* 

^:  .1  :k  'j«Av  •>[  coioarvd  paper  of  the  size  of  a  shilling,  or  a  fragmeot  of 

,,.,j^tt,i uh>  \iviJn<«s  of  tiie  colour  of  which  is  so  much  less  than  that  rf 

^M  iBWK-«nh  ^*»w^» iv  Ivought  into  the  field  of  vision  in  the  manner  indicated,  it 

ti  ^  sQ^M  aba:  '9«i]v  k'aii  first  be  recogniaed,  then  red,  then  green  :  that  is  tomj. 
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it  is  ooly  tU*  au)ri^ViptHl''|itti  of  tho  fielil  of  rUioii  that  is  capahln  of  rlistiii- 
gauhing  green,  whilst  nrarly  the  vholn  of  the  retina  can  distinguish  vhitf*  or  hluc, 
tbv  ptui  that  can  rucopiuu)  re<l  occupTtng  an  area  of  intf^rtnediate  sizn.  Th<f  fiold 
of  vision  for  each  colour  dlfiers  a  little  in  the  ditTen-nt  meriilians  of  tho  eye, 
tb*'  arvA  for  fp'een  Iw-in^  an  oval  plawd  horizontally,  whilst  the  areas  f<ir  rod 
luid  blue  are  more  nearly  circalar  in  outlina  In  som*^  fonns  of  diseASP  atfi'ding  Uio 
oarvova  ayatera  of  tho  eye  the  appraoiation  of  ooloura  is  nmarkably  modified 
or  impatroil,  and  the  aflvctiun  :>ometirauH  called  Daltimism,  from  thu  dbitlnuniishtfd 
phiioeopher  who  sutTisrL-d  from  it  luid  deacribMl  it.  Is  duF*  to  inability  to  di.stiiii;iiis}i 
one  or  more  of  the  oolonrs.  It/fd-bliodnnH*,  from  which  Dahon  suflfertMl.  is  Uie 
most  ooDUtton  ;  then  groon-blimlnesK.  The  loss  or  ab«(>nce  of  the  power  of 
appTvciatai^  blue  is  rare.  The  importance  of  the  ponaesiion  of  an  accnntte  know- 
ladgQ  of  culour  by  all  thoae  eiiga^^  in  oj^HTationti  conducted  by  means  of  coloum] 
MBuls  is  now-  becoming  generally  recognised  ;  and  ns  there  is  reason  to  fear  that 
^Hby  fatal  aoddcuts,  both  by  land  and  sea,  haV[>  bcra  occasioned  by  inability 
Bh  the  part  of  engino-dri»ora,  guardn,  and  heliiiRtneD  to  distinjruish  gr*en  from  red, 
it  ia  now  the  practice  to  submit  the  men  applying  for  such  posts  to  t*Mtts  for  colour- 
Miniiln^mi — a  proceeding  that  will  oertainlv  pront  of  ad\-antage  to  the  public. 

I 

^^^ Having  duBcnbed  the  stnieturp  and  funHiotM  of  the  eye,  so  far  as  it  is  noceaaary  to 
^Bble  the  following  obaervationB  to  be  andenrtood,  we  may  with  ailvantt^  oonddcr 
^^B  action  i:^  great  \'ariaticmR  of  ligtit  and  of  temperature  to  which  all  ore  liable,  and 
^^poh  in  conditions  of  disease  undimbttvlly  exL-rt  a  powerful  inllurnce. 

It  may  lie  safely  stated  that  Rome  disease  of  the  eyes  or  disorder  of  the  general 
1th  is  prusent  if  the  urdioarr  and  diffused  tight  of  day,  and  still  more,  if  candle 
tp-li^ht^  is  folt  to  bti  puinful     Artifieiul  light  of  every  kind — camlles,  oil- 
,  ^as,  and  even  th<*  electric  liifht  iUelf — is  very  feeble  cowiijorrrl  with  sun-light ; 
yet  Ban-light  is  that  form  of  Iif,'bt  i^  whieb  all  living  beings  have  been  exposed 
their  first  anpearance  on  thf  earth,  and  to  which,  tlierefon*,  we  must  suppnse 
their  oyea  have,  in  the  coarse  of  miiny  generations,  become  structurally  adapted. 
Every  one  must  havii  noticed  the  low  p«"netrating  p<iw(Tr«  of   oven  the  uiofit 
'powerful   eltTtrie  light   in   hazy  conditions  of  the  atmosphere,  ns  compftre<I   with 
;mn.     It  lias  boen  astimated  that  the  light  emitt^^l  by  tli<>  sun  and  falling  on  a 
of  such  a  bo<^  oa  tiiis  is  about  60,000  time^  greater  than  that  of  a  good  wax 
lo  placed  At  a  distanco  (^  one  yard  from  it,  and  almut  as  much  greater  than  the 
of  the  monn  at  the  full. 

int  if  the  diffused  light  of  day  is  well  l»ome  by  every  healthy  eye,  there  can  l>e 

ibt  that  the  direct  light  of  the  sun  is  injurious  if  allowed  to  fall  upon  the  eye. 

ciuu;  of  Sir  Isaac  Newttm  is  well  known.      Impelled  by  curiosity,  he  ventured 

>fc  at  the  sun  directly  through  a  telescope ;  the  effects  were  both  serious  and 

ient     Ho  was  obliged  to  keep  in  a  dark  room  for  a  considerable  period,  and 

|iinage  of  the  sun  had  >o  far  impressMl  itself  upon  his  retina — burnt  itself  in,  as 

-that  years  afterwards,  when  he  had  oeaaed  to  notice  the  spota,  H  was  only 
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requisite  that  he  should  direct  his  attention  to  the  subject  to  cause  him  to  we 
the  spectra  of  the  sun  which  had  formerly  distressed  him.  In  this  case,  howe?a 
the  light  of  the  sun  was  concentrated  by  lenses,  and  the  retina  was  therefore 
acted  upon  as  by  a  burning-glass. 

Still,  the  bad  effects  of  long  exposure  to  the  bright  rays  of  the  sun,  aad 
especially  of  its  reflection  from  the  sands  of  the  desert,  from  snow,  from  the  vsk, 
from  arid  plains  and  rocks  of  bright  colour,  are  noticed  by  all  travellers,  and 
numerous  expedients  have  been  adopted  to  save  the  eye&  In  a  great  part  of 
India  the  sun  is  scorching  for  three  months  of  the  year.  The  thermometer  ofta 
rises  above  100°  in  the  shade  during  part  of  the  hottest  days  :  it  has  been  knowa 
to  reach  1 20°  Fahr. ;  even  the  wind  is  hot,  the  land  is  brown  and  parched,  dot 
files  in  whirlwinds,  all  brooks  become  dry,  small  rivers  scarcely  keep  up  a  stran, 
and  the  largest  are  reduced  to  comparatively  narrow  channels  in  the  midst  of  vait 
sandy  beds.  Is  it  surprising  that  a  part  of  the  body  so  delicately  constrnctad 
as  the  eye  should  feel  such  a  degree  of  heat,  attended  with  such  intense  rsdiatko 
of  light  and  dryness  %  And,  indeed,  those  who  have  had  laige  experience  of  tib 
ophthalmic  diseases  of  this  ancl  other  hot  climates  state  that  headaches  are  not 
uncommon  from  exposure  to  the  direct  rays  of  the  sun,  and  that  the  end  <tf  the 
optic  nerve  may  in  such  cases  be  observed  to  be  reddened,  and  in  an  iiici|Meiit 
condition  of  inflammation.  StiU,  either  the  natives  of  India  and  other  parts  cl  the 
torrid  zone  must  be  extraordinarily  careful  in  regard  to  such  exposure,  or  the  effect* 
of  bright  light  must  have  been  somewhat  exaggerated,  since  cases  of  inflaniinTi*^^ 
of  the  retina  do  not  appear  to  be  much  more  frequent  there  than  dsewhere.  h 
is  probable  that  the  large  amount  of  pigment  which  their  eyes  contain  absorbs  Ae 
light,  and  prevents  to  a  certain  extent  those  injurious  consequences  that  wnld 
otherwise  result 

Denham  and  Clapperton,  in  their  travels  through  the  conntry  of  Boiim% 
just  south  of  the  Great  Sahara,  where  the  intensity  of  the  light  daring  tfe 
day  is  very  great,  found  that  blindness  was  a  prevalent  disease.  Within  the 
walls  of  the  chief  city  there  was  a  separate  district,  or  village,  for  people  afflicted 
wit^  this  infirmity,  who  had  certain  allowances  from  the  governor,  but  who  sl» 
begged  in  tlie  streets  and  market-plac&  With  the  exception  of  the  slaves,  wa* 
but  the  blind  were  permitted  to  live  here,  unless  on  rare  occasians  a  (nie«ycd  nw 
was  received  into  their  community. 

There  are  certain  eflTects  of  over-stimulation  and  exhaustion  of  the  retiv 
by  tlie  bright  glare  of  white  light  whidi  are  well  known  to  result  from  kag 
exposure  to  snow.  Br.  H.  Cayley  gives  in  the  Indian  Medical  Gitaetk  far 
1868  an  interesting  account  of  his  experience  of  snow-blindness  in  croanng  thr 
"  Zoji  La "  Pass  from  Cashmir  to  Ladak.  He  states  that  on  the  day  of  cnannf 
the  pass  his  party  were  on  the  move  for  more  than  sixteen  hours  over  frtih- 
fallcn  snow  the  whole  way,  and  soon  after  midday  he  noticed  some  of  the  hagg^v 
servants  and  coolies  stumbling  along  with  their  eyes  covered,  and  protected  ■• 
much  as  possible,  and  all  complaining  of  intense  burning  and  throbbing  in  the  tj*- 
balls,  of  headache,  and  of  dimness  of  sight.  Dr.  Cayley  recommended  what  he  fa*l 
heard  was  serviceable  from  natives,  and  bod  himself  found  to  give  great  rdief :  vis. 


TirS   EFFECTS   OF  tlOBT. 


7-» 


tbe  cpplioation  of  a  haiuUul  of  snow  on  the  eyes  for  a  few  minutes  till  tlie  burning 
was  removed,  and  the  repetition  of  this  proceeding  at  intervals.  Aft«r  thi-  mai-cU 
was  over  and  during  the  night,  all  tliose  wliosc  eyes  were  aficcted,  conaisting  of  nearly 
half  the  party,  suSenjd  most  acutely  from  deep-seated  pain  in  the  eyes  and  orbits,  with 
more  or  lc«e  couipleto  Iobs  of  Right,  and  many  uf  the  coolies,  who  were  all  lull  men.  and 
aocnatomed  to  the  snow,  were  sitting  out  in  the  cold  night  air,  groaning  «-ith  pain, 
hut  tindin^  their  sutlcrings  less  than  in  the  smoky  huts.  The  next  morning  two  of 
tbe  surv'ants  and  about  iwuiity-live  coolies  were  sulTering  in  a  greater  or  less  degree 
from  the  following  symptoms  :  almost  complete  loss  of  sight — they  could  just  see 
their  way  al>out^  but  some  even  were  (|uite  blind— tbe  most  intense  intolonmoe  of 
light,  sttvere  ilei^p-seated  paiu  and  burning  in  tlie  nyebalts  and  orbits,  and  generally 
bad  headache.  The  other  sjTnptoma  were  profuse  lacrymation,  injection  of  tlio 
conjunctiva,  and  swelling  and  pal£iu)ait  of  tbe  lids,  and  contracted  and  inactive  pupils 
— acute  ophthalmia,  in  fact,  with  the  symptom  of  nervous  irritation  especially  promi- 
nent. In  some  only  one  eye  was  affected,  but  genfmlly  both,  though  not  always  in 
the  same  degree.  In  some  tbe  affection  commenced  after  the  day's  march  and 
exposure  were  over,  but  this  occurred  cliiefly  amongst  tliose  who  went  into  tbe  huts, 
and  who  were  uonsi;*<iucatly  exposed  to  the  iiritating  vapoure  arising  from  tires  made 
of  wood  and  animal  dung.  The  treatment  employe*!  by  Dr.  Cayloy,  and  widch  he 
states  gave  great  relief,  consisted  of  warm  fomentations,  and  a  lotion  of  equal  parts 
of  tincture  of  opium  and  water  dropped  into  the  eyes,  and  keopiug  the  eyes  covered 
with  a  wet  bandage. 

Nordcnjikiul'l,  in  his  account  of  tbe  voyage  of  the  Te^a,  remai-ks  that  the  eyes 
of  th«  Chuckches  suffer  terribly  during  the  spring  from  the  strong  light  of  the  sun 
npon  the  snow,  &Iany  wear  a  green  shade  in  the  sluipe  of  the  peak  of  a  cap.  It 
is  noticeable,  however,  that  notwithstanding  this  frequently-repeated  periodic  strain 
npon  their  eyes,  they  have,  as  a  role,  excectlingly  good  vision. 

The  Tartars  are  said  to  pruttct  tlicir  eyes  when  travelling  in  winter  from  the 
injarious  effects  of  snow  by  moans  of  a  contrivance  mtwle  of  horse-hair,  similar  to 
erapo  spectacles :  and  the  Eskimos,  who  are  familiar  with  tbe  iiyurious  effects  of 
snow,  xxfA'.  guards  composed  of  wood,  with  slits  in  them,  through  which  a  coinparo- 
tirely  small  quantity  of  light  only  can  penetrate  to  the  eye. 

Oatue  wire  spoctttclcs  wore  suj^ested  by  Curtis,  and  have  been  commonly  used. 

A  remarkable  condition,  known  as  night-blindness,  often  results  from  retiQal 
exhaostion,  due  to  protracted  exposure  to  bright  light;  and  many  interesting  caaoa 
have  been  placed  on  record.     Amongst  othci's,  the  following  m»y  be  mentioned  : — 

Captain  Smith,  R.N.,  of  H.M.a.  J/w/tH,  reports  in  the  "Royal  Naval  Biography" 
(Vol  IV.)  that  in  September,  1801,  the  Merfifi  captured  a  Spanish  privateer,  and 
having  lieen  sent  with  twenty  men  to  cruise  in  her  as  a  tender,  he  states  that  in  a 
few  days  at  least  half  the  crew  were  affected  with  night-blindness.  They  worn  clia«e<l 
one  calm  morning  by  a  large  Xebec,  carrying  from  eighty  to  one  hundred  men,  and 
towarrls  cn^ning  she  was  fast  pulling  up  to  them,  his  people  having  been  faggmg  at  their 
oars  many  hours  without  any  relief.  Knowing  that  night  would  deprive  lialfof  his  crew 
of  sight,  it  was  proposed  to  try  conclusions  with  the  enemy  whilst  it  was  daylight: 
a  proposition  that  was  answered  by  three  cheers.     The  oars  were  run  across,  and 
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the  enemy  bemg  by  this  tune  within  gunshot,  the  action  coinmeiK«ii  After  a  UiM. 
to  their  great  reUef,  the  Xebec  sheered  off  and  pulled  away  from  tlurm.  They  a 
their  turn  bticamo  the  punuere;  but  when  nijk^ht  camu  on  they  took  special  <miti» 
lay  their  hood  from  thu  Xcbcc,  and  saw  no  more  of  her.  Tliie  uircanuUM*  U 
Captaiu  Smith  to  deviso  some  means  of  curing  the  people  affected  wiih  night-bTuHlaWh 
and  he  could  thiok  of  nonu  better  than  that  of  excluding  the  mys  of  the  m&  ian 
one  eye  during  the  day  by  placing  u  handkerchief  over  it,  and  ho  vas  pkiirri  to 
find  on  the  succeeding  night  that  it  uomplutely  au£worcd  tliu  desjml  pnrpoMv  ^ 
that  the  patients  could  see  perfectly  well  with  the  eye  whioh  hod  heeb  cumd 
during  the  day,  so  that  in  future  each  prnson  so  aftected  hod  onp  eye  for  day  nA 
the  othor  for  night  It  was  amusing  enough,  he  remarks,  to  see  Jack  guurding  wdk 
tender  care  luH  night  tiyu  from  any  exposure,  however  sliglit,  to  the  aun'i 
and  octiOdionally  ciiauging  the  Ixuidago,  that  each  eye  in  turn  might  take  a 
night  duty,  it  baing  found  that  guarding  the  eye  hxim  the  action  of  light  for  oudiff 
was  Rutficicnt  to  restore  the  tone  of  the  optic  nerve. 

Captain  Smith  concludes  his  interesting  observatiooa  by  remarking  that  tlv 
diaottse  frequently  attends  scurvy  iu  ti-upicul  cliuuttus  and  is  sometimea  TniiiirTr' 
by  deraogemont  of  the  digestive  organs  and  hepatic  system. 

This  account  fully  agrees  with  what  is  now  known  in  r^ard  to  the  actioil  oE 
light  upon  the  retina,  to  which  reference  ha«  already  been  made.  Men  badly  W 
and  exhausted  by  fatigue  an-  not  in  a  couditioii  to  reproduce  the  coluuriag  nalMr 
of  the  retina,  the  small  stock  of  which  actually  generated  is  soon  oxhABSUd  h) 
brilliant  tight-,  but  the  protection  of  the  eye  from  li^b  givei  time  for  its  nouvtl 
in  sulHciunt  quantity  to  fultil  it.t  functions.  The  treaimtut  adu].>t<.^  by  CupUhi 
Smith,  though,  of  course,  he  was  unacquainted  with  its  rational^,  wns  cxtrirndtf 
sensible,  and  as  the  event  proved,  thoroughly  effective 

The  Cake  op  the  Eye  in  IsrAScr. 

The  infant  is  liable  to  few  diseases  of  the  eyes,  but  those  from  which  it 
suffer  are  dangerous,  and  often  fatal  to  vision.  One  of  the  most  oomnwiD 
as  well  as  oiu!  of  the  most  serious,  if  neglected,  is  the  affection  known  as 
ophthalmia,  or  the  purulent  eye  of  new-bom  children.  It  itsusUy  makes  its 
anco  on  tlio  third  day  after  birtK.  and  is  attributable  either  to  the  cml 
tome  virus  into  the  eye  during  birth  or  to  some  injudicious  treatment  by 
shortly  aft^T  birtli.  Tlius,  it  is  a  common  pmcttce  with  nurws  ta  vwji  the 
burn  cliild  with  gin,  and  the  entrance  of  a  drop  of  this  fluid  into  tlio  eye  vonU 
certainly  set  up  acute  inilamniation.  Exposuro  to  cohl  draughts  of  air  wnold  W 
followed  by  the  same  result  But  it  is  not  with  the  mode  of  '^■"mtj'm  of  tb 
disease  tliat  we  have  here  to  deal ;  nor  is  it  the  ohjert  of  this  work  to  difinas 
the  treatment  of  diseosf^  which  should  bo  committed  to  tiie  hands  of  thoce  whoftf« 
oompetent  to  undertake  it,  but  purulent  c^htludmia  is  ono  of  those  afiectaoita  wbk^ 
a  mother  or  uurac  may  be  unexpectedly  called  upon  to  tend,  mad  it  may  not  be  n- 
vise  to  give  a  short  account  of  tlic  disease,  and  nf  the  remedies  that  dtcukl  1» 
^employed  to  prevent  the  destruction  of  the  eye.     This  will  seem  the  hum  neiB— ? 
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when  it  is  statoU  thst  a  vary  large  proporttaa  of  the  inmates  of  blind  asyliuiu  ovt^ 
fcheir  Ion  of  ught  to  Uiis  particuJor  form  of  ioflammation,  and  when  it  it  addud 
that  the  traatmcnt  is  simple,  easily  pructtscd,  and,  aa  a  rale,  very  successful.  Tht» 
j^ymptoms,  then,  that  are  presented  by  the  disease  are  that  aliout  tin'  end  of  thi^ 
fiocond  or  the  U'jonniujr  of  tlie  third  day  after  birth  the  nurae  or  mothitr  obscrN'es  a 
mall  acoamulAtion  of  rcilow-  matter  at  thti  innt'r  vomrr  of  thu  eyea  The  lids  look 
a  little  puffy,  and  stick  toK^tber  when  thu  infant  wakc-L  The  paiu  in  trifling,  for 
Uie  child  lius  placidr  and  though  it  may  tdiow  some  feigns  of  aversion  to  bright  light, 
it  tilee|»  and  takes  its  foo<l  witiioat  diifioulty.  Jn  the  course  of  tbc  next  und 
follo«-ini;  davK,  th^  ycUow  discharKf  iuLTeasea  in  qoantity,  and  drying  up  i-auses  the 
lidstoadheru  during  liluep;  it  tlii'uaccumulatealmhind  them,  making  thorn  bulge  con- 
siderably, and  when  thuy  aru  opened,  large  yrllow  drop*  flow  down  the  cheeks.  It 
is  diflicutl  to  see  Uic  eye  at  this  period,  bat  if  the  matter  be  cleared  away,  it  appears 
■omewhat  red  and  inllamed,  though  leas  flo  than  might  be  expected.  The  dittebargo 
reaohM  its  maxiomm  al>out  tbe  end  of  the  second  week,  and  after  tbat  period 
begins  to  decline,  but  too  often  only  after  irreparaUe  mlsohieC  has  lieen  indioted  on 
thib  eye.  It  is  during  th«  second  and  ttiinl  weeka  that  the  gnatevt  harm  ui  wrought. 
Qune  properly  treated  daring  the  first  week  zvoover,  in  many  instances,  without  mark 
of  any  kind.  If,  however,  a  oaso  is  neglected,  and  the  dischaf)^  ia  profuse  fluring 
tlue  second  wock,  irreparable  damage  is  done  to  the  cornea,  which  becomes  ha^  and 
■  :  il;  but  recovery  may  still  take  plan*,  fiocaaionally  perfect,  Imt  more  fro- 
.  with  some  opacity  of  the  txinieo,  which  may  or  may  not  punuaneutly 
intertere  with  vision.  If  the  cose  be  still  n^-glected,  the  Utird  week  witnesses  the 
peoatratioii  of  the  cornea  by  the  uleer,  or  cren  tlie  entire  destruction  of  that 
moabnoe,  allowing  theeumpo  o(  the  humonnt,  and  the  total  collapse  and  loss  of 
tbe  eyt^  The  progreos  of  the  diaeaae  ia  sometimea  slower,  the  diseharpf  being  less 
abundant,  and  the  child  improves  a  little  one  clay  and  becomes  worse  the  next,  such 
oltematiuna  extending  over  tJiree  or  four  weeka  In  these  cases,  the  chance  of  com- 
plete loss  of  tbe  eye  is  much  diminished.  In  some  instanoee,  again^  the  affection  nins 
a  violent  and  rapifl  courae.  unchr-cked  liy  any  remedies,  and  quickly  destroys  tbr 
aje.  In  these  cases,  thu  best  directed  and  most  skilfully  applied  treatment  imne- 
timps  fails  to  save  the  eya,  thou|^  it  may  leave  it  in  a  L-onditlon  pemiitiing  relief 
,ifmxi  surgical  treatment. 

I^BThe  iiit4?Terting  point  in  regard  to  purulent  uphtluilmim  fnnn  our  present 
Pftt  of  now,  ia  that  in  a  large  proportion  of  caafs  tt  is  a  curable  disease,  and 
tAoogh  the  means  employed  are  simple,  yet  tJiey  rpquire  to  bo  practised  with 
core  ami  a&sidaity,  and  for  a  considerable  period.  The  disease  ia  an  inflammation. 
^h(•  di^Imrge  chiefly  oomea  from  the  surface  of  the  Uds.  and  if  allowed  to 
nccuraulati-,  prolmWy  Wcomcs  by  ita  Jecom|>09iliou  a  source  of  irritation.  Thi- 
local  trvatment  must  be,  then,  as  a  mere  matter  of  common  sense,  to  clear  awav 
the  discbarga  as  much  aa  possible,  and  to  prevent  its  acenmutation  betwaon 
tbe  lids.  If,  in  addition,  tliere  is  any  circumstance  causing  the  general  be^th  of 
infant  to  be  disturixxl.  appropriate  general  treatment  should  be  adopted, 
ow  are  these  mcofures  to  be  carried  out  I  The  nurse  shonld  be  supplied  with 
■yringe,  capable  of  holding  about  two  ounces  of  water,  and  at  interrola  of 
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nt>out  three  houre,  and  always  l»efore  the  child  sleeps  and  after  it  wakes,  tlui  rm 
should  be  e^riuged  out.     Th»  water  sliould  be  at  a  temperature  of  abuut  65*  File, 
or  ihxjI  withont  Iwing  cold  to  the  lingers.      The  saino  water  should  wt  t«  wJ 
twice.     It  is  WL'U,  thereforv,  to  havo  two  luisins,  and  the  infant  should  he  htitl  »itk 
thf  bead  fiomewhat  depending ;  anil  if  it  happen  that  one  eye  only  is  affiicted,  mioA 
now  anil  then  occura,  thin  t^c  sliauld  be  beld  lowermost,  whilst  a  little  padof  oottoo* 
wool  may  1>«  placid  over  the  swand  eye,  to  prevent  the  t-ntrance   of  any  of  tW 
matter  washed  out  by  tliu  &yrin},;e,    Tho  strength  of  the  stream  bhould  \to  raodtMlv; 
it  should  tii-st  play  on  the  closed  lids,  then  on  the  edges  of  the  UdB>  so  as  tosoftoi 
any  dried  secretion  and  causo  no  pain  when  they  are  opened,  and  finally,  fhaaU  fci 
directed  fairly  on  the  surface  of  the  eye  itself.     The  ^rringing  should  be  cootiiiiMd 
til!  all  the  yellow  matter  is  washed  away,  which  may  generally  be  accomptished  widi 
four  or  five  syringcfuls  of  pure  water.      Tlie  head  of  the  infant  should  be  bcid 
iirmly,  and  tho  nozzJe  of  the  syringe  hold  at  four  inches  from  the  eye,  and  diredal 
obliquely  tnwardfi  the  iimer  comer,  so  that  there  may  l»o  no  chanw  ai  injuring  it 
by  an  unlucky  movement  of  the  child,  or  from  ner\'ousnesB  on  t}ie   port  of   dv 
nuna     The  cries  of  tho  child  must  bo  diare^^ardcd,  they  merely  indicat«  ita  didiln 
to  the  free  movement  of  its  head  being  restrained ;  the  syrin^g  produces-no  pain, 
and  to  Konie  rhildren  the  cool  water  cleady  gives  reliel     Oore  should  lie  taken  tbAt 
tlie  clothes  of  the  infant  are  not  wetted.     As  soon  a&  the  cleansing  of  the  eye  k  <ioai> 
pk'ted,  u  little  vaseline  or  a  drop  of  sweet  oil  may  be  swept  along  the 
the  lids  with  a  camel-hair  brusli,  and  tiic  Uttlu  operation  is  complete.    No 
or  clotlia  are   i-equired,   as  these  only   ser^e  to  keep  the  eye    liot,   and 
the   tlow   of    the   discharge.     Tlic   a<loption  of   tliese  simple  uieasurea 
a   large   number  of    cases  to  cure  a  troublesome  and  dang^vus  disensc^  aid 
though    in    some    instances   tlin   afibction   may  linger  for  some   tinie^   yet   H  ii 
satisfactory  to  feel  that   it    is  under  coutrol,  and   that  no  serious  daugs  to  ths 
cornea  is  to   hv    apprt'hendud.      No    discoumgement    need    Ki    felt    on    mocoaiA 
of    a   slight    relapse    after    apparent    recovery.      The    syringing  should    l*    I* 
commenced,    and    it  may  be  exjiedient  to  drop  into  the  eyu  a  little  weak  ahaa 
lotion,  made  by  dissolving  a  fragment  of  alum   the  size  of  a  Borcolona  nut  la  ■ 
tumlik'rful  of  water.      The  ventilation  of  the  room  nhould  be  attended  to,  and  the 
bowels  should  not  be  allowed  to  be  confined.     A  word  of  caution  way  be  addtd  is 
regard  to  the  person  who  syringes.      The  matter  proceeding  from  the  in&nt's  eyri  is 
highly  contagious,  and  the  introduction  of  some  of  the  spray  spirted  back  from  tfcf 
eye  has  beyu  not  unfriHiuently  known  to  set  up  acute  and  .serious  purulent  fiJ^T"**- 
tionin  Uie  |)er30U  using  the  syringe.    There  is  little  risk  of  this,  however,  if  thestrvMi 
be  not  too  violently  forced  out    The  total  duration  of  the  disease  is  oft«n  ax  wttfks 
or  two  month& 

That  purulent  ophthalmia  is  of  a  contagious  nature  has  long  been  recoguiasd.  nA 
has  even  been  thought  that  Llic  maternal  conveying  the  infection  has  been  obtaintd. 
Iln  a  severe  epidemic  of  it  that  ocouri-od  in  the  course  of  tho  year  1866  in  the  Hwptlsl 
des  En&nts,  in  Paris,  tlie  physician  in  cliarge,  M.  Oiraldes,  desired  a  gentleuaa  «<0 
Tcrswl  in  practical  chemistry,  SL  O.  Reveil,  to  examine,  analyse,  and  report 
lite  air  of  tho  wards ;  and  tlie  careful  inrestigation  to  which  this  air  was  sal 


■tiowed  that  it  contained  globiilos  of  pus,  together  witli  settles  of  the  skin,  which 
were  so  dry  and  light  as  to  tloat  in  it,  or,  at  least,  to  lie  easily  raiseil  on  the  slightest 
diaturlNiiic«3  of  the  dust  ou  the  door^^or  ou  thu  uduiisiiion  of  a  current  of  air;  and 
iheru  is  good  zvanon  for  bf  lieviug,  as  M.  GindU^s  suggtattxl,  that  Biivh  genus,  Uiougli 
WesicoAted,  were  not  eiitiruly  di«id,  but  whcu  allowed  to  enter  the  eye,  aud  |i]acod 
under  fa%'oiirable  ronditioiw  for  gennination,  they  might  once  more  hecime  active, 
luid  reproduce  tbe  di>lel^il^  of  which  they  were  theniaelvoK  tlie  offspring.  This  viove  is 
rtuuarkably  sup^iorted  by  experiments  that  bavu  been  mtide  at  diffeiTut  times  witL  a 
view  of  establishittg  Lt»  inocukbUity  by  direct  application  of  the  matter  discharged 
from  the  iiiQauietl  eyes  to  henlthy  eye«j  for  although  it  has  Iwen  found  that  a  hftxlthy 
system  is  souintlnic^  capable  of  resisting  a  nuiiuto  dose  of  the  virus,  yet  if  a  loi'ge 
doae  b«  iiitro<Iuo?d,  its  poisonous  properties  are  quickly  manifested.  It  would 
appear  also  thut  the  |M>isou,  wLeii  diluted  with  wuter,  is  much  less  effective  than 
when  pure  ;  and  it  is  cei-biin  that  tlioraugb  wasliing  of  the  eye  with  warm  water 
and  a  syringe  grfatly  restricts  or  a]ta,c;ether  prevents  its  effects.  Tliore  is  good 
reason  for  belieWnt;  tlint  the  fret]uent  relapses  to  which  the  children  of  ihn 
|)0Or  are  liable  are  due  to  the  practice  of  placing  over  the  eyes  blt^  uf  dirty  raj^, 
or  flpottging  them  with  foul  sponges,  which  actually  convey  the  .infection  tliey  are 
intende<l  to  remove.  A  sniiill  bull  of  well-carded  cotton  wool,  dip[)ed  in  pure  water, 
forms  the  best  sponge,  and  should  be  thrown  away  or,  still  better,  burnt  after  it  has 
tiecii  used. 

If  the  infant  escape  during  the  first  few  days  from  iidltuumation,  it  is  usually  so 
vFvU  cared  for  thut  it.  is  free  from  tliseaae  for  some  time,  or,  at  least,  suliers  only  from 
tiligbt  colds  aiid  catarrh^.  One  disease  mny,  howevor,  bo  mentioned  which  nxiuil'es 
instant  att^'utioti.  This  disease  is  cancer  of  the  eye.  It  is  recogmsod  by  a  re-mark- 
aiile  golden  reflection  from  the  pupil  when  the  child  is  placed  looking  towards  a 
tnodemtely  stronLC  liglit,  whilst  the  observer  has  his  or  her  back  to  the  light.  It 
inftkes  its  ap])earanee,  in  the  greiit  inajurity  of  cases,  during  the  first  few  months  of. 
life,  and  if  rei-ognisetl  snfticiently  early,  whilst  it  is  still  wholly  limited  to  the  globe 
of  the  eye,  and  promptly  treatwl,  the  life  of  the  infant  may  be  saved.  But  this  la* 
Tolrea  the  hanl  alternative  of  removal  nf  the  eye.  If  observed,  however,  no  time 
■hould  be  lost  in  obtaining  n  skilled  opinion  upon  the  nature  of  the  case,  since  the 
Old/  cliaucc  of  pre«en-ing  life  is  thut  the  disease  should  be  extirpated  from  Uia 
before  the  seeds  ai-e  implanted  in  other  organs. 
^It  nee^l  luinlly  bo  said  that  the  general  principles  of  hygiene  should  be  adopted 
!n~children  as  in  ailullit.  if  the  eyes  ore  to  be  kept  healthy.  Modenitt-  ex)>o8Ui'e  even 
to  cold  air  in  a  well-tiuurished  and  healthy  infant  can  be  borne  without  harm,  but 
cdlS  draughts,  dust,  and  liright  lights  should  Iw  avoided.  The  room  in  wluch  tlio 
infant  lives  should  be  wi^II  ventilated,  aud  the  fr*od,  if  brought  up  liy  hand,  moderate 
in  ijuantity,  wbolesome  in  quality,  and  always  given  at  the  same  temj^^ntture. 

The  period  of  tectlung  is  |x-rbiips  that  at  whiuh  the  next  troubles  of  childhood  tn 
reapect  to  the  eyes  oi-o  apt  to  occur.     lu  many  cliildreu  the  teeth  arc  cut  without  a 
sign  to  mark  the  remarkable  physiological  pmc(»is  tlmt  is  taking  )>luce,  whiU>t  in 
Dthen  it  is  a  stormy  periml,  the  initation  of  the  sensitive  nerves  of  the  jaws  radial^  . 
ing^  to  many  other  urgans  aud  tissues,  and  leadlitg  to  local  Bpwnns,  general  convuL- 1 
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BMiu,  and  even  to  dc&th  itsotf.  Tho  manogranent  of  the  child  at  this  critical  periol 
of  its  lifo  will,  however,  be  elsewhere  ormsidpnKi;  and  it  need  hero  only  he  ramufced 
that  violent  convulHionB  ore  a  common  cause  of  a  peculiar  kind  of  cataract,  knowa  ■» 
laminar  cataract,  ^Hiioli  gradually  increases  tn  op:icity  till,  at  the  age  of  frtra  Unto 
fifteen,  reading  btwome*  dilKoult  or  imposHible.  and  operative  measures  have  to  W  r^ 

'^florted  ta  Every  care,  therefore,  ahoiild  U>  tiJcen  to  tide  over  tJie  period  of  teetUsf 
without  accident,  and  1>y  a  judicious  system  of  diet^  by  exposure  to  frejUi  air,  villi 
clothing  appropriate  to  ibo  season,  and  by  gt^noral  attention,  to  prevent  the 
renco  of  couvulsiona.  If,  unfortunately,  cataract  has  be<u  thus  produced,  it 
observed  tisat  it  is  not  expedient  to  perform  any  operation  for  its  removal  dgraif 
the  first  year  or  two  of  lifo ;  it  is  better  to  wait  till  the  strength  of  tJie  ciiiid  k 
thorougldy  regained  than  to  op<.'rate  too  early. 

Wo  may  now  proceed  to  the  couslderatioii  of  two  kinds  <^  visual  defect,  Uht 

><AAfeots  of  wEiich  are  usually  apparent  in  cinldhoorl,  and  which  it  is  of  great  impor- 
tance to  recognise  early  and  treat  appropriately,  since,  if  neglected,  they  beoome  the 
Bourco  of  infinite  trouble  throughout  the  whole  of  school  life,  and  may  sMiandy 
interfere  with  the  moat  important  occupations  of  after  yeara.  We  refer  to  loof- 
Bighte(lnei^«  and  to  short- sigh tedn ess,  to  which  the  technical  names  of  hypennetn^ 
and  of  myopia  arc.  appliitd,  whilst  there  i^  still  athiixl  defect,  tArtnod  astigOMtism,  to 
which  no  popular  name  has  yet  been  given. 

Each  of  these  conilitiuns  iH  due  to  a  defect  in  tho  form  of  the  eye,  in  oonseqoeocp 
of  which  the  image  of  the  outer  world  is  not  properly  focussed  on  the  ntina,  hot 
oithcr  in  front  of  or  behind  it ;  and  as  tho  piith  for  the  rays  of  light  to  reach  thr 
retina  is  otherwise  clear,  those  coses  are  often  termed  cases  of  error  of  refraction.  In 
the  course  ofthe  last  twenty  years,  therecngnitionof  such  err(»^  of  refraction,  fomwriy 
greatly  neglectt.><l,  has  become  an  important  part  of  the  work  of  an  Dphthalooc 
surgeon  ;  and  the  application,  of  glosses  of  various  forms  to  remedy  d«f«cta  of  riiiCB 
arising  from  tliis  cause  occupies  much  of  his  tim& 

LoNo-siGHTBDvesa,  OB  Htpbrubtropia,  and  tub  Pbetkntion  of  EknnvT. 

Many  children  appear  to  have  good  vision  during  their  infancy,  and  nothiag 
oooun  to  excite  suspicion  that  tlio  t^yes  arc  not  perfectly  healthy  until  \hmr 
education  commences.  It  is  then  nhsei-ved  that  after  a  short  period  of  appliostiaD 
ft  disinclination  is  manifested  for  further  work  ;  complaint  is  made  tliat  the  s^ 
aohe,  or  tliat  reitding  or  spelling  mokes  the  head  ache.  At  (irat  this  is  n^mided  as  a 
mere  piece  of  idleness.  It  is  considered  that  the  cliild,  having  got  O'er  the  novdtr 
of  InBODS,  is  becoming  lazy,  and  should  be  njitde  to  work,  and  notwithstanding  its 
reiterated  complaints  that  it  is  inmble  to  Bnt>  clearly,  it  is  trv-aii^  with  more  aad 
more  scwrity.  Parents  or  tutors  are  sometimes  intelligent  enough  to  ssipart 
■"that  the  eyes  arc  at  faulty  hut  not  srldom  tho  comploiuta  are  pBiaed  by  on- 
heeded  ;  tlio  child  continues  to  l«e  thought  dull,  or  stu{Md,  or  not  inclioeil  ior 
hooka,  or  incorrigibly  lazy,  thougli  he  may  exhibit  intelligenoe  enoogh  in  all  oUmt 
reepocta.  If,  however,  his  complaints  are  disregarded,  it  is  ohserve<l  thattiftcraa 
hfwr  or  two  of  reading  or  writing,  not  only  is  pain  complained  of,  bus.  the  «J9 
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become  visibly  red  and  inflamed.  A  little  secretion  is  poared  out  in  the  course  of 
the  night,  causing  the  lids  to  stick  together  in  the  morning.  Some  difficulty  is 
expei*ienced  in  separating  ibcm,  a  gummy,  cmmbliiig  matter  having  to  be  ilrst 
rubbed  away,  and  Uiis  proceeding,  repeated  on  many  suooeBsive  mornings,  leads  to 


n^.  4,— Healthy  E7e.-~PtnUtl  nyn  brooght  to  a  foeu  on  the  ratlB*  wImd  the  vj*  U  aX  nat. 

soreness  of  t^  margins  of  the  lids,  and  to  the  condition  known  as  blear  eyes.  It  is 
leoiarked  that  when  the  boy  is  at  home  from  school,  at  which  time  he  carefully  abstains 
from  taking  up  a  book,  but  engages  freely  in  any  out-door  sports  that  may  be  open 
to  him,  he  steadily  improves,  his  eyes  regain  their  natural  aspect,  and  he  goes  back 
to  school  apparently  well,  but  only  to  relapse  into  the  same  state  as  soon  as  work 
commences.  This  state  of  things— now  better,  now  worse — may  continue  for  years, 
in  fact,  till  education  is  finished,  the  lad  being  incapable  of  protracted  exertion, 
and  usually  taking  but  an  indifferent  position  in  the  class. 

We  have  seen  that,  as  in  Fig.  4,  parallel  rays  of  light  falling  on  a  healthily  formed 
eye  are  brought  to  a  focus  exactly  upon  the  retina,  when  the  eye  is  at  rest :  that  is 
to  say,  when  no  eflbi't  at  accommodation  is  made. 


Tig.  &.— Lonr-sigbted.  or  Hjpsntiatroplc  £78.— Fantlel  nji  brongbt  to  a  focus  behinl  tba  tottna 

Wmu  th«  «j«  iB  at  nrt. 

A  long-sighted  eye  is  one  in  which  parallel  rays  of  light,  or  those  which  proceed 
fixrni  an  object  at  some  distance,  and  are  therefore  approximately  parallel,  are  not 
brought  to  a  focus  upon  the  retina,  but  behind  it,  as  in  Kg.  5.  This  condition  may 
TORdtfrom  OD»-of*two  causes:  ettttkrtbe  1Mb  nay  be  too  we«kior--tI#  distance 
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between  the  lens  and  tlie  acreea  on  wtich  tho  focus  is  formed— thirt  is  to  iijr, 
lietween  the  leas  and  the  ivtinH — may  by  too  nhort. 

The;  (isual  cause  of  lontj  siyhtetlness  is  as  shown  in  Fig.  5,  that  althmii^i  thft  Iflw 
pivsorves  its  usual  thicki)ess.  tho  distance  between  it  ami  tlie  retina  is  t«w  short 
Th«  eyo  is  a  flattened  ey.-.  Tliis  altoration  in  the  form  of  the  eye  haa  somc  vltj 
important  consequences. 

Wo  have  »iM?n  that  wht-n  a  peison  witli  healthy  eyes  looks  at  a  renioto  ol'JMt, 
no  effort  is  requirwl  to  fiee  it  Tht^  raj-»  of  light  being  parallel,  or  nearly  »\  ii* 
brought  to  a  focus  on  the  retina  without  any  muscular  exertion.  It  is  only  nbf^D 
a  near  object  is  attentively  considered,  the  rays  from  which  are  dii-iergent.  that  tfce 
ciliary  moscto  is  brou^lit  into  play.  That  muscle  makes  the  Iftos  tlucker,  and 
causes  it  therefore  to  refract  lijjht  more  strongly,  anti  consequently  to  brioc 
divergent  luya  to  a  focu&  on  tlip  n:!tiiia.  But  now  lot  ua  consider  tlie  condition  d 
a  loUK'H>>C^te<l  perHon. 

EvL-ry  far-3i<<hted  person  luia  to  make  aii  oflbrt  of  accommodation  when  hf  knki 
at  a  reniotfl  objiwt :  in  other  woi-da,  when  i-ays  of  light  that  are  parallel,  or  luarij 
paraUel,  fall  on  his  eye,  he  has  to  exert  his  ciliary  muscle  and  to  make  his  leas 
uion<  convex,  in  order  that  the  focus  of  such  parallel  rays  should  fall  upon  ha 
rt'tiiw.  He  is  always  exerting  his  accotnaiodatiou,  is  always  doing  whnt  the 
man  with  tho  liealthy  eye  only  does  when  ho  looks  at  sonip  object  close  at  hand. 
But  muscular  exert.ioi)  implies  a  tax  upon  tite  nervous  system,  and,  if  loi^ 
continuetl,  mnre  or  less  exhaustion.  Supposing,  then,  that  a  long-sighted  nun 
were  not  to  look  at  a  near  oliject  iit  all.  hut  to  confine  his  attention  to  remoti 
objects,  he  would  at  the  close  nf  the  day  Im  as  tired,  according  to  the  dv^tx^e  ci  hit 
defect^  as  a  man  with  normally  formed  eyes  would  be  after  reading  a  botJt  at  « 
moiloratc  distance;  if  he  is  very  loug-HighUfd,  as  tirwl  as  a  man  would  l»e  with  good 
Kyi's  aftor  reading  many  houi-s  veiT  small  tj-pe,  or  as  a  woman  would  be  who,  with 
normally- constituted  eyes,  had  bp«n  hemming  or  darning  tine  cambric  or  working 
cross-stitclk. 

But  if  an  effort  of  accommodation  be  required  for  tlio  parallel  rayi  taaia$ 
from  a  remote  object,  much  uion*  loust  he  exert  his  accommodatioa  when  hi 
has  to  turn  his  attention  to  n  near  object,  and  has  to  focus  on  his  retiiiA  tin 
divergent  rays  which  proeeod  from  the  letters  of  a  book,  the  notns  of  nuiie, 
or  the  threuxb  of  a  woven  fabric.  An  immense  effort  is  then  required,  ftir  tli> 
lens  has  to  bo  made  stiYuigly  convex,  and  such  an  eSbrt  am  only  be  maintainid 
for  a  short  sjwco  of  time.  Henee,  altlinugh  the  child  can  sec  pt-rfectW  at  • 
distance,  he  yet  soon  complains  of  headache  and  a  sense  of  fatipie  in  the  «y«« 
if  mvAe  Ut  attend  to  minute  objccta ;  and  henco  it  is  also  that  he  is  una>4e  t« 
read  for  more  than  a  few  minuU-s  at  a  timf.  If  compelled  to  work,  the  liaLsBt 
effort  rpfiuirfnl  produces  eonj;e«tiou  and  redness  of  tim  eyes,  a  lai^cer  fltfw 
of  blood  to  tlieni  ami  to  their  ap|teiidnge8  takes  place,  and  hence  watrrinif  of  thr 
eye  and  iucniwed  secretion  of  mucus.  If  woi^  is  still  insisted  on,  ilinttiMB 
and  abeolute  iuabUity  to  distinguish  the  letters  of  a  book  follow,  and  m 
instaiiee-i  a  feeling  of  sieknesti,  or  even  actual  vomiting,  may  be  induced 

A  circumstouoe  which    is  often  mentioned,  and  which  ocuaaions    sufprtH^ 
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that  the  child  is  worse  in  the  morning  than  in  the  evening — worse,  as  it  would 
appear,  after  rest  than  when  making  exertion ;  but  this  ia  easily  explained.  The 
sense  of  weariness  experienced  in  the  eye  is  of  precisely  the  same  nature  as 
that  which  is  felt  in  the  limbs  after  a  long  walk  has  been  taken.  The  muscles 
of  the  limbs  and  of  the  body  generally  are  in  that  case  exhausted,  they  retain 
in  their  tissues  the  materials  of  their  own  disintegration  and  decay,  the  flow  of 
blood  through  them  is  tardy  and  feeble,  and  the  attempt  to  use  them  on  rising 
in  the  morning  gives  rise  to  a  sensation  of  pain  and  aching,  whicli  does  not 
pass  off  till  the  circulation  through  them  has  been  re-established  by  moderate 
exertion  after  rest  Just  so  is  it  with  the  long-sighted  eye.  The  child  retii-es  to 
bed  with  the  muscle  in  a  thoroughly  exhausted  state,  especially  if  it  has  long 
evening  lessons ;  during  the  night  the  muscle  is  at  rest,  but  as  soon  as  it  begins 
to  be  exerted  in  efforts  at  accommodation  on  the  following  morning;  it  feels  weary, 
and  aches,  and  it  is  not  till  it  has  been  fairly  brought  into  play  that  it  becomes 
supple  and  active. 

Another  symptom  is  often  misunderstood ;  it  is  that  when  a  book  is  given 
to  a  child  to  read,  it  begins  to  be  remarked  that  it  holds  it  nearer  and  nearer 
to  the  eye,  and  in  many  instances  that  it  holds  it  to  one  side,  or  twists  the 
head  down  to  see  the  lines.  The  child  is  thought  to  be  getting  short-sighted, 
and,  after  due  deliberation,  is  brought  to  an  ophthalmic  surgeon,  who,  after 
short  inspection,  pronounces  it  to  be  long  and  not  short-sighted.  Then  why,  it 
is  asked,  does  it  poke  its  head  down  close  to  the  book  ^  and  the  answer 
is  simple.  The  effort  which  is  required  to  make  the  long-sighted  child  see  small 
objects  at  a  moderate  distance  from  the  eye  with  distinctness  is  so  great  that  wlien  ' 
the  attempt  to  I'ead  is  made  the  muscle  passes  at  once  into  a  condition  of  spasm, 
contracting  to  its  uttermost,  to  a  greater  extent  even  than  is  required  to  mcRt  the 
conditions  present.  The  luminous  rays  coming  from  the  letters  of  the  book  are 
Uien  brought  to  a  focus  in  front  of  the  retina,  and  in  order  to  obtain  a  distinct 
image,  the  child  brings  the  book  closer  and  closer  to  the  eye  to  render  these 
tiuninous  rays  more  diverging,  and  this,  again,  leads  to  greater  spasm  of  the  nmscle, 
so  that  the  affection  has  a  tendency  to  intensify  itself ;  and  it  can  easily  be  under- 
stood that  this  condition  of  spasm  or  cramp  of  the  ciliary  muscle  is  attended  with 
pain.  The  disposition  to  look  sideways  at  the  book  is  probably  best  explained  on 
the  supposition  that  a  difficulty  is  felt  in  bringing  the  muscles  effecting  conveigence 
of  both  eyes  into  play,  and,  after  a  time,  one  alone  is  actively  engaged  in  the  effort 
of  aoconamodation,  and  the  book  is  naturally  placed  in  front  of  the  eye  by  which  the 
(dearest  images  are  received. 

But  occasionally  another  symptom  arises  as  soon  as  the  child  is  made  to  apply 
himself  to  books.  He  begins  to  have  a  cast  in  the  eye — that  is,  to  squint  At  tirst 
Hub  is  occasional ;  it  is  only  observable  now  and  again,  when  the  attention  is 
strongly  excited,  and  it  may  be  difficult  to  determine  which  eye  has  the  cast,  but 
Kxm  it  becomes  persistent,  and  the  most  absurd  ideas  are  often  entertained  in  regard 
to  the  cause  of  this  affection.  The  nurse,  it  is  said,  has  arranged  its  hair  so  that 
a  particular  curl  constantly  attracts  its  attention,  or  it  is  thought  to  result  from 
imitatiou  of  an  older  child  who  is  also  affected.      The  real  cause  in  most  in- 
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Btances  u  that  the  child  is  long-sighted,  and  it  in   not  difticult  to  rxpbintlu 

luudu  ill  which   squint   tirisos   from    !ou};   sight       A  muu-'uhu"  otrort  his  to  U 

umdf  in  order  tliat  the  eyes  should  converge  upon  any  no(ir  oljoct.  And  tfawe  u  I 

very  perfect  harmony    liL'twecn  tlie   degroo  of    uccommodutioti   and   the  unonrt 

of    couver^uco,    bulh    Wiii^,   as  a    rule,   iiu.Tfost'd  or  dituiiiiabbd  togoUier;  ud, 

in  uccordauco  with  tliiK.  the  two  reciti  muscluii  outKido  the  hMh-  which  rotate  thogkiW 

of  the  eye  inwards  and  pflm-t  convergence,  and  tht>  int^^mol  or  eilijuy  muscle  wluc^li|r 

its  action,  renders  the  k'us  more  convex  and  etleirU  accouiuiodation,  are  supplied  \ij 

the  samo  nen'e — the  third  cvrobnJ  nerve,    iience,  wlien  a  long-aighted  pereon  locb 

at  a  nt'or  ohjud,  impulses  issue  from  the  hroiu,  ubtch  ai-e  direcU^d  to  the  tSktj 

mu9cl«  and  to  t-he  intt-nml  straight  muscle  of  the  glolw  ;  but  the  demand  for  vcom 

modation  in  order  that  dear  images  should  Imi  obtained  is  excoKsivtt,  and  luwov  it 

.appear.H  pi-obaUe   that  a  stronger  impulse  than  necessary  is  traunuitttid  t«  tk 

iternal  rectus,  and,  as  a  result.,  an  inward  squint  a  gruduoUy  den'loped.     At  fail 

lie  Rquint  is  only  slight  and  oci^onal,  and  often  in  one  eye  only,  though  altcruKtioR 

of  the  cast  is  also  frequently  observed ;  but  soon  it  l)ecomos  more  sund  more  couhnufd 

i^he  Ix^st  furni^  eye  o£  tlie  two — the  one,  that  is  to  say,  which  is  least  hv|iiv 

jitnotropic^s  HystematiniUy  used,  whilst  the  other  is  neglected,  and  the  disused  rjt 

^becomes  permanently  invert^  ^  Hoiuetimes  the  two  eyes  ore  alternately  afliTtetL 

Thuiw  L-tntsiderations  will  afford  an  R\p1anation  of  various  t^'mptoms  tlutuf 

1'QamiIiAr  to  all  those  who  have  a  tendency  to  squint      It  is  obsen'ed  most  wfaea  th* 

child  is  exhausted  and  debilitated  j  and  Uoocc  before  meobi,  or  aftor  a  fatigutag 

valk,  or  after  a  dauce  and  late  aitling  up,  a{ter  diarrhrao,  and  during  couvaleannoa 


Fts><-— n]rr«RB«troiti«K7«.   Pamllnl  mro.nt  Indimlo'l  bj  dotted  llnoi.  oodm  to  k  foeua  Maind  IWi 
tliv  lUK  uf  >  wuTci  kUu  (MinOlol  rv*.  bobig  Dukdo  couvvqcdltl,  »n  (.MmmmA  on  tha  n^bu. 

from  any  infectious  disease,  such  as  measles  or  scarlet  fover.  At  such  tiam  1M 
whole  nervous  and  muni^ular  system  of  the  body,  and,  therefore,  the  nervowu^ 
mujicuW  appoTHtuK  of  the  eye,  is  enfocIiJttl.  A  more  than  ujjualiy  powerful  impofaD 
has  to  be  sent  down  from  the  brain  to  etlbct  acconiuiodation,  and  thu  internal  mSi 
uiu*;leii  arc  oonsequeutly  inordinately  excited  to  contract,  and.  in  addition,  tWr 
Kupenor  power  onaMos  tliem  at  such  tluu's  to  tniimph  mors  easily  over  thetr  ut^ 
gonists. 

The   question   then    ariscR,     How   are    the    Lwo   conditions   of   ^wirinw  awl 
exhaustion  of  the  eye,  witli  tlie  attendant  symptoms  and  sqtiiut,  to  Iw  vn\ 
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Hu  Answer  is,  Uy  tliA  wiiiotiion  of  appmpriate  gla6ae»— of  gla.<nc!i  jnst 
moagfa  to  mable  tbe  Iodh,  witiioat  nnnatunU  effort,  to  bring  paralld  rays  to  a 
bcDs  on  tlu!  retina  (Fig.  4):  anrl  it  is  of  great  coiuoquence  that  ench  glasses 
lioutd  bo  ^vti'D,  for  many  of  the  syniptoma  corapUuKid  of  by  long-siglited  cbiJtIrcu 
j»  at  oncB  and  pfrmsnontly  it«niove<l  Tlie  miliary  muwle,  no  longer  stmiiK 
owm  to  give  pain ;  reading  or  sewing  can  Ha  oontinnMj  for  an  hour  or  mc 
ritbout  (lixcoinfort.  No  oongestion  of  th»  nyp  follown  cTon  prolongrvl  PxertHm, 
MG»us»  the  gbHawB  bavo  placed  the  vy**%  of  x\w  patient  in  tbe  hhmhv  oondiiiou 
lA  v^pirds  ocooumodation.  aa  tboae  of  a  bualtby  |ioi-son.  Am  there  i»  no  con- 
pastion,  no  increasod  flow  of  htoor]  t4>  tho  parta,  th(^  ncorrtintut  of  fhf>  eyos  an* 
■Mened ;  there  is  no  teudeucy  to  tbs  adhereno»  of  tbo  lids  in  the  morning,  no 
[ommy  Kcrvtion  to  be  cleorrd  away  ;  and.  wiiieh  ii  a  mattor  of  ivt  grraticr  tmpori- 

Ebotli  eyos  art5   brought  o<{oally  into  pUy,  and  Uie  dispoaition-  to  H]uint  is 
vod. 

It  cannot  bu  too  Htronglystebedtliat  any  tendency  to  squint  tltat -may  b(*  obs^^rrod 
ft  a  child  of  from  four  to  ae\'«n  yean  of  age  sbrndd  meeiTe  imntediat^  att^-ntion. 
hioh  tendency  i^  in  a  largi?  majority  of  caiuiK,  «mp]y  due  to  Komi>  terror  of  rrfrao- 
ion,  wbich   is  capable  of  beinff  remedied   by  tbo  Bcb'Ction  of  approprinir  glasses  ; 

.not  only  do  speutaules  groatly  reli(^'«  the  work  of  Iht*  »*y(?,  biif  tht^  may  acttially 
It  thfl  ocoumncA  of  aquiot,  and  elTeot  tlie  preMrvation  of  good  vi&ton  In  both 

liihronghout  life. 

To  lean  neod  be  oiLtertiiincd  in  FBspeot  of  danger  to  the  eye*  from  the  breaking 
C  tho  glosses.  They  are  placud  in  sudi  close  proximity  to  the  eye  that  tbe  child 
uthuiLtvely  shrinks  from  anything  that  wooM  injure  them,  ns  be  would  from  any- 
ihiog  threatening  tliM  eye  itaelf,  and  tbeni  is  no  record  of  any  accidiuit  from  this 
auae. 

A  nervous  twitching  is  often  seciTi  in  cbildroiL  At  first  thn  cy<-ft  are  elost-d  more 
iMqoeutly  tluu  natural ;  then  tlm  winking  becomes  moro  onergotio,  the  lids  l<eing 
Igfatly  pressed  together.  Other  niunrles  begin  to  participate  in  thn  controt^tion,  and 
kapasm  passea  aoroas  thti  features,  the  oomers  of  thi»  eye  being  wrinkled,  the  eye- 
HDws  drawn  down,  and  tbe  mouth  drawn  up  with  a  kind  of  grin,  which  dif^apftears 
n  a  moment,  to  l>e  repeated  after  a  short  interval.  Tlie  attacks  niv  more  comnmh 
lHot  reading.  Xheso  symptoms  aometimeH  depend  on  brain  disease,  and  then  are 
mious ;  bat  far  more  fn:-(]uently  it  is  only  a  consequenoA  of  long  Eight.  As  has  been 
tzplained,  to  see  ncarolijectKdiHtinrtly  an  etTort  is  required:  anervouK  impulse  has  to 
le  sent  down  from  tlie  brain  to  the  eye.  And  this  impuln),  or  tbe  effort  to  make  it, 
•  very  distlnutly  p*Trt>ptible  ereii  in  the  healthy  man,  but  the  unusually  powerful 
iflbi-t  the  long-sighttxl  child  has  to  make  rendrre  the  ner\-oufl  impulse  apt  to  nuHate  or 
liaobarge  itstUf  tJinuigh  othctr  channel^  :  to  stfeot,  that  is  to  say,  other  ner^'es  outside 
iw  eye;  and  the  rvsult  is  seen  in  tho  spasmodic  action,  tirst  of  the  umsclo  closing 
Jm  eyes,  then  of  the  niusclo  raising  tho  angle  of  the  mouth,  and  sometimes  of  mnny 
liber  muscles.  The  twitching  in  this  case  closely  reHemblen  stammering,  and,  like 
lh«t  dafect,  occurs  in  feeble,  ill-developed,  and  ill-fed  children.  In  stammering,  tlie 
wrvDua  impulae  intended  for  ono  mascla  passes  down  otbar  nerves,  and  brings  uther 
ouaclaa  mto  pbiy.      Tbe  adoption  of  appzvpriate  glsasos,  if  oommcuced  at  on  esriy 
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period,  aud  before  the  habit  bos  bocomo  lixiKl,  will  often  cure  this  twitching  lAfltiaL 
e!>p(H:ially  if  duu  atWnliou  bo  paid  to  the  general  h«alth  and  to  the  devd<quiMntflf 
the  bodily  powers. 

Natlue  A>'t>  Causes  op  Mvofia,  or  SnoRT6iGnTED!rEfi& 

The  uneducated  lu&ii,  iu  coDinion  vith  animals,  uses  his  eres  for  the  pewiyUait 
and  intelUgeiil  reeognition  of  difctant  ratJier  tlian  of  near  objectB.  Tlie  ilwfilHnl 
tcuding  his  Hocks  on  wide  stcppL«  or  plains,  the  itunter  punniiiig  the  deer  or  tlr 
buffalo,  the  seainan  in  his  canoes  or  bai'h — all  liave  their  attention  tixed  ondiriBA 
objects,  and  for  short  jH-riods  wd.v  ucuommodatu  tliinn  for  near  objects ;  and  tvvn  tfcp 
oc€U]>Btiuiui  u£  women  iu  illiterate  nations,  such  oa  lipiuning  and  knitting,  uiake  little 
demand  upon  tlie  utuscular  system  of  the  eyes;  but  as  ciiiliKation  derejopt,, m  A 
knowli'dge  of  letters  becomes  imperative,  as  nianofactiires  beronie  niorB  nuntfin. 
and  the  produL-ts  of  art  mmi:  d>L*Hcatc  and  retined,  as  h<:'iiiQiiiig  and  stilchisff  u4 
fijie  tapestry -work  tiikc  tlie  place  of  the  coarset-  kinds  of  work  dom*  by  woi&m. 
gedeiit«ry  occupations  become  more  uumerous,  and  the  eyes  are  Diore  owl  ww 
severely  tried. 

The  conditinns  for  the  obtainmeTit  of  fcxid,  that  prime  mover  to  all  exertion,  arv 
revcriicd.  Thu  savu^-e  Xaavs  his  dlnuor  if  hit)  distant  vision  is  bad  ;  the  artisan  of  llir 
present  day  has  little  chance  of  obtaining  h\H  if  his  vision  for  near  objects  is  m- 
prtin-d.  But,  in  pi-oj>ortion  as  tlie  eyes  aro  exertwi  upon  tipar  objfctfi,  they  tcud  to 
bec-ome  specially  adapted  for  t}iat  kind  of  work.  Vision  for  distant  objects  beroiMa 
impaired,  whilst  vision  for  near  objects  is  improved,  and  the  oondition  termed  war 
or  short-sigFitedn(!&s,  the  tochnicol  name  of  which  is  myopia,  is  developed. 

Myopia  may  bo  defined  as  tliat  condition  of  the  eye  in  which  parallel  rays  of  H^hi 
are  brought  to  a  f'.>cus  iu  front  of  the  retina,  or.  in  other  w<-ii'd»,  that  couditiou  i» 
which,  ill  order  tliat  an  object  should  l>e  distinctly  seen,  it  must  tie  liroogbt  within  a 
oertaiameofiurable  distance  from  the  eye,  to  a  distance,  in  fact,  at  which  the  InmiDon 
rays  proceeding  from  it  are  so  divergent  'Uiat  they  eroctly  focus  on  the  retina;  awl 
tJiiii  point  is  csilled  tliu  far  point  If  the  object  lio  removed  tu  a  Kroater  distance  thH 
tite  fai-  point,  the  ntys  of  light  proceeding  from  it  are  focussed  in  front  of  th« 
and  crossing,  form  a  blurred  and  confused  imago  u|)on  it 

The  greater  or  less  distance  of  the  far  point  from  the  ere  constitutes  the  hi||lMr 
or  lower  degi'x^  of  myopia,  and  a  rough  judgment  of  thedeirree  of  myopia  pittDtia 
any  given  cose  may  be  formed  by  noticing  the  position  in  whieh  any  person  boUia 
paper  with  intent  to  read,  or  attempts  to  thread  a  needle.  In  extreme  dtgnmvk 
myopia  tlio  patient  sometimes  aJmost  sweeps  the  page  uritli  the  itoM^.  Urofw  i* 
by  concave  glasses,  because  concave  glasaea  cause  the  rays  of  li^t  that  ft*- 
srsc  them  to  diverge,  aud  tlitt  depth  of  the  glass  that  is  required  to  girn  a  diar 
,  image  of  a  <Utita[it  obfoct  furnishos  tlio  measure  of  the  myo[Ha  present  in  any  ptitt 
ca8e. 

T]ie  accompnnying  dia<;ramfi  will  render  the  nature  of  the  phjaical  rhaogta  ikai 
are  present  in  myopia  int'dligible.  The  healtliy  eye,  as  has  been  already  explai— ^ 
nay .  I*c  regarded  as  of  nearly  spherical  form,  and  parallel  rays,  or 
cnuing  from  ver>-  remote  objects,  are,  as  in  Fig.  4,  brought  to  a  focus  wli 
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eye  is  at  rest  exactly  upon  the  retina;  but  the  typical  form  of  the  myopic  eye  is  elon- 
gated, more  or  less  e^-shaped,  and  as  a  necessary  consequence,  the  structure  of  the 
other  parts  of  the  eye  being  unaltered,  rays  of  light  coming  from  very  remote 
objects  are,  as  in  Fig.  7,  brought  to  a  focus  in  the  vitreous  humour,  as  at  p,  at  a 
certain  distance,  varying  with  the  degree  of  myopia,  in  front  of  the  retina.  The 
image  thus  formed  is  necessarily  blurred  and  indistinct,  for  the  rays  of  light,  after 
uniting  in  the  focus  (f)  to  which  they  have  converged,  owing  to  the  action  of  the 


Fig.  7.— Short-aighted,  or  Myopic  Eye.    PuAllel  njt  toUfng  Dpou  It  broatl^t  to  ■  focoa  (r)  io  froat 

<rf  the  retina. 

lens  upon  their  direction,  cross  one  another,  and  form  a  circle  of  dispersion  on  the 
retina.  A  person  with  healthy  eyes  may  acquire  a  good  idea  of  the  appearance 
which  the  world  presents  to  a  short-sighted  person  by  looking  through  such  an 
ordinary  hand  lens  as  that  used  for  examining  pictures,  placed  close  to  the  eye. 
Under  these  circumstances,  all  objects  in  a  room  become  ill-defined ;  the  form  of 
a  picture-frame,  the  broad  differences  of  light  and  shade,  the  colour  of  the  dress 
worn  by  a  lady,  may  be  readily  distinguished,  but  the  details  are  invisible,  and  the 
d^^ree  of  impairment  of  the  clearness  of  tho  image  is  directly  dependent  upon  the 
strength  of  the  glass  used,  exactly  as  in  myopia  the  indistinctness  of  vision  is  in 
direct  ratio  to  the  elongation  of  the  globe  of  the  eye  ;  the  longer  the  axis  of  the  eye 
from  before  backwards  the  worse  the  vision. 

It  is  obvious  that  just  as  the  lens  placed  in  front  of  the  eye  brings  parallel  rays 
of  light  to  a  focus  too  early,  so  a  similar  condition  is  established  if  the  lens  in  the 
eye  itself  be  too  strong;  and  it  may  occasionally  happen  that  this  ia  the  cause 
of  myopia,  but  it  is  probably  rare,  and  the  elongation  of  the  axis  of  the  globe  must 
be  r^^arded  as  by  far  the  most  frequent  Ciiuse  of  the  defect. 

If  the  expression  may  be  allowed,  there  are  cases  of  healthy  and  of  unhealthy 
myopia,  or  rather,  some  cases  of  myopia  are  much  less  liable  to  complications  which 
seriously  impair  vision  than  others.  Thus,  some  myopic  eyes  are  smoothly  and 
evenly  elongated,  their  outline  is  regular,  and  the  back  surface  resembles  that  of  an 
egg  in  the  uniformity  of  its  curve ;  but  others  are  irregular  in  form,  tho  elongation 
is  not  uniform,  but  is  obtained  at  the  expense  of  some  particular  part  usually  that 
immediately  surrounding  the  entrance  of  the  optic  nerve,  and  the  back  part  of  the 
eye,  instead  of  being  smooth  and  rounded,  presents  bosses  and  projections  similar  to 
those  that  are  often  seen  near  tho  footstalk  of  a  large  lemon.  The  difference  in  the 
jwospects  of  the  two  sets  of  cases  is  considerable,  and  is  easily  intelligible.  In  the 
(me  ease,  the  blood-vessels  of  the  retina  and  choroid,  if  somewhat  stretched,  are  yet 
doDgated  evenly,  and  with  no  var3ring  strain ;  whereas,  in  the  other  case  they  are 
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(ortuQ'.w  wid  iiTejtttlnr,  &ud  oa  Ute  disoAso  advnnues,  are  irrsgulihrly  ttnuned,  tul  ut 
boricr  aitt  to  ^-xw.  way  or  to  tiecome  the  sent  of  disease. 

Thn  inoilt>  nf  treatmtfnt  adupt«H]  for  tlie  relieE  of  myopic  ejes  u  to  plooe  in  bvak 
of  th»  pyt*  a  concave  glaiis. 

This  (bnu  of  the  ^lass  caust;s  pamlk'l  rays  of  light  EaUiug  upon  it  to  divitr:;;!:.  Ssd 
divui;!ieiit  rayx  viU  not  be  brought  to  u  ftjciu  so  eoim  as  putBllul  rani,  aod  the  Dljat 
is  to  give  glaH»e&  of  jiiBt  tiucli  Htrength  e&  nhaW  couipenxate  for  the  inoreaaed  lMi|Kk 
of  the  axis  of  the  eye,  and  bring  the  rays  to  a  focus  ou  the  retina.  This  ti  shown  in 
Fig  8,  vhere  the  parallel  raj's,  falling  on  the  bi-concave  lens  in  front  c^  the  rye,  an 
roudered  divergt-nt,  and  therefore  couic  to  a  fociLH  on  tht'  retina,  and  not  in  fimtdf 
it,  as  ill  Fig.  7.     It  is  iiiiportitiit  that  the  gloiis  given  should  not  be  too 


Vic-  !9i.-Hr<>pioEjr«,tberiiloaof  iflit0litoraidM«dii«r(»et  bjUwoMof  ■  oomktvUu. 

because  if  th^  rays  of  light  are  niada  to  diverge  too  much  the  focus  viU  Ul 

i,l)ehitid  the  retina,  and  an  effort  of  accommodation  ik  rerjnired   to  bring  the  fooni 

rup  to  the  retina — an  elTort  that  ia  always  injurious  to  tlie  eye.     The  myopic  pttlMl 

should,  therefore,  use  the  weakest  v^'^sa  with  wtuch  he  can  see  tolerably  well  It  if 
;btlt<^r  U>  err  uiL  thu  side  of  iiiiiQfHcieut  strength  of  gloss  than  to  use  tliose  that  an 

It  too  tttlTIIlJ^, 

The  prevention  nf  the  spread  of  myopia  ia  a  suUjert  of  national  importaDoej|| 
since  it  ia  mi  utUiction  tltat  ia  apt  to  l>e  developed  in  childhood,  and  can 
originally  present,  be  greatly  intensified  by  the  method  in  which  edvntioik  * 
.coudueted,  tt  fairly  falls  witlila  the  soope  of  this  work  to  explain  Ute  mode  of  itt 
^;produi::tioii,  and  the  means  that  Hhonid  l>e  adopt^'d  to  prevent  its  oocunmcv  urw 
stay  its  progress. 

Ouoo  formed,  moreovet,  tiiei-e  is  no  condition  of  the  eyes  which  donaads  »<■» 
frequent  altf.-iitiuu,  wjiich  Ik  moix*  likely^  as  the  child  advunecs  to  maturity,  to  w 
terfei-e  with  its  progress  in  life,  or  which  is  more  frequently  the  pTFCUraor  d 
sellouts,  and  oftentimes  irremediaiile,  imjiairment  of  vi&ion.  Nor  is  thero  aqyddart 
in  which  thr^  clianoe  selection  of  glasses  may  produce  more  serious  djunogcv  or  u 
which  skilled  advice  may  prove  of  more  iiigual  SLTvice  to  the  sufierer  in  pranstiaf 
the  aeeident*i  (o  wliidi  every  myopic  eye  is  liable, 

in  England,  liappily,  it  is  as  yet  a  raro  diKftiuu',  Imt  in  Proncrr  it  ib 
whilst  in  Germany  it  has  of  Ute  years  Ivocome  so  frequent  as  to  ba\'e  att 
attention  not  only  of  pro&&sioital  mc*n  but  of  the  State  authorises,  and  to  ksil  ^ 
eunctnit-ntn  which  it  is  hojieti  may  ultimately  eflR-ct  its  extinction.  Uafortauatrl}< 
.however,  it  is  an  hereditary  disease,  or  at  lea»t  there  ia  a  strong  hereditary  ttfudaoc; 
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to  it ;  SO  thai  the  duitiniD  o£  myopic  parents  develop  this  afiwtiaa  andor  circum- 
vaces  in  wbioli  a  linalthy  child,  or  one  descended  from  healthy  paivntit,  would 

ter  no  injnry. 

Aa  a  nutter  of  ^t,  it  appears  that  Itivr  cbiUIren  are  l)ani  Bhortr-sighted,  but  they 
le  so  as  soon  as  thoir  attcution  la  directed  to  minute  objects :  that  is,  as  soon  as 
their  education  begins  ;  and  the  more  minute  tbo  work,  and  tho  closer  and  the  more 
protracted  the  attention  that  is  given  to  it,  the  more  rapidly  does  tlie  malady 
progress.  At  the  age  of  twenty  or  thereabouts  in  a  largn  proportion  of  cases, 
partly  through  the  increawing  Hrmness  of  the  tissues,  and  partly  owing  to  tho 
cessation  of  education,  myopia  becomes  stationary,  but  wlwn  severe  work  is 
continui^  beyond  that  tinie,  it  still  increases,  and  may  continue  to  develop  almost 
throughout  life.  Its  course  is,  however,  somewhat  modilicd  by  tbe  natural  changes 
that  take  plaw  in  tlie  eye  with  advancing  age.  The  freedom  of  the  English  race 
from  myopia  may  bt  n-gunlLnl  aM  in  great  measure  due  to  the  habits  of  their 
ancestoFB  for  many  generations  past  Their  Danish  and  Saxon  forcfutlit-Tii  liv<;d  on 
the  sea  or  in  the  ojwn  air,  following  the  plough  or  dancing  over  the  blue  waters  of 
the  Northern  Sea.  Distant  objects  attracted  itotioe,  manufactures  were  few  in 
number,  and  of  wQrkmanship  involving  cIchc  examination  there  was  little  or  none. 
Tiia  impc-rfectiun  of  the  uitiuus  o£  lighting  at  night,  the  ahsouoe  of  books,  the 
jgDOnmco  of  letter^  both  amongst  the  nobles  who  scorned  thotn  ond  amongst  the 
pcxir  who  hod  not  the  me^ns  of  acquiring  Ihem,  led  to  drinking  anil  tho  tilling  of 
stories,  to  the  wassail  bowl,  and  the  song  of  Ciedmon,  but  also  to  early  rest,  long 
sleep,  and — not  the  least  advantage — to  a  healthy  form  and  constnifition  of  the  eyes. 
And  if  outdoor  occupations  were  followed  by  the  men,  the  labours  of  the  women 
were  not  of  a  kind  to  senously  tax  the  visual  powers.  Spixuung  and  kuitXiug,  the 
weaving  of  coarsi;  elothiug  required  but  little  attention,  and  are  at  the  present  day 
actually  regarded  as  occupations  well  adapted  for  those  whose  %'ision  is  failing  from 
age  or  infiimity. 

It  has  l>cen  stabeil  that  myopia  is  hereditary,  but  it  is  also  an  aSection  that  can 
be  accjuinMl,  and  this  fact  hiu  un  imporhint  bearing  on  tho  whole  system  of 
education,  and  upon  almost  eveiy  part  of  it.  The  age  at  wjiioh  eduoatiiin  sliould 
be  commenced,  the  time  during  which  it  should  be  continued,  the  position  of  the 
child  when  leaniiug,  the  books  that  should  be  put  into  his  hands,  and  the  general 
surroundings  in  regard  lo  light  and  ventilation,  are  all  poinU  requiring  and  fully 
repaying  careful  consideration  and  researclL 

Attention  was  tirst  directed  to  the  remarkable  development  of  myopia  during 
school  life  by  Jager,  in  IHGI,  whose  observations  were,  however,  mode  upon  com- 
paratively few  children.  The  subject  was  soon  aftenvards  taken  up  by  Oohn  of 
Breslan,  who  examiued  more  than  10,000  Bchob\rs,  and  who  was  able  to  deduce  some 
very  remarkable  oonolusions  from  his  oljservatious;  for  he  found,  in  the  first  place, 
(bat  the  children  attending  rural  schools  were  almost  free  from  short-sightedness,  but 
tliat  the  affection  increo.'iod  in  frequency  in  proportion  lo  the  demands  made  upon 
them,  attaining  its  maximuui  in  the  gymnasia ;  secondly,  that  the  number  of  myopic 
children,  procei-dijig  from  the  lower  to  the  higher  classes  in  all  schools,  was  augmented 
ba  regular  and  uniform  manner ;  and  lastly,  that  (he  dftgre^of  myopia  increased  from 
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class  to  class,  so  thai  not  only  were  tliero  more  myopic  yontlu  of  Ixvth  BOxeft  in  tlw 
higher  classes,  but  tbti  iuijierlVciion  of  vision  consequent  on  the  degrvo  of  avrfi* 
was  much  grcAter  in  the  higher  classes  thou  in  the  lower.  Oohn's  olffienotwa 
lave  been  repflatwj  in  Germany,  in  America,  in  this  country,  and  elsewhere,  uul  in 
Bvery  instance  with  confirmatory  result*.  As  regards  the  actual  nurolxi^  OJa 
found  tliat  in  the  ruial  scIiooIh  of  Germany  one  child  iu  every  hundred  was  loToiik; 
in  the  elementary  schools  there  were  fn>iii  livr  U^  eleven  in  evL-ry  liunJrrd  ;  in  girf^ 
schools,  ten  to  twenty-four;  in  the  i-oyal  schools,  twenty  to  forty;  and  in  tJ« 
gymnasia,  thirty  to  fifty-five  in  every  huntlred.  TIio  proportion  of  myopics  aiuoc]^ 
the  students  in  Bresluu  was  found  by  Cohn  to  Iw  60  per  cent,  and  amongrt  tW 
medical  students  56  per  cent,  in  1867  and  57  per  cent,  in  18SI  ;  and  he  has  iKitkvd 
that  in  the  first  year  of  study  the  proportion  is  53  per  cent,  whilst  in  the  last  ywr 
it  has  risen  to  64  per  cent     Ho  goes  so  far  even  as  to  suggest  thai  a  t^rm  fortla* 

nal  fcjrm  of  myopia  sliould  l>e  instituted,  and  that  it  should  be  nanml  tb> 
myopia  of  examination.  At  Tiibiugi-n,  Gartner  found  that  amongst  60U  stodflds 
purstiing  theological  studies  the  number  of  myopica  was  79  per  cent 

The  subjects  taught  in  tjie  gymnasia  are  classics,  French,  Knglisli,  matliMnilia; 
natural  science,  liistory,  geography  ;  and  the  number  of  these  schools  is  very  \txp-. 
\k\\\%  no  lirss  tliftn  360,  or  about  one  to  every  117,000  of  the  population.  In  ik*- 
llealsuhtilen  no  Greek  is  taught,  though  the  curricxdum  is  otherwise  similar,  ftid 
of  tiiese  there  nrc  139.     In  the  GcwerbeschUlen  no  lang\iages  arc  taught 

Tn  the  schools  nf  all  countries  it  has  l>een  found  that,  as  at  Bi-eslau,  the  numlcr 
of  myopics  iiion'ases  in  passing  fmin  the  lower  to  the  higher  class**,  till  it  ndchs 
a  frightful  nnml»er  during  tlio  last  two  ycAi-s  of  study  at  the  gj'mnasia,  the  armtp 
number  oscillating  between  S.*!  and  60  per  cent,  whilst  it  still  continues  io  incre«» 
if  the  lad  goes  up  to  one  of  the  universities,  rising  to  Gl  at  Breslau.  75  ^ 
Magileburg,  80  at  Eilangen,  and  HeidclWi^'  heading  the  list  in  some  clasBRs  witli 
100  [ler  cent.  C'ohn.  imUrd,  remarks  that  so  prevalent  is  nivopia  amongst  the  Genasai 
that  in  one  of  the  International  Medical  Congresses  ho  liad  no  hi?^t«tk>n  ia 
haihng  any  member  oa  a  comimtriot  and  addressing  hioi  in  the  Qennaii  Ungual* 
if  he  wore  strong  myopic  spectacles. 

In  like  manner,  Zehender,  the  learned  professor  of  ophthalmologj'  at  Rosui^ 
examined  tlie  scholars  of  the  gymnasium  at  that  place.  The  numlier  of  schotan 
was  314,  and  there  were  no  less  tlian  30*57  per  cent,  of  myopics  amongst  tbiw, 
which  were  distributed  as  follows  amongst  the  different  classea  : — 

In  Uic  :owo»t  clnafloa 10-8  per  Oeiit. 

filhcUM 160      .. 

4lh  1! SIO"!     „ 

4th  .\ 34*5     „ 

3rd  B M-3S  "  „ 

SrdA «00       » 

LowarSad «'-»>     .. 

Upper  tod 33*33     » 

Irt <ia8     „ 

In  addition,  there  vere  36  whose  eyea  were  weak. 
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The  remarks  here  made  must  be  regarded  as  rcferrmg  to  the  past  ratliei-  than 
o  the  present,  since  the  Qermans  have  themselves  been  the  first  to  notice  the 
J&rming  development  of  myopia,  to  experience  the  evils  that  it  entails,  oiid  to 
tudy  its  nature  and  causes,  and  under  the  infiuence  of  numerous  pamplilets, 
•opalar  lectures,  and  scientific  treatises,  the  public  have  become  enlightened  on 
he  subject,  and  immense  improvements  have  taken  place  in  every  detail  of  school 
ife — improvements  which,  if  they  do  not  effect  the  complete  removal  uf  the 
lisease,  will  yet  exert  a  powerful  influence  in  preventing  its  extension  and  limiting 
ts  d^p:«e. 

The  genei-al  standard  of  knowledge  amongst  the  Germans  is,  of  co\irse — as  a  result 
>f  tlie  work  done  in  the  schools — far  higher  than  amongst  other  nations.  Tims  the 
iroportion  of  illiterates,  or  people  unable  to  read  or  to  write,  is  only  1  per  cent 
if  the  whole  population ;  whilst  in  England,  as  lately  as  1865,  34  per  cent  of  the 
Aarines  could  neither  read  nor  write,  4  per  cent  could  only  read,  and  37  per  cent 
oald  only  write  imperfectly.  Yet  the  Marines  are  a  fine  body  of  men,  chiefly  drawn 
roizt  the  rural  population.  In  certain  parts  of  Germany  general  education  is  still 
lore  widely  spread,  for  it  was  found  tliat  in  Wurtemburg  only  one  recruit  in  6,000 
ras  unable  to  read  or  write,  whilst  in  England  there  would  have  been  at  the  date 
eferred  to  no  less  than  2,240  in  6,000  quite  unable  to  do  either. 

The  institution  of  our  Board  Schools  has,  no  doubt,  greatly  diminished  this  pro- 
■ortion,  and  most  of  the  children  of  the  lower  classes  will  in  a  few  years  ha  able 
o  read  and  write  with  moderate  facility ;  but  whilst  no  intelligent  ophthalmic 
DX^geon  will  inveigh  against  the  acquirement  of  the  rudiments  of  literary  kuow- 
3dge  by  the  poorer  classes,  since,  if  properly  directed  liy  a  wholesome  tone  of  the 
aUy  and  weekly  press,  it  is  sure  to  produce  good  fruit,  it  must  always  l>e  borne 
n'lnind  that  its  tendency  is  to  develop  myopia,  and  through  myopia  many  other 
fiectious  of  the  eyes. 

In  France,  in  1833,  as  we  learn  from  the  repoi-ts  furnished  by  Lon-aine  and  the 
.rst  visitors  of  schools  appointed  by  M.  Guizot,  the  school  charges  depended  on 
rhethor  the  pupil  was  taught  reading  alone  or  reading  and  writing ;  and  many 
hildren  left  school  incapable  of  writing  even  their  own  names,  and  of  those  who 
onid  read  some  could  only  read  print  whilst  others  could  decipher  writing.  It  is 
ven  said  that  in  some  cantons  of  Brittany,  of  the  Limousin,  and  of  Cevennes, 
here  are  schools  where  no  writing  is  tought  until  the  children  can  read  easily  and 
aiow  their  Catechism.  In  many  of  our  own  schools  good  writing  is  almost  ignored, 
jid  boys  are  allowed  to  send  up  almost  anything  thpy  please.  The  habit  of  setting 
mpositions  in  which  500  or  1,000  lines  have  to  be  written  out  for  some  tri^^al 
anlt  is  to  some  extent  responsible  for  this  ;  and  examiners  and  all  who  have  a  Inr^e 
orrespondence  know  how  much  of  the  writing  of  the  present  day  supplies  evidence 
if  bad  teaching  in  the  irregular  inclination  and  imperfect  formation  of  the  letters, 
ndividual  words  being  often  quite  illegible,  unless  the  leader  knows  something  of 
he  subject,  and  can  guess  at  them  by  tiie  context  or  that  part  of  the  context 
rhicfa  he  can  make  out 

It  is  certain  that  the  number  of  myopes  is  much  less  in  other  nations  than 
imongst  the  Germans.    Tims  observers  in  New  York,  amongst  whom  Derby,  Loring, 
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and  Agnew  maj  bo  mentioned,  have  not  fouud  more  Ibaa  from  4  to  27  per  obL  of 
myopes  l>otw6cn  the  ages  o£  Gand  21  in  the  schools  of  America,  and  in  Bnsua  it  vum 
from  U  to  44  pftT  cent  btitwecn  the  same  ajjos;  bot  Derby  notioed  a  ooaui<knUB 
increuKs  in  the  number  of  myopes  amongst  medical  stndontA  after  only  four  jmtk 
of  stady,  and  similar  oliaer rations  liavB  >)i>en  duuIh  by  R<!Ui«  at  Vienna  aai,m 
alrcu^ly  stated,  by  Cohn  at  Hrpslaii.  Thu  latter  observer  states  that  ha  examiiHA  ■!! 
tho  studnnts  at  the  Frederick  Gj'mnasium  at  two  periods,  with  an  iniervsl  of  ftbott 
two  yeiirs,  and  found  tliat  in  Uio  course  of  that  period  no  less  titan  Bwcntaco 
had  priiviously  ^uud  vision  had  become  myopic,  whilst  those  who  were 
myopic  suiFered  on  incrense  of  their  defect. 

Afl  in  Gormatiy  short-fughtednea  is  most  common,  and  -as  snfficicni  end* 
noiv  been  advanced  to  show  that  this  atfection  is  mo*tt  prcoie  to  develop  dnrinndk 
period  of  inlucation,  it  in  natui-al  to  turn  to  that  country  with  tho  view  of  iuvesli|^ 
ing  tho  mo<le  in  whii^h  uducution  lias  been  conduct<'<l,  as  comparfd  with  that  of  oAv 
oountrifs,  and  of  profiting  by  those  infractiomt  of  the  broad  rales  of  hygiene  t^ 
are  applicable  both  to  thfi  body  at  large,  and  to  the  cfye  in  particnlar,  that  maj 
asct-rtajttud  to  have  been  in  operation  in  that  country  ;  for  it  is  n^asouable  to 
that  similar  errors  are  to  a  j,'reat  or  leas  extent  practiawl  in  every  other 
when)  myopia  is  prevalent 

The  causes  at  work  in  producing  myopia — or,  aa  they  may  be  temuvl,  thefaeton 
which  have  been  fairly  ascertained  to  exert  ii  powerful  influence  in  the  derelopnenl 
of  the  disease — are  prolonged  exertion  of  the  eyes  upon  near  objects,  inadsijnal* 
nroount  of  light,  bad  form  of  type,  indilfereut  paper  tmd  printing,  and  insoffidcnt 
physical  oxercieo  ami  footl. 

Want  of  exercise  and  of  food  do  not  in  thomsclvea  caasc  myojiia,  but  moM. 
xuvertheleKfl,  be  regnrderl  at  powerful  prndiRpofting  eauses  ;  for,  in  the  first  fkot^ 
vigorous  exercise  tends  to  Btrcngthcn  the  various  coats  of  the  eye,  in  otwi*^ 
with  all  other  parts  of  the  body,  aL<l  thus  prevents  them  from  yielding  to  intoBsl 
pressure,  whilst  it  also  pn.n'eiits  local  congestions  of  blood,  and  fulneaa  ctf  tbr 
blood-vesseU  in  the  Heaii  in  particular,  by  calling  the  blood  to  the  limbs  and 
muscles  employed  in  the  acts  of  progression  or  in  g>'mnastic  ezercisRs;  and  secmulh, 
tli<K>L-  who  are  i;ngagcd  in  sedentary  occupations  necessarily  employ  the  «yia  tn 
near  objects,  which  it  will  be  shown  din-ctty  is  one  of  the  most  potent  canes  of 
myopia. 

Physical  exerdse  is  acknowledged  by  the  best  iiurtructed  Qcmi&ns  to  he  remark- 
ably deficient  amongst  German  boys.  One  writer  in  particular  expreewa  in  w» 
terms  the  astonishment  he  experienmd  in  witnessir^,  on  a  visit  in  Ki 
largo  numbers  of  youths  of  all  clasKCs  who  may  bit  seen  in  Batteraea  Park 
{^n  spacea  playing  at  cricket  and  other  games,  and  the,  to  him,  surprising  inl 
taken  in  such  garner  by  tlie  hystAndcrs.  He  notices  the  (towiIs  that  assemble 
the  Oxford  and  Cambridge  boat-race,  and  obser\'es  that  it  is  impnasiMe  (o  coueiih* 
that  they  would  take  the  trouble  to  go  so  £ar  for  the  mutncutarr  gtimpoe  tiM7  obtati 
of  the  race,  were  it  not  that  they  felt  an  int^-rest  in  it  from  pcracmaJ  knowMg* 
of  tho  art  of  rowing.  "  We  laugh  at  their  folty,"  be  oontinuea,  "  becauao  wn  csaaat 
emulato  or  practise  it" 
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TIm  amount  of  food  given  to  German  children,  olthongh  simple  anil  plain,  ie 
probably  su(Bci>.'Ut  for  all  the  purposes  of  nutrition,  though  it  probably  Iib«  tliv  fault 
of  being  a  littlo  too  moDotouous  or  wanting  tii  variety. 

In  Oermany  tiie  school  hoiint  vary  from  four  to  kix  daily,  and  hnmi!  Uuekfi  are 
ran  which  rsquirp  at  leaxt  as  much  work  :  that  va  t<:>  say,  thr  Imy  ):tu«  to  hit  at  his 
>ka  otid  accommodatu  Iiis  eyv*  for  near  objects  for  a  p^'riod  varying  fieri)  'ight  to 
Cwdlvt!  hours  daily,  almost  witliout  interruption. 

In  regard  to  illumination,  the  amount  of  light  Rnppiied  in  sohor^U  in  (ti-niuuiy 
WBB  probably,  up  to  a  recent  timp,  insufficient  The  Germans  are  a  thnfty  nation, 
Uw  (tcouomiadly.  and  if  tlio  Rtatomenta  of  sudi  O^mnan  biiyH  lut  cumr  to  this 
country  may  bo  relied  upon,  no  more  than  oni:  candle  was  fonui-'rly  allewird  to  every 
Bhr,  eight,  or  ovon  ton  Iwyis. 

lastly,  no  one  can  inspect  the  Gorman  books  of  fifty  yeors  ago,  wh'thyr  twhool- 
books  or  tbo  dictionaries  intcndetl  for  adnlts,  without  Ix'ing  Ktruck  with  tlie  singular 
rnn>(hne»  and  im^quality  of  the  pnpftr,  and  the  diffirulty  of  deoiphertng  the  old 
Gothic  type,  wliioh  waa  node  still  luoro  illugtblu  by  the  Iwid  ink  with  which  it  waa 
print''<I. 

Then*  can  be  little  doubt  that  tbeso  caow?*!  liax'e  cdllootively  coTinpii^^d  to  rnider 
the  tifnnanK  a  nation  of  niyojies,  and  it  follows  tliat  the  defectx  which  have  been 
pnnted  oat  should  1>o  carefully  avoided ;  and  wb  ftliidi  venture  hOTo  to  giva  wmie 
further  details  and  su^geHtions  upon  each  of  these  points,  with  the  >'iew  of 
nmintoining  the  f^enend  i^tandard  of  vision  al  [irvMMit  pottcssod  by  Eii^^ltiib  rbitdren. 

Noohservations  need  be  made  in  regard  to  exemse,  as  physioil  exertion  of  every 
kind  is  eneouraced  to  a  sQificient  extent  in  all  pnhlir  and  in  most,  private  mrhoola. 

Iliat  tliL'  re<|uirvment8  of  work  at  Knglish  schools  l»oth  for  Vioyt*  and  ^irls  u-e 
gradually  rlhiii;:,  that  tnnre  and  iiion>  ia  retjuirtyl  of  them,  in  well  kuawn,  and  the 
lists  of  HuhjtH'ts  cannot  be  r^ftd  over  by  any  one  familiar  with  rhildren  witliout 
faah'og  tliat  either  much  of  the  work  must  be  scamped  (whi<:h  is  prolmbly  the 
ease,  or  wo  should  havi;  more  luyopea  amongst  us)  or  tliat  the  scholars  an'  worked  at 
bi|gb  pressure,  and  that  the  effects  hpj  likely  to  lie  injuriwia.  At  wnie  linys'  schools 
there  ore  three  half-holidays  in  the  weok,  which  is  an  excellent  arraD|:^m<m(^  and 
pmbably,  even  in  those  who  work  haftl,  v&vea  many  from  visual  defocta,  csptxaally 
■a  tho  ji^mes  are  such  as  for  the  most  port  require  distant  %'ifuon. 

Our  arrangements  for  very  young  children  are  perhaps  the  worst..  Hkif-an-hour 
or  thrce<[uiLrt«rs  of  an  hour  is  as  long  as  a  cluld  of  six  or  seven  can  i|f?vot«*  his 
mind  to  any  object,  and  he  should  then  bo  allowed  a  reflt ;  and  it  would  tie  well  tf 
in  Knr*Iisb  schools  more  use  were  made  of  the  V>lack'hoard  and  chalk,  us  Is 
customary  In  Kindergarten  e.<itabli8}imfcntB. 

Siuce,  on  the  one  hand,  Uie  employment  of  the  eyes  on  minote  objects  f(ir  any 
length  of  time  is  injurious,  aiul,  on  the  otlier,  education  which  rendt-rs  such 
BinpIo}*mpjit  of  the  eyes  onmpulsory  must  be  pursued,  it  follows  that  tlio  amount 

work  that  any  child  is  ealietl  iij>on  to  do  must  lie  of  the  nature  of  n.  ooiiipn>uiiRe 
twecii  t!ie  two  ;  and  p^riiaps  tho  liest  compromise  that  can  he  matte  is  that  wurk 
xhould  not  lie  nuried  on  uninterniiUingly,  but  tImC  it  sliould  alternate  with  jicriods 
of  rest — that  mental  exertion  sliould  be  rclicveil  by  bodily  exercise.    ( *hildrpri  shonld 
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risA  Barly,  especiaUy  iu  suunuor,  aud  may  Euirly  tie  called  upon  to  do  an  hoor't  wrk 
before  breakfast,  providuig  they  have  a  cup  of  milk  with  half  a  ftlice  of  dry  InuL 
It  is  not  right  to  i-eriuiro  any  mitntal  work  iroiti  a  child  who  has  just  wak«d  op,ud 
who  lia&  a  perfectly  empty  stomacli.  Children  especially  between  the  a^w  of  ta 
and  sixteen,  when  demands  of  t-liiu  kind  are  ufUin  made  upon  them,  ore  jTOwiB); 
rapidly,  tuid  not  oidy  alworb,  Imt  u&e  up  in  the  constructive  acts  oil  the  food  iagHMd 
on  the  previous  ovening,  and  probahty  also  much  of  that  which  i-i  in  rcKenrf  in  tlv 
blood ;  and  to  compel  mental  work  before  any  food  is  taken  i&  to  luake  & 
demand  upou  the  vital  powers. 

AiiiX  work  !>]iould  not  be  dciuauded  from  a  firowing  cluld  iinmetliately  idler 
The  acts  of  digostiou  ivquin^  a  lai-^e  supply  of  blood,  and  ao  lon^'  &:»  the^'  acUtn 
in  progress  the  rest  of  the  system,  and  tlio  brain  in  particular,   muttt  I*  oo»- 
parutivcly   bloodless,   or  if   it  be  brought  into  play,  it  dii'fitxs  a  tT^rtnin  (inaotitjr 
of  the  blood  from  its  proper  destiuatiun,  eoid  interfvi-ua  with  the  due  assimilmtiwi  d 
the  fcKxl.     Ati  interval  of   i-«Jtt,  then,  is  uecestunry   after  bn^akfast ;  but  if  dtk 
be  taktm  at  eitjht  a.m.,  school  work  may  well  be  romracnced  at  nin(\  and  vi^^imuilx 
t!pro8ccutcd  till  tweh'e.     At  sorae  schooLt,  and  upon  sound  pliyaiolofpiail  prioctpla^ 
ft  rest  from  le-ssona  and  a  ran  for  a  quarter  of  aii  hour  are  allowe<l  at  eleven.    TV 
peri<Ki  bt>twoeu  twelve  nnd  one  should  Ite  s]x:iit  in  play.      Dinner,  coust»liti^  (if  plain 
roast  or  boiled  moat  and  a  fariiiaci'KiuK  pudding,  inny  occnj>y  half-an-hour,  oixl  aftf 
a  short  interval   for  digestion  school  work  may  be  resuniixl  for  two  hour*.    The 
evuiiiug  or  home  lestHiuu  should  bu  light,  and  should  not  make  a  greater  donud 
upon  the  child's    time  than  three-i)uarteni  of  an  hour,  aiul  he  kIjouM   go  to  led 
at  lune.     Children  should  be  helped  with  their  lessons,  at  all  cvimtd  when  tb«y  first 
attend  schoob  and  they  should  l)e  tauKht  the  immense  saving  of  time  that  is  obtaintd 
by    close   attention    for  a  short  period.      AI!  loitering  and  inatteutjou  rJuMdd  l» 
discoura^'eil.      A   child    in   whom   habits  of  attention    have   iteen   cultivated  will 
learn  more  in  lialf-an-hour,  and  Irorn  it  more  accurately,  tluui  an  inattentive  diiU 
vill  do  in  treUe  Uie  time,  aud  all  time  so  saved  reduces  the  puriod  during  wfaidi 
active  oeeoDnuodiition  of  tlio  eye  is  rciiuii-ed.      It  uiay  just  be  uotiiA'd  eLid  thst 
nuuiy  cliildix'n  will  leam  by  oml  instniction — a  method   far  too  nmdi  nrglrebd 
in  our  scboniK — with  f^at  rapidity,  and  more  intelligently,  than   if  S(>t  down  to 
books  and  told  to  leai-u  a  lesson  by  heart.      But  few  parents  liave  the  time  ts 
<Iovute    Uiems'.-lves    systcumtacany    iu  the   morning  houra   to   their  childrm,  and 
tutors  nnd  governesses  are  apt  to  bo  discouraged  if  they  Hud  a  child  is  U( 
aud  inattentive  at  first,  and  thpy  commonly  take  no  pains  to  discover  the 
by  which  its   interest  may  l>e  e-xcited.      No  <loubt  can  be  entertained,  he 
that  if  the  relatives  can  davota  themselves  to  the  education  af  a  child  vilk  • 
strong  tendency  to  myopia,    or  are  wealthy  enough   to  procui^  the  ikerrirt*  *i 
others  wliii  will  take  an  uiteivst  in    their   work,    it   is    U-tt*r    to    txmdut-t   %ht 
education   by  means  of  oral  instruction  mther  than  by  book   work  ;  and,  in  the 
case  of  a  girl,  fine  sewing  and  othrr  kinds  of  fumimne  oocupation  ont*iting  m? 
cloKe  cxaminatiim  with  the  eye-s  should  not  Ik;  insisted  upon, 

Tlie  rnt.iimalf  of  thir  proiluction  of  my*«i»iii  under  thiwe  circumslaupes  is  iKil  U* 
aelerotic  coat  of  the  eye  in  children  is  eompui'atively  soft  and  yielding,  and  that  iW 
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mnscles  efiecting  the  convergence  and  accommodation  of  the  eyes  required  for  the 
deax  vision  of  minute  objects  exert  a  kiiid  of  pressure  on  the  globe,  which  causes 
its  elongation ;  and  it  follows  that  the  longer  the  hours  of  work,  and  the  closer  the 
application,  the  greater  is  the  deformity  of  the  eye  that  is  induced. 

As  it  is  the  exertion  of  the  eyes  on  minute  objects  at  short  distances  that  really 
tries  their  powers,  and  in  many  instances  leads  to  trouble,  especially  if  they  are  not 
quite  healthy,  it  is  clear  that  the  arts  of  reading,  writing,  sewing,  and  music,  in 
the  acquirement  of  which  much  of  the  accommodative  work  of  early  life  is  done, 
should  be  practised  under  those  conditions  which  experience  has  shown  to  be  most 
&Tourable,  and  that,  as  fai-  as  possible,  the  objects  themselves  should  be  well- 
illuminated  and  defined.  The  quantity  of  light  admitted  into  a  schoolroom 
should  be  a  point  of  tlie  first  consideration;  for,  although  a  moderate  or  small 
amount  of  window-surface  may  give  sufficient  light  to  enable  children  to  read, 
write,  or  sew  with  ease  and  comfort  in  the  middle  of  a  bright  summer  day,  it  may 
be  seriously  defective  in  the  darker  days  of  winter,  and  especially  in  the  afternoon, 
indacing  the  children  to  stoop  over  their  lessons,  and  to  strain  their  eyes  by  close 
ixupectiou  of  their  work.  It  has  been  ascertained  that  in  schools  where  lighting 
is  defective,  other  things  being  equal,  myopia  is  most  prevalent;  and  the  rule 
has  been  laid  down  that  window-surface  should  be  one-fourth  or  one-fifth  of  the 
floor-surface.  Tliis  propoi-tion  is  ample  in  tlie  case  of  a  house  standing  apart^ 
or  for  the  upper  stories  of  a  town  house  ;  but  it  should  be  borne  in  mind  that  in 
towns  much  of  the  sky,  wliich  alone  affords  the  requisite  supply,  is  cut  off  by  the 
opposite  houses.  Properly,  the  space  between  the  schoolroom  windows  and  the 
neighbouring  houses  should  be  twice  the  height  of  the  adjoining  buildings, 
though  few  streets  in  London  and  other  large  cities  fulfil  this  requirement. 
The  light  admitted  by  a  skylight  is  good,  since  it  falls  vertically  on  the  paper  and 
illaminates  all  parts  alike,  but  it  can  only  be  obtained  in  exceptional  instances,  and 
rooms  so  lighted  are  dull  and  uninteresting,  and  give  the  impression  of  being  in  a 
well.  It  is  generally  admitted  that  light  should  enter  from  the  loft  side.  The 
advantage  of  this  in  writing  is  obvious,  fur  the  strokes  made  with  the  pen  ore  at 
once  seen ;  whereas,  if  the  light  enter  from  the  right,  they  aro  to  a  certain  extent 
concealed  and  in  shade.  Front  light,  especially  if  to  the  south,  is  dazzling,  and  in 
the  event  of  a  sloping  desk  being  used,  causes  the  writing  or  text  to  be  in  the  shade ; 
and  light  entering  from  behind  is  necessarily  obstructed  by  the  body  and  head ;  and 
neither  of  these,  consequently,  is  so  good  as  light  entering  from  the  left  side. 

During  the  long  afternoons  and  evenings  of  winter  some  kind  of  artificial  light 
most  be  used,  and  the  choice  in  schools  usually  rests  between  gas  and  candles — gas 
being  generally  selected  on  the  several  groiuids  of  safety,  cleanliness,  and  economy. 
Qas,  however,  spoils  the  air  to  a  much  greater  extent  than  other  means  of 
illumination,  not  only  using  up  more  oxygen,  but  yielding  by  its  combustion  a 
considerable  volume  of  sulphurous  acid  and  other  gases,  which  are  extremely 
deleterious,  even  in  small  quantities.  The  effects  of  these  gases  arc  quickly  shown  in 
conservatories  by  the  drooping  of  plants,  and  make  themselves  apparent  in  our 
rooms  by  their  action  on  the  leather  binding  of  books.  Tlie  fish-tail  light  is  apt  to 
flicker,  though  with  a  Sugden's  burner  and  shade  it  can  be  made  sufficiently  steady. 
49 
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U  candies  are  used,  there  should  bo  at  least  two  to  every  four  boy*.  For  ham' 
work,  a  korosone  lamp  will  bo  found  very  aervicaitle.  It  sbuuld  ban.'  a  dut- 
grcen  shade  to  protect  the  eyes,  with  wLiU"  internal  Eortacc  to  refloci  tlie  IqJ* 
cm  the  book.  But,  as  already  remarked,  the  lessons  dooo  at  borne  and  fo  tlie 
eveniiiga  should  l>c  short.  A  healthy  cliih],  from  ten  to  fourteen  ye*r«  of  agr,  wku 
has  risvn  at  7  A.ro.,  and  has  pursued  a  proper  »tystem  of  education  daring  thp  diT, 
is  not  in  a  oondition  to  begin  seiious  study  at  seven  at  night,  or  at  least  tn  do  mow 
than  an  hour's  work  ;  and  if  the  exigences  of  mo<!oru  oxaDiinatiuns  « ill  .-iTlr.*-  of  it 
the  evening  is  the  time  for  relaxation  and  pleasure; 

Again,  although  good  illumination  occHpifis  the  foremast  plaoe  l)-»;ii: -■  .'  .■ 
essential  for  giving  definition  of  external  objects,  yet  it  is  of  scarcely  les*  iiiij",t  l  ^ 
tliat  the  objucU  Ihi^mselves  should  be,  as  fur  as  possible,  clearly  cut  and  well  drfin^ 
and  shoidd  gi%'e  no  nnnecesflarj'  trouble  to  the  eye  and  brain  in  acqiuring  a  bwr- 
ledge  nf  them.  It  cannot,  therefore,  bo  mgarded  as  a  matter  of  small  impoRasB 
to  consider  what  f  onus  of  printed  books  and  what  kinds  of  sewing  should  l>e  prcKttltH 
to  young  cliildron,  and  on  these  poiuts  much  interestiug  iufonuatioa  hiU  hwi. 
recently  obtained. 

It  may  ho  stated,  as  a  general  role,  that  the  l>ookR  given  to  children  to  read. 
and  especially  those  that  are  given  to  them  to  acquire  a  knowledge  of  th«  *rt  d 
readin^^  should  l>e  of  largo,  clear  typo,  aiid  sfaouhl  be  printed  on  good  papff.  Ii> 
this  respect  the  Romuu.  type  of  the  present  day  is  a  manifest  improvcmeat  upon  the 
Gothic  type,  which,  up  to  a  recent  period,  was  in  common  »ise  throughout  Geraiaay 
The  Gothic  tyi>e  was  vmployod  by  the  earliest  German  printers  to  make  their  I-oob 
referable  the  contemporary  manuscripts  ;  and  it  is  believed  by  some  that  the  R>>niiii, 
or  Latin,  ^pe.  as  we  call  it,  but  which  is  termed  "  ontiqna "  by  German  waA 
o&er  printers,  was  the  creation  of  Italian  humanism,  and  waa  adoptetl  as  rrivt- 
venting  at  once  a  close  ai»prosLinmtion  lo  the  character  of  tlio  antique  cJiiaio 
and  rebellion  ngninst  the  monks,  from  whose  manuscript  cliaracttrr  the  Oothie 
■was  derived.  Javal  has  demonstrated  that,  in  reading,  the  eye  travels  along  s 
horizontal  lino  just  below  the  upper  extremity  of  the  tetters  which  oiMistitate 
the  words,  and  this  movement  is  made  in  accordance  with  our  Western  totA 
of  printing  and  reading  in  horizoutnl  Hnea  from  left  to  right,  and  to  avoid  taclwi 
and  complicated  movements  of  the  eyes.  If  the  upper  half  of  a  line  of  fs^ 
be  covered  with  a  shi^et  of  opaque  paper,  we  shall  find  that  it  is  difficult  to  mifci 
out  many  of  tlie  words,  and  almost  impossible  to  read  fluently ;  wbereai,  H  ^ 
lower  half  of  the  line  be  covered,  and  the  upper  extremitie?  of  the  letters  b*  aloof 
seen,  it  is  easy  to  read  the  Hue  ;  and  this  may  bo  attributed  to  the  greater  namlw 
of  letters  that  are  prr>]ongi?d  above  the  line  as  compared  with  those  below.  Tbn* 
of  the  former  wp  have  b,  d,  f,  h,  k,  I,  t,  and  the  dotted  i,  whilst  amongst  the  UrtR 
wo  have  only  g,  j,  p,  q,  and  y ;  and  taking  the  relati\'e  frequency  with  vhJdi  tbt* 
letters  are  \19ed.  together  with  capitals,  and  in  some  languages,  aa  the  FrrftA 
accents,  we  6nd  that  eighty-five  marks  are  above  the  line,  for  fifteen  belo*.  b 
every  hnndnMl,  and  to  this  eircnmstanee  is  due  the  fact  that  every  render  mas  hi 
eye  along  the  letters  a  little  below  their  upper  extremities  In  ^lical  fonm  J 
tjP^  the  letters  should  be  as  distinct  as  possible  from  each  other,  so  tbst  vc 
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difficnitf  may  exiat  in  reading  them.  This  ia  especially  the  case  vith  the  h  and 
the  b,  the  t  and  the  n.  But  these  are  not  the  only  points  that  demand  attention. 
The  thickness  of  the  do^-n-strokes  and  of  the  up-strokes,  the  spaces  between  the 
letters,  tiie  spaces  between  the  words,  the  space  between  the  lines,  and  the  length 
of  the  lines  themselves,  are  all  points  of  interest,  and  have  all  received  consideration 
at  the  hands  of  printers. 

The  following  words  represent  well-known  sizes  of  type ; — 


firiBJoiU.      PfarL         Vinimi.  BMirffvoii.        Small  Pica.         Pioa.        OrMt  PWnwr.  J)eubl«  Pita. 

iw  kkui     roond,  Uie     oommon 


task,  will   famish    all  we   1166(1    tO  cisk. 


It  may  be  said  that  no  type  smaller  than  Pica  should  be  used  to  teach  children 
to  read ;  but  when  they  have  once  acquired  the  art,  the  size  may  be  considerably 
reduced.  Cohn  proposes  that  the  type  of  ordinary  journals  should  be  4  mm.  in 
hedj^t,  which  is  equivalent  to  ^th  of  an  inch  ;  but  3L  Javal  thinks  that  it  may  be 
allowed  to  diminish  to  2  mm.,  or  t^  th  of  an  inch. 

The  list  of  conditions  is  not  even  yet  exhausted,  for  as  there  are  varieties  of  type, 
so  also  there  are  differences  of  printing,  and  although  the  ink  is  rarely  at  fault,  yet 
tiie  unpleasant  effects  of  letter-press  obtained  from  an  old  and  worn-out  fount,  and 
resulting  in  imperfect  impressions  of  the  individual  letters,  are  familiar  to  every  odc. 
In  such  cases  the  loops  of  the  a  and  e,  of  the  b,  d,  p,  and  g,  are  apt  to  become 
fool,  and  form  a  black  spot—"  monks  and  friars,"  as  they  are  termed  ;  the  long  letters 
become  broken  and  the  fine  up-strokes  imperceptible,  and  these  imperfections  are 
much  increased  by  roughnesses  and  inequalities  of  the  pa])cr,  which  may  also  have 
the  additional  disadvantage  of  being  poroua 

£ach  of  these  conditions  increases  the  difficulty  of  learning  to  read — an  art  that, 
from  the  smallness  and  nearness  of  the  objects  looked  at,  is  one  i-cquiring  great 
attention  on  the  pai-t  of  a  child.  Reading  is  so  universally  taught  amongst  tlio  upper 
danes,  and  is  in  such  constant  requisition,  that  many  persons  hardly  recognise  the 
difficulty  that  a  child  experiences  in  learning  it,  and  how  important  it  is  that  all 
difficulties  should  be  lessened  or  avoided. 

An  adult  practised  in  reading  bounds  from  word  to  word,  and  probably  sees  only 
a  letter  here  and  there,  his  knowledge  of  the  subject  supplying  the  others  and  sug- 
gesting the  meaning  of  the  sentence,  while  some,  as  is  recorded  of  Macaulay,  appear 
to  taJce  in  several  lines  at  a  glance ;  but  a  child  plods  laboriously  from  letter  to  letter, 
and  to  arrive  at  the  end  of  a  single  word  is  a  feat  accomplished. 

The  books,  then,  that  should  be  put  into  the  hanils  of  a  young  child  should  have 
these  characteristics  : — They  should  not  be  too  large  and  heavy.  The  pajier  should 
be  clean,  white,  and  smooth.  The  letters  shouUl  be  large,  well-formed,  and  well 
printed.  The  spaces  between  the  letters  and  between  the  words  and  lines  should  be 
relatively  wide,  and  the  line  should  not  be  too  long.  Tlie  light  should  be  gootl, 
and,  as  already  stated,  should  enter  from  the  left  side ;  and,  finally,  the  lessons 
ahonid  not  be  so  long  as  to  exhaust  the  power  of  attention.  The  habit  of  attention 
has,  like  other  habits,  to  be  learned,  and  a  few  minutes'  strain  at  a  time  is  as  much 
iw  can  be  expected  from  a  child  of  six  or  seven.     , 


THE   ET£   AND    SIOBT. 


Tbe  mtroUuciiou  of  goo^l  prints  into  utory-booka  is  of  advantage,  alucc  il  InU 
oxcites  tin;  attention  and  relieves  the  eye.  It  would  be  wotl  if  olul«lren  who  liavp  ut 
lieretlirary  tendency  to  layopia  wurw  taujjkt  by  tbe  long  slips,  with  a  pirture  attii* 
h&ad,  solfl  by  most  o£  the  large  stationers.  Th(>  cliild  ahoul.l  be  placed  with  liii  htik 
to  the  litflit,  aud  at  a  distance  o£  four  or  sis  t'eot  from  the  slip.  The  aepwate  lettai 
and  word»  niny  be  indioat«d  by  the  teacher  with  a  light  wauL 

The  modR  Jn  which  writiug  should  bo  taught  i^  hardly  less  iiii]iortiuit  thau  rvMliii^ 
Childi-on  are  apt  to  bo  very  slovenly  in  tliU  respect.  They  place  the  copybook  m  *ll 
sorts  oi  iuipoiiiiible  portions — -rtaDding,  ktif^dling,  or  lying ;  and  those  who  ha\-c  mudi 
to  do  with  e.xaininattoiu  know  oiUy  too  well  that  mach  of  the  bandwritiug  of  ihi 
[present  day  is  very  irr^ular  and  indistinct,  occasioning  not  only  lots  of  time  bat  of 
temper  to  decipher  it  It  in  customary  to  insist  that  the  copy-book  aliouM  be  strai^ 
before  the  child,  but  no  rapid  writer  ever  places  his  sheet  in  that  poaitioiL  lit-  an 
sqimre  to  the  t&ble,  rests  the  arm  well  upon  it  ^m  tlie  elbow  downwards,  thon^ 
witli  a  slight  elevation  of  tlio  wrist,  the  hand  being  8up|)orted  on  the  little  finjct 
The  pen  is  held  between  the  thumb  and  tirst  and  second  fingcra,  pointing  well  a 
to  the  right,  and  thv  paper  is  almost  always  so  placed  that  the  di^nnal  from  the 
comer  to  tl)c  Ictl  is  perpendicular  to  the  edge  of  the  table,  and  tlierc  is  no  obj' 
to  this  position  being  taken  up  by  the  child. 

The  child  sliould  be  taught  to  -vrnUi  early.      Tlie  page  should  be  at  fourtMii  or 

fifteen  inches  from  tho  eyes,  and  should  be  placed  either  op[iosite  the  right  ihootdtf 

or  diagonally  in  front  The  body  and  head  should  be  held  fairly  upright,  or  with  hot 

A  modernte  inclination  forwai'd.     The  copy-book  should  be  placed  on  a  d^tl; 

inclined  desk.     Tho  page  sliould  be  well  illuminated. 

Some  childi-en  are  taught  to  write  by  means  of  a  slate,  or  with  leail-pencil  and 
paper,  perhaps  on  Uie  ground  that  tliese  methods  arc  more  cleanly,  and  that  thov  ii 
lew  risk  uf  injury  to  cufls  and  collars;  but  the  objections  to  both  plans  are  that  tiiw 
is  A  particular  reflex,  and  that  tlie  letters  are  indistinct  unless  the  light  falls  b  % 
cerLiin  dirpc^tioiL 

Neither  reading  nor  writing  should  be  permitted  in  the  dim  light  of  eTenli^; 
nor  shout  1  a  child  e%-er  be  allowed  to  read  stretched  out  on  tlie  hoarihrn^  m 
deavouriuc— 


"  Whilst  <]ytn?  ombon  tliroujih  the  room 
Ttiarh  light  to  i-«uutorfuit  a  gloom"— 


to  spell  out  ita  lessons.  The  head  is  necessarily  brought  within  a  few  inches 
book,  and  the  strain  on  tho  eye,  both  for  nccomnjodation  and  on  account  of 
<jieut>  light,  is  very  great.  Tho  same  may  be  said  of  reading  in  bod,  whid  b 
distinctly  hurtful  If  the  child  lies  prone,  the  same  objections  hold  as  in  Ifia; 
before  the  fire  ;  if  supine,  tltere  is  a  great  tendency  to  bring  the  bfwk  vwy  dow  »• 
tho  cye».  au'l  to  make  it  re^  on  the  cheiit  for  support  Considerable  stntn  »  afcn 
exerted  on  thi:  inferior  rectns  muscle,  or  that  one  which  rotates  Uio  eye  A>w*- 
word ;  and  this  is  often  complained  of  by  those  who  read  much  whilii  ID  lb 
recumI>ont  position. 

But  girla  are  taught  the  art  of  sewing,  and  this  is  certainly  mora  Irving  to  lk« 


J 


tlian  any  work  tlmt  1>oys  are  called  u[>on  to  da  In  ordinary  coarse  calico  there 
lire  abuut  sovenly  threads  to  Uio  iucli,  luid  wlmt  iii  couBidcird  good  work  in 
Htitchio^  consist^t  in  hiking  up  four  thrurtds,  two  in  front  of  the  cotton  and  two 
behind ;  but  in  motlpratf^Iy  linf!  Hnen—Hlii it- front,  for  example — there  ai*o  nl>out 
120  tKruadii  to  the  inch,  so  that  the  child  has  to  work  to  tlic  sixtieth  of  an 
:h — a  very  moch  smaller  distance  tliau  the  muallcijt  print. 

The  serious  results  o(  lacc-work,  in  which  tlie  eyes  are  severely  taxed,  compelling 
nearly  all  who  work  at  it  to  use  imignifying  glasses  and  leading  to  pn^matiire  decay 
the  eyes  and  loMt  of  virion,  and  tlio  impairment  of  vision  complained  of  by  girls 
lo  work  at  night  on  articles  of  dress  of  a  block  colour,  aro  suiGcient  evidence  of  the 
injurious  eOl-cU  of  sewing  if  too  Eiio  ur  prolonged,  or  pcrforuioJ  under  unfiivouruble 
oonditton  of  li^'lit.  Jlence  the  sewing  i-equiretl  of  chihlren,  whilst  it  should  \ie  neat 
accurate,  should  not  be  too  fine,  nor  sliould  too  much  bo  exacte<t  of  them. 
Many  children  complain  that  aft«r  working  for  a  few  minutes  the  stitches  and 
threads  grow  dim  and  ijidistinct,  and  that  if  tJiey  still  continue  to  exert  tho  eyes, 
tiio  stitches  run  into  each  oilier,  and  a  peculiar  feeling  of  dizziness  anil  sometimes 
af  headache,  or  tension  about  the  brow,  is  experienced,  which  disappiuirt)  as  soon  on 
work  is  given  up.  In  many  cases  the  distress  of  the  child  ia  appirent,  for  the  eyes, 
after  working  for  half-an-hour,  become  red  and  stream  with  water.  In  some 
fxtreme  cases  vomiting  ia  actuully  induced  by  luiy  prolonged  effort  to  work.  In 
the  largo  nmjority  of  these  cases  the  child  is  long-sighted,  fmd  the  explanation  of  the 
synipComs  has  already  boon  given. 


■     nea 
I     oon( 


UlCEK   of    THK   CoBSB.'i. 


Tlie  nidy  i-einalning  aflcction  of  tli'B  eyes  in  childhood  which  needs  mention 
here,  as  being  ca[inble  of  prevontiou  by  judicious  treatoiont,  is  ulcer  of  the  cornea. 
An  ulcer  of  tlie  cornea  commenees  as  a  suiall  speck  situated  on  the  eornea  or 
glass  of  the  eye,  or  upon  the  white.  At  first,  careful  examination  showH  that  it  in 
slightly  elevated  ;  but  in  the  course  of  a  few  days  tho  top  sc[iarates,  the  contents  of 
the  little  pimple  aitj  discharged,  and  a  pit  or  ulcer  is  left.  Much  discomfort,  if  not 
actual  [tain,  is  usually  experienced  Light  is  disagreeable^  and  the  lids  are  kept 
dosed,  or,  if  forcibly  opened,  a  flood  of  tears  esca[)es  from  them.  The  disease  often 
attacks  wt^k  and  stntmous  children,  and  tliese  may  often  be  seen  clinging  to  tlieir 
mother,  with  their  heads  buried  in  her  lap,  or  sitting  in  a  dark  comer  of  a  i<oom 
with  their  hands  l»efore  their  eyes  to  exclude  the  light,  for  hours,  almost  motionless, 
during  the  day  ;  thongh,  when  twilight  comes,  they  will  sometimes  rise  lo  play,  and 
then  a  casual  observer  sees  in  the  dim  light  scarcely  an)'thing  to  indicate  that  an 
im|Kirtant  disease  is  in  progress  in  tlio  eye.  When  an  ulcer  hiw  fo^al^d,  medical 
adrioe  should  at  once  be  obtained ;  and  the  disease  is  here  only  noticed  in  order  to 
point  out  that  it  is  oft«n  dependent  upon  injudicious  diet. 

The  children  of  tho  jmor  are  constttiitly  brought  to  the  out-patient  rooms  of 
hospitals  eating  unriiK?  fruit  or  sucking  swect»,  whil-tt  it  ia  admitted  that  tlioy 
hare  little  appetite  for  wholesome  ni-tieles  of  diet  Other  pagew  of  this 
Tolumu  are  dovot«d  to  the  conwderation  of  tho  food  that  is  most  appropriate 
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in  quantity  and  quality  for  children ;  but  if  it  could  be  impressed  on  Uu 
minds  of  the  motlipm  of  families,  both  rich  and  poor,  that  bread  and  niilk  <f 
]iorridge  for  breakfast,  meat  and  potatoes,  followed  by  soma  farinaceous  padilin^ 
for  dinner,  and  broud  aiid  milk  ngain  for  tea,  constitute  a  vholesome  (lift,  ai 
that  it  is  well  to  abstain  from  sw(«tK,  raw  fruit,  and  pastry,  many  caset  of  ulcer  of 
the  cornea,  which  puzzle  the  medical  attendant^  irritate  the  child,  and  dlBtrm  ^ 
I  porenta,  would  be  prevented  or  cured. 

The  Care  of  tue  Eves  in  Middle  Aob. 

The  care  of  the  eyes  in  middle  age  must  depend  in  great  measure  upon  the  occo- 
pation  that  iii  followed  iiud  the  means  of  livcliliood.    Tliose  who  live  in  a  tetaponk 
cliniate,  mid  are  engaged  in  open-air  avooatiooii  such  as  farming,  or  who  patioe 
tho  oi*dinary  life  of  an  Kngligh  gi>nil(>man,  and  have  healthy  eyes  to  begin  with,  and 
who  are,  witlml,  mcxlernte  in  the  gi'atitioation  of  their  af^ctites,  should  be  practirallj 
free  from  uphtlialmic  tllHuasc  ;  bm  thtre  are  numerous  trwles  tho  prosecution  of  whjcii 
'  <»natitute5  a  strong  pi-cdisposing  cause  to  impairmcut  of  vision.    Many,  like  (hoM  d 
the  tailor,  thi*  compositor,  a:icl  the  neni^iiiti-vaH,  are  harmful  in  consequence  at  tht 
siistiiined  exertion  of  the  ciliary  miisoies  in  etTccting  the  accommodation  of  the  ere  for 
near  ohjt^t:^,  which  they  retiuire.     Otbei-ii,  like  tliat  of  the  washerwoman,  are  injanoai 
in  €0usc<iutjuce  of  the  alteruntc  exposure  of  the  eyes  to  cold  and  damp  heat    Othnx 
like  those  of  fitters,  nvelt4.-r!t,  liiimmemien,  and  smiths  of  all   kinds,  owing  to  tin 
liability  to  accident  and  the  etTects  of  bright  fireo.      Othcfs,  like  form  Inboonn) 
harvestmen,  iiml    reapers   generally,  are  exposed   to  cold,  and  to   the   sluguUrlj 
dangerous  results  of  a  slight  soratch  of   the  surface  of  the  eye  with  an  awn  tf 
barloy  or  a  blade  of  grass — dangerous  Iiocause  they  ore  usually  disni>gard«d.  and 
the  iimn  continues  to  work  imdcr  a  hoi  sun  and  drinks  largt'ly,  whilst  he,  pcrl!*}!^ 
takes  little  food.     Loss  of  tUo  eye  often  rvsultn  ui  thcso  cases  from  what  might  luv* 
boeii  originally  cured  liy  the  instillation  of  a  di-op  of  sweet  oil,  ond  tho  ap)>Ucatia(i 
of  a  wet  pad  and  lisudage,  witli  rest  of  the  eye  for  a  few  lionra. 

It  is  an  interesting  fact — showing  that  the  employment  of  a  glaas  to 
mimite   detail^t,  even   wheu    used    in    one   eye   only,  is  quite   Iiarmli 
examination  of  a  con^identble  number  of  watchmakers  lias  shown   ibey  hart  A 
grjod,  if  not  somewhat  better,  aveiugc  Wsion  than  men  following  other  aTocatioaa 

There  are  two  agents  that  iu  midlife   are   largely  used,  and  which  dasem 
attcntion^tobacco  and  aleohoL 

That  tobacco  exerts  a  powerful  influence  on  the  ner\-ous  system  ia  weD  lai*mi 
Tlic  first  cigar  produces  a  series  of  ed'eoU  that  are  as  unpleasant  w  ikoj  a" 
distinctly  rcft-rabk  to  this  action.  The  burning,  bitter  tasto  in  the  moutli;  tW 
augraont/)d  ilow  of  saliva;  the  nausea  and  vomiting,  followed  by  ]HirgiD^,  *if 
.ciddinesa  and  fointness;  the  pallor  of  the  face;  the  outbreak  of  perspiiatioa  a 
tlio  brow;  the  feeble  and  frt>i[uent,  or  slow  and  feeble,  action  of  tiie  heart,  nd 
Wio  inter  prostration  of  the  whole  miLscular  system;  the  doproaioa  of  ifc* 
jieraper.unre,  and.  as  physiological  exporiments  show,  the  diminished  pnanuv  of  ifc» 

lin  the  vessels ;  and,  fimUly,  as  has  actually  occurrml  when  an  exMaRTcquanti^ 
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has  been  consumed,  the  fatal  effects  that  may  ensue — ail  betoken  the  extremely 
jKfisonous  propertiea  of  the  drug.  A  single  drop  of  nicotine  applied  to  the  eye  of  a 
cat  will  kill  the  animal  iu  a  few  minutes.  A  small  bird  will  die  from  the  inhalation 
of  a  portion  of  nicotine  vapour  so  small  as  to  be  inappreciable  by  a  fine  balance. 
Babbits,  cats,  and  dogs  die  in  from  twenty  to  thirty  seconds  with  less  than  a  drop 
placed  on  the  tongue,  so  rapidly  is  it  absorbed,  and  so  violent  are  its  effects ;  and 
man  suffers  severely  with  only  the  25th  of  a  grain. 

No  doubt  the  mode  in  which  it  is  used — namely,  in  the  form  of  vapour — materially 
reduces  its  poisonous  effects  ;  for  much  of  the  nicotine  is  probably  destroyed  before 
it  is  inhaled  by  the  action  of  the  heut  of  the  burning  leaves,  but  some  must  clearly 
be  absorbed  by  old  sailors  and  othere  who  chew  tobacco. 

Habit,  however,  overcomes  this  action ;  the  system  becomes  accommodated 
to  it,  and  that  which  was  at  first  detested  becomes  at  length  endured,  then 
enjoyed,  and  ultimately  almost  indispensable.  There  are  men  who  would 
prefer  to  be  blind  rather  thou  give  up  smoking,  and  it  cannot  be  doubted 
that  it  acts  iu  some  way  or  other  advantageously  in  the  general  economy  of  the 
body.  I  The  rapid  manner  in  which  the  habit  spreads  through  a  country  when  once 
introduced  into  it — tlie  fact  that  tobacco-smoking  is  practised  by  a  very  large 
proportion  of  the  males  in  the  whole  of  Western  Europe  and  in  America, 
notwithstanding  the  gi-eat  variety  of  race  and  habits  of  life — shows  that  it  must 
possess  some  beneficial  qualities.  Its  votaries  generally  extol  its  soothing  and 
tranquillisijig  effects,  especially  when  the  mind  is  exhausted  and  irritable,  and  state 
that  it  promotes  digestion,  and  contributes  to  mental  activity. 

But  even  those  who  are  habituated  to  it  can  generally  perceive  tlie  effect  of  an 
overdose,  or  excess,  which  betrays  itself  by  tremors,  unsteadiness  in  the  coordinated 
movements  of  the  hand  and  eye  in  actions  requiring  delicate  manipulation,  and 
by  wakefulness. 

Those  who  have  paid  special  attention  to  the  process  of  training  for  the 
performance  of  great  feats  of  pli}sical  exertion,  such  as  racing  or  rowing,  consider 
that  gootl  material  can  be  rai'oly  found  amongst  men  who  are  seriously  distressed  at 
the  sudden  relinquishment  of  the  habit 

It  must  not  be  forgotten,  liowever,  that  the  number  of  cases  of  impaired  vision, 
■which  even  those  who  are  engaged  iu  ophthalmic  practice,  and  who,  therefore, 
ore  likely  to  meet  with  them,  can  certainly  refer  to  the  action  of  tobacco,  is 
surprisingly  few.  Thousands  of  men  smoke  many  cigars  or  cigarettes,  or  pipes,  and 
yet  cases  of  tobacco  blindness  are  so  rare  that  some  still  doubt  its  existence.  The 
truth  seems  to  be  that  it  seems  to  affect  the  nervous  system  of  some  men  much 
more  powerfully  than  that  of  others ;  here,  as  elsewhere,  one  man  may  take  with 
impunity  what  is  seriously  injurious  to  another.  As  a  rule,  in  what  is  termed 
tobacco  amaurosis,  the  failure  of  vision  ia  gradual. 

Some  intelligent  siu-geons  hold  that  when  tobacco  exerts  a  prejudicial  infiuence 
on  the  eyes  it  is  due  to  some  idiosyncrasy  on  the  part  of  the  individual,  for  it 
sometimes  occurs  at  an  early  period  of  life,  when,  therefore,  tlie  poison  has  heui  less 
time  to  act  injuriously  ;  and  it  has  been  noticed  that  the  relatives  of  such  young 
persons  have  been  liable  to  exhaustion  or  wasting  of  the  nerves  from  other  causes. 
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One  of  tlic  reasons  that  noider  it  difficalt  to  mark  and  disUDjpduli  VoHm 
poisoaing  is  tliat  ita  exoessirp  use  la  often  associated  «ith  otlier  cauws  of  awrt 
depression,  mich  br  the  abuse  of  alcohol,  or  excessive  mental  exertion. 

Tho  motle  iu  which  toliecco  is  consumed  may  reaaonably  be  sopposed  to  mrt 

mma  influence.      Tlie  ftctive  principle  is  the   highly  |<oisonous  fluid   and  voUiile 

alkaloid   nicotine.     It  exists  in  tlm  leaves  in  ppopurtiona  varying  fmm  (ourlMn 

to    seventy-nine    parts    In    1,000 — the    former   quantity  existing  in  tlm 

lore  delicateJy-flflvouretl  and  highly-prized  tohaocos  of  Ha™nnah,  tlie  hitt«T  in  tbs 

^coarser  kinds  grown  in  middle  and  southeni  Kurope.     The  composition  uf  mcotiM 

ia  ropre8eute«:l  by  tho  fnrtiiula  N^H^O*. 

Frobahly,  the  woist  method  of  using  tobacco  is  that  of  dicwing,  for  eren  if  tb 
saliva  be  not  swallowed  a  large  proportion  of  the  juice  must  be  absorbed.   AmoDfA 
those  who  use  cigars  some  inhale  the  smoke  into  the  longs,  whilst  others  only  sUdt 
'  ft  to  enter  tlie  mouth,  or  mouth  and  nose. 

It  has  been  suggested  that  one  reason  why  tobacco  poiaoning  is  xwe,  k 
that  more  or  less  alcohol  is  consumed  wiUi  it,  «nd  that  possibly  the  actioa  of 
alcoliol  end  tobacco  may  bo  antagonistic,  so  that  tlie  poison  and  the  antidote  •» 
token  Rimultftneously. 

It  is  possible  that  jiarticular  kinds  of  tobacco  may  exert  a  prejudicial  iufloenn 
on  tlie  nervous  system,  though  it  is  more  probable  that  the  syslmn  beeomn 
aocustomcd  tu.  and  can  bear,  a  certain  amount  of  nicotine,  whilst  if  this  be  matoisll; 
inereosed  its  ill  elfpcUi  arc  soon  expcrienoocl.  A  remarkable  esse  snpporting  tU 
latter  view  lias  bui-n  placed  on  reoonl  l^y  Cohn.  in  which  a  goiitloman,  seventy 
years  of  ago,  appliwl  to  him  on  account  of  rapi<lly -failing  ucut^ness  of  vision.  Tbe 
patient  was  a  hnin  man,  the  picture  of  goo<l  health,  and  had  been  accnstom^  to 
smoke  from  twelve  to  fifteen  Havannah  cigara  daily'  from  the  age  of  lificen  witkont 
oxpcriencuig  the  slightest  impairment  of  his  otherwise  excellent  vision.  A  Ir* 
months  before  applying  to  M.  Cohn,  however,  he  had  taken  to  smoking  a  kind  of 
Dutch  cigar,  still  conftnming  from  twelve  to  Sfteen  daily,  ami  in  the  coarse  of  tiat 
period  his  vision  liad  rapidly  failed.  lathe  right  eye  it  was  reduced  to  ^'-Ui  and 
in  the  left  eye  to  -«*„lli  of  its  normal  HDiotint.  Hlh  perception  of  colonn,  espodoDf 
of  red  and  green,  was  lowered,  both  tiiitjt  in  sniall  objects  appe»riiig  yenovisk 
No  changes  could  !«  discerned  in  the  eye,  after  the  most  careful  exomiiittdai. 
M.  Colin  Hftemiinod  to  have  the  two  kinds  of  cij^rs  analyzed,  and 
forwanlifd  them  in  Dr.  Polccfc,  an  experienced  chemist.  At  first  sight,  it 
that  the  Havannnh  cigars,  which  had  been  freely  smoked  for  upwards  of  fifty  ytatt,, 
contained  a  larger  quantity  of  the  poisonoxis  agent  nicotine  than  the  otlien,  far  tlMT 
oontidned  2'0'2  per  cent  of  nicotine,  whilst  the  Dutch  cigars,  whiiA  be  hod 
oommenceJ  to  use,  and  to  which  he  attributed  his  dimness  of  vision,  coal 
only  1-8  per  cent  of  nicotine.  Tlie  enigma  was,  however,  solved  by 
the  cigars ;  and  it  then  appeared  that  wltilst  tho  barmleai  Ha%-annah  oftfi 
weighed  72-5  gniins  each,  the  harmful  Dutch  cigars  weighed  139  gmins 
so  tluit  in  smokiog  an  en^uaJ  number  of  each  kind  he  inlialod  in  tb« 
of  the  Dutch  cignra  nearly  half  as  mnoli  again  of  nicotine — that  Ib  to  mj, 
that  in  smoking  twelve  Havannah  cigars  he  inhaled  216-5  gruni  of  skoliMV 
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rhilst  in  smokiiig  twelve  Butch  cigars  he  inhaled  300  grains  of  nicotine.  It 
nay  be  added  that,  by  reducing  the  allowance  of  cigars  to  a  minimum  and  by  the 
^ministration  of  appropriat*  medicines,  the  vision  i-apidly  underwent  improvement, 
hough  some  dulness  of  vision,  both  for  objects  and  colours,  remained.  Not  only, 
herefore,  the  number  and  kind,  but  the  actual  weight  of  the  cigars  used  should 
)e  considered. 

The  use  of  tobacco  is  commenced  vei*}'  early  iu  some  nations.  In  "The  Voyage 
f  the  Vega"  Captain  Nordenskiold  states  that  the  Chukchca  of  all  ages  are 
;reat  smokers.  He  often  saw  little  boys  leave  their  mother's  breast  to  take  a  whifT 
►r  two  of  their  father's  pipe,  and  then  go  back  to  their  mother.  The  children  of 
he  Chukches,  like  those  of  the  Eskimos,  suckle  unusually  long,  generally  till  they 
je  three  years  old.  The  women  do  not  smoke,  but  confine  themselves  to  chewing 
obacco,  and  this  they  begin  with  veiy  early — in  fact,  before  they  can  walk. 

There  is  reason  to  believe  that  in  certain  sets  of  men,  especially  of  business  men, 
.  quantity  of  alcohol  is  consumeil  which,  hard  as  their  work  may  be,  is  greatly  in 
xcesa  of  what  is  required,  either  for  nutnti\'e  or  social  purposes.  Men  who  have 
o  undergo  severe  mental  or  bodily  exertion,  can  bear  a  large  amount  of  stimulus 
rith  comparatively  little  harm,  though  it  probably  tells  even  in  them.  The  writer 
raB  once  crossing  the  broken  country  of  the  Western  Highlands,  when  at  a  height 
f  about  2,000  feet  he  was  glad  to  ask  for  refreshment  at  a  lonely  shepherd's  hut, 
he  occupant  of  which,  an  old  man  of  seventy,  was  just  opening  his  door.  He 
.ppeared  in  a  few  moments  with  a  large  tumbler  half  filled  with  whisky.  It  was 
.e<dined,  ou  the  score  that  on  an  empty  stomach  it  would  produce  intoxication,  and 
hat  if  milk  were  to  bo  had  it  would  be  preferred.  The  opportunity  was  too 
sinpting,  and  the  man  finished  it  himself.  On  inquiry,  it  appeared  that  he  had 
Iready  had  his  breakfast,  which  hod  consisted  of  a  basin  of  porridge,  and  such  another 
lass,  and  that  his  breakfast  for  many  years  had  included  at  least  this  quantity.  Yet 
«  was  a  robust,  powerful  man,  with  no  other  ache,  he  said,  than  an  occasional  attack 
f  rheumatism  in  winter — perhaps,  after  more  than  the  usual  dose.  This  man  was 
ocustomed  to  go  down  daily  into  the  valley,  besides,  he  said,  walking  about  nearly 
U  day  tending  sheep  ;  and  it  is  reasonable  to  suppose  that  the  difficult  air  of  the 
:oen  mountain-top  burnt  ofi"  the  alcohol  which  he  consumed.  Health  and 
xoellent  vision,  it  is  clear,  may  under  such  circumstances  !«  maintained. 

But  the  case  is  different  with  the  dwellers  in  towns.  The  quantity  taken  is  at 
sast  equal,  and  the  variety  i>robably  much  greater.  Whilst  writing  this  very  jMige, 
,  hale,  strong  man,  the  model  of  an  Englishman,  thirty-eight  years  of  age,  from  a 
»rge  provincial  town,  called  on  the  writer  complaining  of  great  impairment  of  his 
imon.  He  was  told  that  it  was  of  a  srrious  nature — that  it  was  the  indication  of 
iTing  too  fast,  of  eating  and  drinking  more  thsm  was  requisite,  and  of  taking 
oo  little  exercise.  "  Exercise  ! "  was  the  reply.  "  I  take  exercise  enough  ;  I  walk 
hree  hours  a  day  hard,  from  shipper  to  shipper.  I  hunt  on  Saturday,  and  I  take  a 
ong  walk  on  Sunday ;  but  I  acknowledge  I  do  take  more  than  probably  is  good  for 
oe."  He  was  asked  to  state  what  he  had  taken  the  day  before,  and  this  is  the 
tceoant  he  gave,  word  for  word  :— "  I  mafle  a  good  breakfast,  though  I  had  Iwen  up 
he  night  before  till  half-past  two,  playing  cards.     I  went  down  to  the  City  on 
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busine^  and  met  two  rnan(]r.,  and  we  had  a  bottle  of  diampogne  ;  as  we  ftnuM  it 
aaothor  friend  joiner)  uk,  and  we  had  another  Iwttlc  of  ehaniixigue.  I  tltim  W 
aonic  slieiTy  and  bitters,  and  walked  to  Cheapside,  where  1  hod  oysters  and  half*^ 
of  stout  I  then  took  soiuo  Kttmmel  lii|ueiir.  In  the  course  of  the  afbcrnouii  1 
hod  two  glasses  of  port  wine.  I  dined  at  scren,  and  had  a  pint  of  daret  AiUf 
dinner  I  had  one  glnss  of  hnindy-and-watt^r.  But  then,"  he  added,  "vesunlajr  m* 
a  Terr  light  day,"'     Such  inataiicea  of  excess  are,  probably,  not  rare, 

^^'lleu  it  is  uonsidcix-d  how  great  arc  the  <:hanges  in  the  economy  that  ntlminih 
in.  the  casting  off  of  a  bud  and  the  birth  of  a  child ;  that  the  bearing  uf  diildrat  a 
in  all  women  a  severe  strain  upon  tlie  oonstitutiou,  as  Indicated  by  the  dehih^«id 
exliaustion  that  are  experienced,  and  by  the  incapiicity  to  tako  Uie  usual  anoot 
of  exercise ;  by  tlie  languor,  sickness,  and  vai-iable  appetite  ;  and  by  a  variety  d 
well-known  symptoms — it  is  not  to  bo  woudorud  at  that  the  eyes  partjci{xitr  in  tb 
general  tUsturbanoe  of  the  constitution,  and  tliat  complaint  is  Jrcifwmll^  tsak 
of  more  or  leas  impairment  of  rision.    The  most  common  compluint  i>  '  ■  altj 

is  felt  in  reading  for  moi-e  than  a  few  minutes  at  a  time,  when  the  I.  ,  ^m  to 

inin  tt^ether,  and  a  fccUug  uf  giddiness  is  productMl  Ttiis  sensation  is  relieved  wlm 
the  t>ook  is  put  down,  and  \^hei:i  the  eyes  are  closed  and  rublied,  or  stroo^y  jftrmi 
ilulf  a  pn,^  or  more  can  then  again  Ijo  read,  but  very  soon  the  eaiue  vfwfUBt 
reappear,  and  aft^-r  a  few  iuefiectuol  attempts  the  Ixwk  is  thrown  down  in  doqair, 
and  feara  are  entertained  that  blindness  is  to  bo  adiled  to  other  troablnL  In  aoA 
cases  black  Hpots,  or  muscie,  are  apt  to  appear  lu  the  lleld  uf  \-isioa,  vikb 
produce  considei'ablo  annoyance,  for  they  coustancly  attract  attention  by  clHir 
movements,  which  follow  lliuso  of  the  eye.  whilst  they  are  apt  to  exactly  coiir  ud 
obscure  an}*  tuiuute  object  that  may  happt^tn  to  be  looked  at.  The  eyes  after  a  ditft 
£pell  of  work  not  only  feel  tired  and  ache,  but  look  red  and  oongi^sted, 
f>yelids  are  apt  to  adhere  in  the  moniing.  Objects  are  not  clearly  aciea, 
waklnic  a  distinct  effort  Is  rt^juired  to  see  print  of  eren  large  aize.  Towards 
fUid  after  food,  some  improvement  usually  take<s  place. 

These  symptoms  oi-e  oft«n  thought  to  Indicate  biliousness,  and  la  aomo 
they,  perliiips,  really  do  so;  but,  as  a  rnle,  the  patient  may  take  bean  •■' 
satisti^  tliut  tiioy  all  are  only  temporary,  and  tliat  with  ri<turning  Mti-    ^  y 

wholly  i>ass  uway.      Tliey  aix-,  in  truth,  only  indications  that  the  power  of  accoiBa*- 
dation  has  somewhat  failed,  that  the  ciliary  muscle  ts  a  little  weakcued,  that  | 
quires  an  unusual  ner\'ous  impulse  to  cause  the  muscle  to  contract,  and  that 
queutly  the  patient  is  teraponirily  made  presbyopic. 

The  affection,  perhaps,  attracts  mere  notice  because  it  is  apt  ta  oooar,  andil 
always  most  strongly  marked,  in  tlioso  who  are  long-sighted,  and  who  bav^  tbeitfa^ 
enjnycd,  as  tliey  lia%e  thought,  particularly  clear  and  good  vision,  and  a  littW  d»- 
aideration  'vl-UI  show  why  this  is  so.  The  long-sighted  person,  as  bus  bcvn  alm^F 
explained,  requires  to  make  a  certain  exertion — has,  that  is  to  say,  to 
the  eyes  for  distant  ubjecta.  A  vury  great  exertion  has  to  be  made  to 
objects.  Any  cause  that  weakens  the  tone  of  the  nervous  system  geucmll/  wiD  Uiirt- 
fore  act  much  more  strongly  on  the  hypermetropic  eye  than  on  th*f  uomally- 
e^  and  will  make  it  difficult  and  fatiguing  for  the  woman  to  reail  or  do  fine 
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in  proportion  to  the  degree  of  her  long-sightedness.  The  black  S[>ecks  and  flies 
complained  of  are  in  many  instances  small  portions  of  pigment  which  are  physically 
detached  from  the  ciii&ry  processes  by  rubbing  the  eyes,  and  after  a  time  break  down 
and  disappear.  In  cases  of  this  kind  the  patient  will  find  tltat  the  u:io  of  a 
low  power  of  convex  glass  will  8[>eedily  remove  all  her  discomfort.  Symptoms  of 
a  character  almost  identical  with  those  just  described  are  often  observed  during 
nursing,  and  may  generally  be  regarded  as  indicating  that  the  strength  of  the 
system  has  been  ovei-taxed,  and  that  the  child  should  be  weaned.  There  aro 
some  other  symptoms,  however,  which  may  happen  at  this  period  tlmt  should 
inmiediately  lead  to  careful  examination,  and  which  can  only  be  referred  to  here. 
Such  are  sudden  loss  of  vision  in  one  eye,  the  failure  to  see  one-half  of  an  object, 
and  other  forms  of  distorted  vision.  These  are  usually  indicative  of  a  blood-vessel 
giving  way  either  in  the  globe  of  the  eye  or  in  the  brain,  and  timely  and  good 
advice  may  avert  more  serious  mischief,  of  which  such  symptoms  are  often  the 
forerunners. 

The  Fbeservation  of  Siget  in  Old  Age. 

As  age  advances  various  circumstances  conspii-e  to  imj^air  the  vision,  and  to 
render  it  less  acute  than  in  childhood  and  youth.  The  media  of  the  eye,  through 
which  light  has  to  pass  before  it  reaches  the  retina,  and  ia  Iiich  in  young  people  are 
exquisitely  pellucid,  become  hazy  and  dull,  and  objects  are  seen,  as  it  were,  through  a 
smoky  glass.  The  lens,  in  particular,  loses  its  limpidity,  and  becomes,  if  not  cloudy, 
at  least  brownish  or  discoloured ;  and  many  may,  perhaps,  remember  the  discussion 
which  took  place  some  years  ago  between  Liebreich  and  Kuskin  as  to  the  peculiarities 
of  Turner's  painting  during  the  latter  years  of  his  life,  which  were  affirmed  by  Lie- 
breich to  be  due  to  Turner's  lenses  having  acquired  a  yellowish  tint.  Whether  this 
was  so  or  not  in  Turner's  case,  and  whether,  if  present,  it  would  account  for  the 
peculiarities  of  the  paintings  of  his  later  years,  is  beside  the  question,  but  it  is 
certain  tliat  the  lens  undergoes  degenerative  changes  with  advancing  years. 
Moreover,  the  nutritive  processes  are  less  active.  The  plate  of  our  photogiiipliic 
apparatus  is  less  sensitive.  The  visual  purple  of  the  retiim  is  less  freely 
produced. 

The  eyes  of  elderly  people,  further,  require  more  light  to  see  distinctly  than  those 
of  young  jiersons,  and  this  seems  to  be  due  to  two  circumstancea  First ;  as 
we  become  older  the  vis  inertia;,  or  resistance  to  change  of  the  nervous  system, 
occasioning  diniiuishcd  sensibility,  augments  ;  and,  secondly,  tlie  physical  conditions 
of  the  eye  are  less  adapted  for  the  reception  of  images.  Old  jwople  should  read 
chiefly  by  day,  or  obtain  good,  steady,  artificial  light  by  night.  l"he  print  they  read 
shoald  be  clear  and  of  feir  size.  Foot-notes  should  ixs  avoided.  As  a  rule, 
apectacles  are  required  after  the  age  of  fifty.  Hot  rooms,  bite  and  heavy  meals, 
are  injurious. 

The  main  characteristic  of  age,  so  far  ns  the  eyes  are  concerned — that  condition 
which  occurs  in  l»oth  sexes,  and  in  all  conditions  of  life — is  t!io  recodence  of 
the  near  point  of  distinct  vision.  The  printed  page,  the  piece  of  work,  is  gradually 
held  further  and  further  away  from  the  eye,  or  if  brought  near  its  close  exami- 
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nation  is  felt  to  be  a  stiiun,  and  the  exertion  can  only  bo  taoAc  for  >  dtott  oaa. 
Reinuto  objects  «ro  as  tJistiiict  as  erpr,  but  thp  outlines  of  nil  neiir  olji-cu  a» 
blurifKl  uiiil  confuspd.  Hen<^,  tU«  li^ttors  of  a  word  niu  into  one  ouothrr,  nd 
r»wling  and  sewing  lieconic  difficult  or  iiupossl^le.  The  eye  of  the  ar«^  Ixmsbo* 
doubled  or  treblc^I,  nnd  workmen  in  ull  kinds  of  liamlicnkfta  find  Ut*l  tk 
fihtti'pnfaa  of  tlir>ir  outlinrs,  wliethi?r  made  with  cliisol  or  brcteh,  is  inflow  b 
tlie  work  of  their  younger  days.  Pemistent  work  at  near  nhjectit  is,  under  Uinr 
circnm8tjtuc<:8,  distinctly  hurtful,  and  .ill  who  after  tlio  age  of  fifty  begin  to  W 
that  reading  at  night  is  attended  with  difficulty,  iiml  is  followed  by  redneii  uid 
iiicrca-sod  wirrftion  of  teal's  and  mucus,  causing  the  Uds  to  adhere  in  the  nrnminj 
should  Wtftke  tJiemselves  to  glasaes,  which,  if  appropriately  chosen,  will  reoUy 
aa  prewrvors  of  the  Tiston. 

Bui  that  condition  which   is  the  bnst  known,  and  one  of  the  most 
causes  of  impairod  viaioa  ill  old  age,  is  cataract. 

Tub  Natcrr  akd  Prevextton  op  Cataract. 

The  term  cataract  is  in  common  parlance  often  applied  to  all 
opacities  and  wliito  spots  about  the  eyes,  but  prc»|>erly  it  is  limited 
opaeitf  occupying  the  area  of  the  pupil,  and  resulting  from  a  change  in  & 
structure  and  coni|x>sitinn  of  the  lens.  The  lens,  Bo-nauied  from  ila  &b•p^  i* 
the  iijost  imjKirtant  of  the  transparent  media  of  the  eye,  and  is  Hw  agent  \fj 
which  the  rays  proceeduig  from  Inminous  bo<lie«  are  brouglit  to  a  fonu  <■ 
the  retina,  and  by  means  of  which  a  picture  of  the  outside  world  in  foni>ed  <M 
this  inctnbi-uue.  Its  sti*ucture  is  very  remarkable.  It  is  composed  of  a  nnmUr 
of  Hbres,  the  edfius  of  wljicli  are  slightly  toothed  or  Hcmitt-d,  and  which  inW 
lock  with  each  other  in  such  a  way  as  to  form  a  continuous  layer.  Then?  sir 
many  laycnt,  so  tiiat  the  lens  resembles  an  onion  in  miniature-  la  size  it  is  a^Mt 
one-third  of  an  inch  in  diameter  and  one-fifth  of  on  inch  thick,  and  it  is  jierfectl^ 
ti^annparfiit,  rtflecting  no  Hjjht  Htncc,  on  looking  into  the  eye  of  a  cbJkl,  tJw 
pupil  Rppiiis  alisohitoly  black.  As  age  wivancea,  however,  the  lens  becoi 
tranaiiarent ;  it  refletrta  yellow  rays  of  light,  and  one  of  the  cuoses  of  i 
and  dull  aspect  of  the  eyes  of  old  people  is  that  the  pupil  ]>re»nts  a  grpyish-T^« 
appearance,  due  to  the  change  in  character  of  the  lens.  Such  change,  however,  i* 
not  a  catai-nct ;  for  a  ]»ntient  may  still  see  well,  and  by  a  proper  amingemejit  d 
light,  the  details  of  the  back  of  the  eye,  that  is,  of  parts  behind  th«  lent,  im 
be  made  ont  with  perfect  distinctness,  proving  clearly  tliat  it  is  not  opaque  or  era 
cloudy. 

A  cataract  cunsj-sts  in  the  breaking  down  of  the  fibres  of  the  lens ;  tiwM 
become  finely  dotted  with  fat  drops  of  microscopic  size,  which^  after  a  tia^ 
together  to  form  larger  drops,  strongly  reflecting  light  The  fibres  thai  swU 
in  some  parts,  and  in  others  become  attenuated,  and  at  length  soften  uiil  roptara 
so  that  tiM-y  can  no  longer  be  traced  under  tlie  microscope ;  and  in  th«ir  place  ut 
fat  drnps— crystals  of  a  particular  kind  of  fatty  bo<ly.  named  cholcsterine— aaJ 
chalky  particles.     It  is  to  these  (if  we  may  so  call  tlieni)  foreign  sabst«noeat  " 
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well  as  to  the  altered  disposition  of  tin:  regular  layers  of  the  healthy  Ions,  that  the 
white  aspect  of  the  lens  in  cataract  is  due. 

As  a  rule,  cataracts  form  very  slowly,  though  many  instances  have  been  i-ccorded 
of  their  complete  formation  in  the  course  of  a  few  days.  Tliat  form  of  cataract 
which  results  from  injury — as  from  direct  blows  on  the  eye,  tho  penotmtion  of 
the  eye  by  the  point  of  a  needle  or  knife,  or  of  a  pair  of  scissors,  or  a  thorn — is 
rapid  in  its  development  It  is  due  to  the  admission  of  the  aqueous  humour  to  tho 
substance  of  the  lens,  and  to  the  swelling  up  of  its  tissue.  Such  cases  i-equire 
immediate  and  skilled  medical  and  surgical  treatment. 

But  the  ordinary  form  of  cataract,  which  occurs  .in  elderly  persons,  and  hence 
called  senile,  is  slow  in  its  progress.  It  usually  commences  in  one  eye,  which  may 
be  so  gradually  affected  as  to  be  iinnoticed  by  the  patient  until  his  attention 
is  suddenly  awakened  to  the  defect  of  his  vision  when  on  closure  of  the  healthy 
eye  he  attempts  to  look  through  a  telescope  with  it,  or  by  oltscrving  that 
be  is  unable  to  judge  accurately  of  distances — a  man  often  pouring  wine  over 
the  edge  of  his  glass,  and  a  woman  finding  it  difficult  to  hit  the  eye  of  her  needle. 
The  vision  is  often  preserved  when  the  cataract  is  far  advanced  and  very 
evident  even  to  unskilled  obsen'crs,  for  the  changes  described  above  occur  iu  bars 
and  patches,  leaving  portions  of  the  lens  clear  and  transparent,  and  through  these, 
as  through  lattice-work,  the  patients  often  see  fairly  well — quite  well  enough  for  all 
■ordinary  duties  of  life ;  and  even  on  occasion,  and  with  a  good  light,  well  enough  to 
read  or  write     The  development  of  catai'act  is  unaccompanied  by  pain. 

Now  and  again  we  meet  with  elderly  people  who,  after  wearing  convex 
or  magnifying  glasses  for  many  years,  are  able  to  give  them  up,  and  can  even  read 
amall  print  This  phenomenon  is  generally  due  to  the  supervention  of  cataract, 
and  to  some  slight  swelling  of  the  lens  having  taken  place. 

No  means,  except  operation,  are  at  present  known  by  which  a  cataract,  when 
<moe  fairly  formed,  can  be  removed.  Medicines,  lotions,  ointments,  electricity, 
magnetism,  are  all  weapons  of  quackery  and  charlatanry ;  and  no  experienced 
ophthalmic  surgeon  would  for  a  moment  encourage  the  hope  in  a  patient  who  has 
well  developed,  or  even  incipient,  cataract,  that  it  can  be  conjured  away  by  such 
means.  But  inasmuch  as  it  is  a  progressive  disease,  and  capable  of  being  hastened 
in  its  progress  by  circumstances  unfavourable  to  the  general  health,  so  it  may 
be. delayed  by  general  care  and  attention  to  those  rules  that  may  improve  the 
constitution :  good  food,  regular  exercise,  sound  and  uninterrupted  sleep,  a  quiet 
mind,  and  the  avoidance  of  all  work  that  may  strain  the  eye,  would  be  the  best 
means  for  delaying,  or  perhaps  temporarily  arresting,  the  progress  of  catai'act.  If, 
hovever,  it  still  continues  to  advance,  an  o|>eration  is  the  only  remedy,  and  this 
eonsists  in  the  removal  of  the  lens,  or  in  its  solution  by  the  natural  fluids  of  tho  eye, 
after  the  investing  capsule  has  been  divided  by  a  needle.  The  latter  method  is  that 
TBually  adopted  in  children,  the  former  in  those  occurring  at  an  advanced  period  of 
life.  The  operation  itself,  though  requiring  much  skill  and  knowledge,  as  well  as 
constant  practice,  on  the  part  of  the  operator,  is  not  in  itself  a  severe  one,  and  the 
high  interest  which  attiches  to  it  is  dependent  on  the  importance  of  the  issue 
zaUier  than  on  any  difficulty  or  danger  in  its  performance. 
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TuE  Pkotbctivk  Apparatus  op  thb  Err 
The  eye,  buried  as  it  is  in  a  deop  cavity  of  the  sinill,  and  restii^  npoo  i 
soft  cushion  of  fat^  is  remarkably  protected  from  injnry,  and  it  Is  nrt  to  fin! 
it  aorioualy  dninnged  by  direct  violence,  but  it  is  unavoidably  exposed  to  the 
cntmnce  or  lodgment  of  dust  and  to  the  action  of  irritating  vapoun;  to  the 
Bting  and  bite  of  insects ;  and  to  uiinor  troubles  which,  though  apparently  ili^ 
may,  by  exciting  iiidammatiou  iu  the  cornea  and  rendering  it  opaque;,  nuiteriilllf 
impair  tho  visual  powers.  To  prevent  accidents  of  this  nature  the  eye  is  pn>- 
tecte<l  by  the  eyelids,  and  by  the  lachrymal  apparatus. 

The  lide  are  two  processes  of  skin  Btrongthened  by  dense  tissue  terad 
the  tarsal  cartilage,  which  project  over  the  eye,  and,  by  the  contraction  of  a  csmhr 
muscle,  can  be  mode  to  meet  in  frout  of  it.  Their  inner  surface,  which  b  nA. 
nioist^  and  velvety,  is  accurately  adapted  to  the  rounded  surface  of  the  gUe, 
and  phiys  ovei*  it  with  extremely  alight  friction.  The  upper  lid  is  nodi' 
larger  as  well  as  the  more  moveable  of  the  two,  and  has  attached  to  it  a  ni 
tho  elevator  of  the  upper  lid,  by  which  it  in  raised.  In  sleep  the  mnacle  relaxoy  sal 
the  upper  lid  falls  over  the  eye,  which  is  thus  protected  from  light.  An  adilitidtil 
precautionary  act  takes  place  in  sleep,  causing  the  eyes  to  roll  upwards  ttJ 
inwards,  which  prevents  the  entmnoo  of  light  to  the  retina  through  the  cjitni 
of  the  lid^  and  at  the  same  time  removes  the  cornea  from  the  aoddental  stiai;  of 
insects.  The  lids  arc  fringed  with  a  row  of  large,  hi^ly  sensitive  hain,  which  m 
gently  cun'ed  in  opposite  dirtHrtiona — thoso  of  the  upper  lid  ha^Hng  ihexr  ooncaritj 
looking  upwanls,  and  those  of  the  lower  lid  downwards.      The  hain  hare  Iceii 

notice<l   to   live   for  a1)0Ut   three    months,  wbA 
they  dro])  not  ami  are  replaced  by  new  outt 

Tliroughout  our  waking  hours  the  eyelids  in 
in  fre«^uent  movement,  tlie  upper  eyi>lid  in  pi^ 
ticular  rapidly  descending,  and  as  n4kidly  rm^ 
whilst  the  lower  advances  a  little  way  ooh,  t« 
meet  it.  This  movement  fulfils  a  double  purpiM: 
it  serves  to  sweep  away  [^articles  of  dost  wlwi 
have  alighted  on  the  surfikce  of  the  cornea,  uA 
at  the  same  time  to  keep  the  sor&oe  moift  ml 
bright. 

The  lachrymal,  or  as,  pertiaps,  it  ou^bt  to  I» 
spelt,  lacrimal  apparatus,  cozuista  case&tialty  of  * 
gland  /  (Fig.  9)  which  occupiea  the  upper  and  oovr 
part  of  the  orbit,  Ijing  between  the  globe  of  iW 
eye  and  the  bone.  This  gland,  under  tho  infltuotf 
of  the  nen'DUH  system,  secretes  the  toui  vhiiii 
serre  to  wash  away  any  foreign  body  that  may  have  lodged  between  the  Qd  and  ^ 
eye.  After  moistening  the  surface  of  the  eye  the  teftrs  are  cnrried  away  I7  W 
smalt  canalH,  the  openings  of  which,  called  the  puncta  lacnmaliafd  n,  mar 
on  the  edges  of  the  Uda,  near  the  inner  angle  of  the  eyet     These  two  littk 
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anite  and  discharge  their  contents  into  the  lachiTUial  sac,  c,  from  which  they  are 
conveyed  by  the  nasal  duct,  rf,  into  the  nose. 

The  commonest  affections  of  the  eyelids,  and  the  only  ones  that  need  mention 
in  treating  of  the  general  care  and  preservation  of  the  eye,  are  stye,  or  stine; 
inflammation  of  the  margins  of  the  lids;  twitching  or  quivering  of  the  lids,  and 
overflow  of  tears.  More  serious  affections,  such  as  cuts  and  bums,  tumours, 
drooping  of  the  lids,  and  aversion  or  inversion,  render  recoorse  to  medical  advice 
requisite.  A  stye  on  the  eyelid  is,  for  its  size,  one  of  the  most  troublesome 
and  disagreeable  affections  of  the  body.  It  produces  considerable  swelling  of  the 
lid,  accompanied  by  throbbing  pain  preventing  sleep ;  is  three  or  four  days  or  even 
more  in  maturing,  forms  a  head  containing  matter,  and  then  bursts.  In  a  largo 
proportion  of  cases  it  is  due  to  enxirs  in  diet,  though  it  may  occasionally  proceed 
£rom  cold.  Sometimes  a  dozen  or  twenty  follow  each  other  in  succession.  Their 
occurrence  may  be  prevented  by  attention  to  diet — the  avoidants  of  sweets  and 
of  raw  fruit  and  pastry — pure  air  and  active  exercise. 

Eruptions  and  inflaramator}'  affections  of  the  margins  of  the  lids  often  also  owe 
their  origin  to  errors  in  diet ;  but  if  they  persist,  after  care  has  been  taken  in  this 
respect,  they  are  often  due  to  the  want  of  appropriate  glasses ;  and  examination  will 
Bhow  that  the  child,  for  such  affections  are  most  common  in  childhood,  is  long- 
sighted. If  this  be  the  case,  other  symptoms,  already  described  imder  the  head 
of  long-sightedness,  will  usually  be  complained  of.  Twitching  and  quivering  of  the 
lids  are  commonly  referable  to  one  of  two  causes — overwork  and  general  exhaustion 
of  the  system  at  large,  and  long-sightedness.  The  former  condition  must  be  met  by 
rest,  better  and  more  abundant  food,  and  freer  exercise  ;  the  latter  by  glasses. 

In  many  persons  a  large  tear  collects  from  time  to  time  at  the  inner  comer 
of  the  eye,  necessitating  the  use  of  a  handkerchief,  or,  if  this  be  neglected,  rolling 
down  the  cheek  and  causing  more  or  less  redness  and  excoriation  of  the  skin.  This 
condition  is  due  either  to  the  closure,  obstruction,  or  displacement  of  the  puncta 
lacrimalia,  or  to  some  constriction  in  the  lachrymal  sac  or  nasal  duct ;  and  may  bo 
r^arded  as  a  condition  of  latent  disease  ready  at  any  moment  to  burst  into  severe 
inflammation.  The  lachrymal  sac  is  usually  distended,  forming  a  smooth,  rounded 
■n-elling  at  the  inner  corner  of  the  eye.  This  swelling  is  painless,  and  on 
gentle  pressure  may  sometimes  be  matlo  to  disappear,  the  fluid  it  contains 
either  running  down  into  the  nose  or  regurgitating  through  one  or  both  of  the  small 
(^»enings  of  the  canaliculi  over  the  surface  of  the  eya  This  condition  may  last  for 
months  or  years  without  harm  ;  but  at  length  the  distended  sac  is  exposed  to  some 
exciting  cause  of  inflammation — such  as  a  slight  blow,  or  the  extension  of  inflam- 
mation from  the  eye  or  nose,  as  in  ordinary  catarrh — and  a  rather  serious  disease  is 
qoickly  established  ;  violent  pain  is  experienced,  the  swelling  increases  in  size,  and 
becomes  exquisitely  tender  ;  the  eyelids  apj)ear  puffy  and  swollen,  and  occasionally 
delirium  occurs.  It  is  then  evident  that  an  abscess  has  formed,  which,  in  process  of 
time^  bursts  by  one  or  two  small  openings.  The  swelling  then  subsides ;  and 
generally,  but  not  always,  the  troubles  of  the  patient  are  over.  Occasionally, 
however,  the  violence  of  the  inflammation  is  such  that  the  bone  is  killed,  and  much 
ifter-trouble  results. 
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It  is  well,  in  all  cases  of  watery  eye,  to  attempt  to  restore  the  passage  ;  but  for 
this  surgical  interference  is  requisite.  If  acute  inflanunation  has  iinfortuaaU-l_v  sei 
in,  an  early  opening  is  advisable,  in  order  that  tlie  matter  may  be  allowed  to  eseapt 
before  the  bon&  becomes  implicated. 

The  milder  cases  of  overflow  of  tears  that  occur  in  old  people  are  often  tlie 
result  of  looseness  of  the  skin  of  the  lower  lid,  causing  the  openings  of  the  lachmniJ 
c;nials  to  be  a  little  everted,  or  no  longer  in  contact  with  the  globe  of  the  eye  ;  and 
ivlif'f  may  generally  be  obtained  by  astringent  lotions,  and  the  adoption  of 
such  hygienic  measures  us  may  promote  the  circulation  and  geiienil  hsslth  of  tl* 
body. 


THE    EAR    AND    HEARING. 

Bx    GEOBaE    F.     Field. 
Awal  SHrgcm  (o  St.  Vary'*  HiMpital. 

Anatomy  of  the  Ear— Phjiiologj  of  Hearing—How  we  Hear — Diaadvant^M  of  Impairment  of 
Bearing— Rules  for  the  Guidance  of  those  who  are  Partiallr  Deaf — Catching  Cold  in  the  Hi^d— 
Deafnen  in  Children— Injury  from  Bathing  or  Diving,  and  from  Artillery  Praotioe— Foreign 
Bodies  in  the  Eaz^Singing  in  the  Ears- Effects  of  Fevers— Discharges  from  the  Ear—Perforation 
of  the  Drum- head— Boung  tho  Ears — Nervous  Deafness— Deaf  Mutes— Aiils  to  Hearing. 

How  is  it  that  we  heai'  1  This  in  a  question  which,  I  think,  but  few  persons  are 
ah'e  to  answer.  Whilst  the  majority  of  maukind  can  at  least  boast  with  Bottom, 
the  weaver,  of  *'  a  reasonable  good  ear  in  music,"  and  many  people  not  only  know 
what  it  is  to  have  the  teetk  set  on  edge  by  a  grating  note,  but  can  detect  even 
minute  en'ors  in  tone  and  pitch,  yet  the  structure  of  the  wonderfully  beautiful  and 
complex  mechanism  by  which  hearing  is  rendered  possible,  and  the  sounds  that 
enchant  the  ear  or  the  reverse  are  conveyed  to  the  brain,  seems  to  have  been  almost 
by  general  consent  ignored.  I  shall  now,  therefore,  endeavour,  as  briefly  as  possible, 
to  elucidate  this  mystery. 

The  auricle,  pinna,  or  outer  ear,  is  essentially  a  trumpet-shaped  expansion  of  a 
strong  but  flexible  material,  cartilage,  by  means  of  which  sound-waves  are  collected 
t<^ether,  carried  into  the  ear'[>assage,  and  caused  to  impinge  upon  the  membrane  of 
the  tympanum,  or  drum,  of  the  ear,  the  consequent  vibrations  of  which,  taken  up  by 
connecting  structures,  convey  to  the  brain  the  impression  of  sound.  A  deaf  man 
improves  his  hearing  when  he  places  his  hand  behind  liis  ear,  because  ho  thereby 
adds  to  the  power  of  the  auricle  to  take  up  sound.  This  power  does  not,  however^ 
appear  to  be  great,  since  some  persons  have  lost  the  whole  of  the  auricle  without 
snfiering  any  appreciable  impairment  of  bearing  ;  so  we  may  conclude  that,  probably, 
the  main  use  of  this  outward  and  visible  ear  is  to  indicate  the  direction  whence  a 
sound  proceeds. 

Wax  in  the  ear  prevents  tho  skin  from  chapping,  and,  with  or  without  the  short 
thick  hairs  sometimes  found  at  the  entrance  of  its  canal,  serves  to  hinder  the 
entrance  of  insects  or  dust. 

T/te  Ear  Passage,  or  external  auditory  canal,  is  about  three-quarters  of  an  inch 
in  length,  circular  in  outline,  and  hardly  large  enough  to  admit  the  little  finger. 
Ab  it  narrows  towards  its  middle,  considerable  difficulty  may  be  experienced  in 
extracting  a  pea,  or  other  foreign  body,  lodged  in  the  cul-de-sac  formed  by  its 
farther  end. 

The  Drum-ftead,  or  tympanic  membrane  (Fig.  1),  forms  the  end  of  the  outer  ear- 
jMUEOge,  is  concave  inwards,  and  slants  downwards  and  forwards.  It  is  composed  of 
three  distinct  layei-s,  and  is  very  tough  and  strong,  considering  its  tenuity,  which  ia 
50 
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about  equal  to  Uiat  of  tbiu  note  p^wr.  Were  this  fact  more  generally  Vnovn,  ^vj^ 
would  be  less  pronfl  to  pour  strong  liquidn  into  the  ear,  and  to  pick  it  with  dxi^ 
instruments.  Tbo  truth  is,  one  miglit  almost  as  well  attempt  to  probe  ono'x  pvei  vilii 
a  pin  as  risk  making  holes  in  this  very  delicate  paiwr-Uke  nienibranoua  due.  lit 
old  adago,  "  You  should  never  touch  your  eye  but  with  your  elbow,"  may  well  U 

applied  in  the  case  of  tba  ear.  Tia 
translucency  of  the  cbiun-head  ii  mk 
that  one  can  Bec>  shining  throo^  it,  na- 
iling downwiurds  and  l>ackwat^  aguaa 
its  inner  side,  vhnt  is  known  as  the 
handle  o£  the  malleus,  or  bammer-bo» 
of  the  ear.  The  lower  put  of  the 
surface  of  the  nwmal  and  heal^y 
Lrane  reflects  light  biightly  orer  a  cci» 
sh^Md  area,  the  Api'x  of  which  is  oppoato 
the  tip  dt  the  handle  of  tlio  raalleui. 

Before  jiroct>eding  further,  we  rout 
say  a  few  words  about  the  sh^-  61  ll» 
external  ear.  Dnrwin  con&der»  tb« 
atmcle  to  be  rudimentary  in  xnuL 
Certainly  the  muscles  timt  go  to  it  mttt 
be  80  regni*ded,  for  very  few  peraoBs  oa 
move  it  at  will ;  also,  we  abotild  add,  it 
has  been  observed  that  tie  inore  ae9ir}f 
the  ear  in  the  brute  creatiou  raMniM* 
that  of  man,  Hh^.  less  developed  nre  these  muscles.  One  may  see  in  the  btuuu 
e&r  a  small  point«d  projection  from  its  tnmed-in  margin,  or  h^Iix ;  tliii,  if 
enlarged,  would  form  an  apex  to  the  ear  like  that  met  with  in  certain  of  U» 
lower  aiiiuiala  :  and  in  some  men  it  does  project  strangely  outwnnls,  requiring  unlr 
a  curl  itpwnrds  and  fonrnrds  to  make  it  similAr  to  what  one  see*  in  the  aaciait 
statnes  of  fabulous  sylvan  deities.  The  auricles,  especially  when  small  and  wflfl^ 
have  for  ages  been  regarded  as  no  mean  adornment  of  the  person  :  oud  iliiifl^iiiW^^B, 
by  their  i-emovnl,  in  which  apparently  originateil  the  epithet  "crop-oared,"  wis fc 
times  not  far  remote  a  favourite  method  of  punishment  "  Me  \-ill  cut  hi*  wh*" 
says  I)r.  Caius  of  his  rival ;  and  Prince  Henry,  hearing  Fialstaff*s  slander  of  biaiilt 
cries,  "Would  not  this  na%-e  of  a  wheel  have  his  ears  out  offl"  Soame  SettpM, 
writing  m  1746,  described  the  politician  who — 

"  Kin^  lords,  and  corudodi  venture!  to  alituc. 
Tet  dares  to  tihow  thow  cam  he  ought  to  Iom).''* 

Tn  the  middle  agas  it  was  not  an  unusual  tiling  to  hang  up  deUnqOMk 
by  tlieir  ears — a  practice  kes  endurable  but  scarcely  more  deformadva  A* 
the  curious  custom,  still  extant  in  both  savage  and  civilised  society,  of  lof^ 
ing  the    ear-lobes  with  weighty  gew-gaws.      Fox,  in  his  Act*  and  Jfuiiimcli* 

•  Vol.  i,  p.  3S5,  S>tt  Ed.,  16M. 
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mentions  a  singalar  use  of  tha  aoricle,  relating  that  the  "  Tartariajia,"  after  having 
vanquished  the  anhv  of  Henry,  priiit-o  of  Poloma  and  SUesio,  "  recounting  their 
rictoiy,  l>y  t&king  each  luAn  but  one  car  of  cvpry  one  of  Uit  Christians  that  were 
slain,  found  tlie  slaught^'r  no  great>  as  that  they  tilled  nine  gr«at  sacks  hiU  of  ears.^ 
Lavat^r,  the  phyaiognomist,  prcifesaed  to  judge  of  cliaracter  by  the  natuiv  of  a  miun's 
eHfs  ;  and  anotlicr  French  autllOr  went  so  far  as  to  say,  "  lIonti*e  moi  ton  oreiJlc,  je  te 
djraiqui  tu  es,  d'otl  tu  viena,  etou  tu  vaa" — 1>.,  "  Dobutsliowmoyourcar,  and  I  will 
tell  you  who  yon  are,  -whencp  ymi  came,  and  whither  you  ore  going.'"  Dr.  Layoock 
held  that  the  shape  of  the  ear  afforded  a  cine  to  the  original  development  of  Uu;  brain, 
and  that  it«  appearance  was  indicutive  of  the  cmuHtion  of  structures  within  the 
dEol) ;  but,  ay  Mr.  Jonathan  Hutchinson  points  out,  wc  can  hardly  follow  him  so 
far  as  to  beliere  that  a  special  state  of  the  eai*  is  associated  with  general  paralysis, 
and  that  the  adheHion  of  the  lobule  to  the  cheek  from  birth — which,  indeed  might 
be  purely  hereditary  in  origin — bears  upon  the  occurrence  of  that  disease.  We  can- 
not, howB\"«'.  but  acwpt  the  concluaon  of  the  latter  difitinguiahcd  observer,  tliat 
"the  ear  affords  excellent 
fiuilities  for  ol«ervation  as 
to  the  general  state  of  nutri- 
tion and  circulation,"  and 
tiukt  "  the  degree  of  perfec- 
tion in  its  form  is  a  tolir 
ftbly  safe  guide  as  to  the 
descent  of  the  individuid 
firom  a  sound  and  veil-bred 
rtock." 

The  Middle  Kar,  drum, 
or  tympanum  (Fig.  2),  is  a 
■mall  air-cluunber,  with 
hard  bony  surroundings, 
ventilated  intonially  from 
the  throat  by  an  air-pn8Biij:e, 
called  the  Kuatachian  tu1>e, 
and  closed  in  externally  by 
the  <Imm-head,  or  tymiiatiie 
membrane^  just  dp.»enbed, 
between  which  ami  the 
oomplicated  structures  of 
the  inUimal  ear  it  conse- 
quently  liea.     In  front  of 

this  chamber,  separateil   from  it  merely  by  thin  bone,  a  highly  important  blood- 
Tessa},  the  internal  carotid  artery,  runs  up  towards  the  interior  of  tjie  skull. 

Tuning  the  hollow  of  the  drum,  and  forming  the  innermost  Uyer  of  the  drum- 
head,  is  a  delicate  mucous  mcmibrane.  tike  that  inside  the  mouth ;  it  envelops  tho 
Ktlle  chain  of  bones  within  the  drum,  and,  passing  forwards  and  inwards,  coai» 
the  interior  of  the  Eutrtaeliian  tulie. 
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About  an  inch  and  &  half  long,  the  Euslachian  tube  puses  forwards  mad  iuvutlt 
from  the  anterior  part  of  the  drum  cavity  to  the  throat  behind  the  iioi>tnk    TWi 

^atmosphL-ric  prcesuro  I'oqulred  on  tho  inoa 
j^^^  sido   of    the    ilnun-hcad    to   oonnt«rl 

V^T^  ^\         tl«*t  on  it*  outer  nide  is  provided  for  by 

\|  jl    \        comniuiiication  of  the  Euatanhmn  tobe  villi 

V  s  ^      tlio  throat  hy  its   iimer  end  Iti   the  tcti  oj 

breathing  aiu]  KwuUuwing.  If  tha  tuW  b 
healthy,  a  little  click  mar  be  hoard  u  ok 
swallows,  owing  to  tho  entry  of  air  into  tlr 
(iruni.  When,  through  a  cold  or  diacim,  Uir 
tul>e  remains  cIosmI,  and  tho  air  in  the  drum  btx'umvs  rurifitHl,  the  druui-hi-ad  au)  tbc 
tittle  choiuof  bones  oouuectvd  Umrcwith  are  forced  inwards,  anJ,  bjr  cautdng  exos 
of  prubiiuro  on  the  etructures  of  the  iutcruol 
ear,  produce  deafness.  Jyxm  of  hearing  ib 
fur  iiioi-e  common  from  this  than  from  any 
other  cause*,  and  can,  a«  a  rule,  be  quickly 
remedied.  'Die  tyni[>iuiic  osaiclcs,  or  car- 
bones  (Figs.  3,  4,  H),  are  named  :  (I)  The 
malleus,  or  hammer  ;  {2}  Uie  incus,  or  anvil ; 
and  (3)  tlko  stupcH,  ur  stirrup,  The  malleus 
and  incuH  arc  suspended  from  the  roof  of 
tho  tynqiaimiii  by  delicate  ligaments.  Tho 
three  bones  form  a  chain,  which  is  swung 
acmss  the  cluunber  of  the  drum.  13y  their 
oscillations  they  trausmit  vibrations  of  sound, 

received  by  the 
parclmtcnt-like 
drum-head,  to 
the   fluid    oon- 

tuinod  in  the  internal  ear,  a  portion  of  the 
,3  appiiratus  presently  to  be  described. 

We  ImvL^  seen  that  the  handle  of    the  homntf 

at  the  one  end  of  tho  chain  of  ossiclefl  is  attacM 

to  the  diitm-head.      The  foot-plat«  of  tbe  stitrap*! 

tljc  ulhor  end  of  the  cliaiji  is  siraiUrly  «H«dMd  In* 

membrunc  (Pig.  G).     This  second  mcmbnuw  eloMiia 

a  small  oval  ojiening,  or  window  (/enatra  ora^u),  in  tk 

inner  wall  of  the  ilnim.  separatiDg  ita  canty  in  I*rt 

from  another  space,  called  the  veetibule,  iu  wlikh  4R 

lod;'ed  iluitl-containing  structures  I»eiongin<;  to  the  internal  ear.     When  wo  olMtfW 

how   tlto   liammer   and    Uto    stirrup    arp    connected    together    by    the  anvil,  B 

becomes  evident  tliat  oscillntions  to  and  fro  of  the  first  named,  in  cooMqiMUM  ^ 

vibrations  of  the  drum-head,  mmit  cause  similar  raoti<Mis  of  tbe  foC'l-phit*  of  tbf 
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internal  car,  thus  produdn^  the  wfusation  of  henhng.     The  extent  of 

the  Tibratioiut  of  the  two  tneoilinmes  aWivi-  mtrntionod  is  ItiiiiUHi  by  two  muKcIca — 
tuuudy,  the  rtafmiiut,  going  Tratn  tJie  door  of  tJie  dram  U>  the  point  of  junction  of 
tJie  titapeeftmi  iitcua,  and  tlio  fwsor  (i/m/Mni,  going  from  the  drum-wall  to  the  ninllouM. 

It  haa  been  t>8tiniat«d  Uiat  tlac  osciUat«ry  or  piiiton-like  ntove-mf^nta  of  the 
8t«{ies  in  the  producLioD  of  some  high 

notes  tisceecl  40,000  per  aeoood,  and  for  """'  ^"^' 

•ome  low  uoUii  art!  only  16  ]ier  wK-ond. 

We  Diuftt  now  i^ve  some  dcttcription 
[>niiit  t^ir.  Tbis  cnngists 
of  membranous  stnn:tur8&, 
contwuing  anil  more  or  1cm  amroiuided 
hy  Uuid,  and  IckIj^I  in  and  corrr^^ouding 
in   nonie   to   thrue   bony  chau)bt<r& — tJio 

Ufft  in  iruut,  the  tvmia'rru/ar  canals 
rtiind,  and  the  irjiliJtule  tictween  and 
oommnnimt-ing  with  Itoth  of  tlKim.  Tlie 
afDiicircular  ciuialH  are  tubular,  and  like 
borso-aUdes  iu  shape ;  Uicy  lie  at  rif>tit 
anglM  to  eAch  other,  just  as  do  three 

lining  ndea  of  a  hox,  and  oiicn  nt 
nr  ends  into  the  haak  of  tho  vestibule 
by  five  aperturvs,  the  soperior  and  poeterior  canaU  having  two  ends  conjoined  in  one 

We  can  venture  (o  rccoumond  a  moiv  titan  ciirsorj  perusal  of  Uic  following 
deacription  of  tho  minute  atnicture  of  the  internal  ear  only  to  tliose  who  are 
cnfficiently  atout  of  hairt  not  to  be  Uken  altack  by  ix}iQplioated  detaila. 

The  bony  cochlea,  so  called  becanae  when  ft-eed  from  the  le»  dense  mirraunding 
bona  it  Is  like  a  Bnail-alicU,  has  ita  broad  end  ogainHt  iho  bottom  of  the  internal 
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Itoiy  canal      For  a  Wew  of  its  n>lutiou8  to  neighbouring  bony  structum. 

Fig.  7. 

Tito  cavity  of  the  oochleaf  grailually  itiminialiing,  tnkea  two  uid  a  half  turaa 
nraml  n  c«-ntra]  taporinif  axiii,  called  the  mmlloliu  (Pig.  9). 

Fn>m  tin*  niodiohia  there  extenda  into  the  cavity,  growing  narrower  ont  of 
proporticm  to  the  siae  of  the  same  as  it  aaoenda,  a  bony  spiral  lamina — Uio  tamitta 
gjriralit  (Fig.  d). 


no  T^E  E^^  ■A^i>  ffSAnrjfo. 

Thiii  is  continued  ontwaTds  into  a  mpmbranous  plate,  the  ba*if*r  mtmbfMi, 
which  compIeUri  the  diviwon  of  the  cavity  into  two  chambers.  The  chunfaer  wbii^ 
is  uppermost  when  tlie  cochlea  is  regnrded  with  the  biiM  downwards  is  Mjantad 
into  two  by  another  membranous  pinto,  nmiiing  obliquely  from  th**  wall  tonnrlk 
ond  of  the  spiral  lamina,  and  known  as  the  membrtme  of  Hvitanrr.  The  cfaaml<v 
below  the  Imsilar  membrane,  called  the  acala  h/mpani,  would,  bat  for  iho  thin 
diaphi-ftgm  cloning  in  the  feiicsU-a  rotunda,  communicate  with  the  tympannn.  Ifci 
<dtambcr  above  ^lo  mcmbt-ano  of  Keifflner,  the  scnla  i^eslibuli.  has  an  opening  tHU 
the  lower  and  fore  pait  of  the  veatibtile.  These  two  icalje  contain  a  walonr  flud, 
the  pcnItjiujiU,  nutl  at  the  apox  of  the  cochlea  are  united  by  a  minute  opertara,  iW 
hdicAmmi.  The  triangularly-shaped  chamber  comprised  between  tliem,  oaiW  ik* 
ditct  or  canal  of  the  corMea,  or  the  tcala  media^  contains  a  fluid,  the  tfmdohfmfk 
like  that  jmt  mentioned,  and  by  a  amall  memhrano\is  canal  (ahw/w  muwna)  war 
ita  larger  Win.l  extremity  opens  almowt  at  a  right  angle  into  tlie  aioaller  oltki 
two  nsi>mbninotiB  sacs  which  are  suspended  in  the  perilymph  of  the  bony  vcAftiaia 
namely,  the  aaecule. 

Within  the  cavity  of  the  cochlear  duct,  and  bathed  therefore  by  endolyupli. 
sevwttl  di|fercnt  (itrnctiirea  have  been  obaervcd,  of  which  the  most  pecuHsr,  tad 
doubtless  by  far  the  most  important,  U  tluit  which  wn  are  about  to  deawft»- 
iiamcly,  Uie  itrijnu  ojCorii. 

Tlio  individual  cells  of  human  beLn);s,  juftt  as  whole  organic  evSdenoe  a  opMitT 
for  alteration  in  their  structure  to  fit  them  for  the  pcrfOTBunoa  of  i|)«c"l 
functions. 

The  orgnn  of  Corti  conKiirts  really  of  oella,  pectUiarly  modified^  beloDgiiig  totht 
inner  lining,  or  epithelium,  of  the  basilar  membnui& 

PiiAiLUg  from  without  inwards  wo  6nd,  first,  what  are  termed  lihft  wy/iertfny 
of  Ifmsnn;  tlieao  over-iido  rows  of  cells  wliich,  theii-  free  ends  being  clolJied 
Htiff  cilia,  are  distinguished  (is  the  of//*r  haW-wlU, 

Next,  moi'e  intrenially,  we  come  u]>ou  the  areJi  of  Corti,  which  is  jaadt  np  o( 
two  rows  of  pUlar-like  cells  incUneil  towards  each  othor,  like  cards  pSaead  &■ 
to  lace  su  na  to  support  each  other,  and  making  nit  angle  at  the  jtmctioo  at  ll^ 
upper  thickened  jtortions,  or  heads. 

The  convex  head  of  each  outer  pillar  is  received  by  a  concave  smface  CorwI  '  y 
the  heads  of  two  inner  pillars.  Over  the  spaoe  covered  by  the  ardi  nf  Cx*z 
the  substance  of  the  feet  of  the  pillars  is  interblendeiL  The  inner  piUaiit  mtpfiCfi  t 
row  of  large  cells,  the  inner  iMir-crlU  of  Deitm;  aud  still  furthi-r  inwards  a  "« 
a  single  layer  of  columnar  supporting  cells.  A  very  delicate  stractupp,  Kulh^* 
lamina  retictilai-i$,  the  limits  of  the  outer  and  inner  divisions  of  which  are  tW  i*o 
sets  of  KU]v[)orting  cells  abo\'e  mentioned,  is  pierced  by  Bmall  rimmed  openings  Ukt 
eyelet-hol«?s,  through  which  protrude  the  ciliated  ends  of  the  outer  and  ianvlafe^ 
cells.  The  {lortions  of  the  lamina  reticularis  lying  between  these  fcdkik  »' 
resembling  fingers  in  outline,  are  known  an  the  phnltmij^  <[f  DtiVfrt. 

Minute  nerve-Hbres  are  distributed  to  the  pointed  ends  of  the  inner  hair-cells ;  ttd 
still  finer  filaments  pnas  between  the  bodies  of  the  pillars  of  Oorti's  arch  to  cutii 
the  outer  hair-cclU.     The  nervous  network  supplying  the  orfpui  ol  Oorti  pson  i<* 
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%  Uj«r  of  gimgliotna  tusue»  the  g<mglioik  rpiral^  Corti,  nmilar  in  iti  cewntial 
stmcturo  to  llioso  iiotialar  higlily  complex  nmaws,  or  ganglia  wUich  upo  to  be  foiitid 
ceurt&iu  situations  iii  die  ixiune  of  many  uenneo,  and  which  a&rvo,  apparently,  the 
irpoeea  of  a  6«t  of  agency  oliictia  for  the  reception,  interpretation,  and  fiinhonofr  of 

^u*  gEngUonic  lajer,  agun,  u  oooneoted  with  bnmches  of  tho  cochlear  nfrre, 
ich  lie  in  canula  in  tjie  n)o<iiiiIua. 
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tig.  lO.— i'lRxnn;.  Arr,rronT  *Frir»TV8, 

CcrtTi  or9«M  ftvm  Um  ItiU 

}-'B»  BBdlfarT  mth;  b.  tb«  r^ella  Ihalnc  llu  anJooa  iplnlto :  c,  tb*  holM  at  llw  ludauiU  pnfente  (or 
th*  |«iMf«  of  Ihii  Ber*o-fibr»>  of  the  onnui  of  Cortl  i  4,  tbe  tnacr  rola,  or  piUlu*,  nl  CorU'i  uAli ;  r,  tlw 
OOMrpUiin  of  ConVattnbi  f,  luwrBptml  Berve-flbraB t  ^k.  uidl>'.  obiter  nml  tiarT»4bniat  I.— oidldit 
aATV-iibnMt  «.  th* iiUMr  )iMr4«ai ;  ■,tb«oalUot  CUndins,  linlag  Ui«  outer  iu^l«otth«  ■oiU*  luodiB: 
H,  tlu  eil4mml  partioB  uf  tbc  nmnbrkbA  Lwiamrto  :  ■,  Uk  imUi  of  Cortl  -  Ui  Ibt  riiflit  ot  Ifcaw,  UH 
eOMnlag  Uuim,  ia  mch  tbo  laniiiw  mtivvluia  witl)  Ita  phalaagw  i  Uie  outur  kub^aPa  an  alao  Indkattfl  i 
]),  ih«  oqt«r  miiportinf  **Ila  ot  Henna. 

A  very  imaU  canal  from  the  aacculs,  the  less  capacious  of  the  rostilntlnr  laem- 
)Ufl   sacs,  or   vesic-li^a,  Joins  a  similar  canal   from    the   ottier  soo,   the  tUrioie 
U),  80  tlmt  UiQ  ('miolymph  of   tJie  two  is  in  commnnication.      Attached 
or«tr  a  portion  of  tiie  inner  wall  of  each  sac,  called  the  maeuia  acv*ti<ni,  where  neveral 
ileta  of  the  vestibular  di^-ision  of  tbe  nerve  of  heaiiog  ure  distrihutcd,  are 
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Pif.  ll^W&LL  or  Omeu,  wtn  Otouths. 


groups  of  numeruus  minute  particles  of  carbonate  of  colcinm,  resf  mblinj{  mstftis,  udI 
termed  y(ci/i//wt(lit«raUy,  I'lir-stonea),  or  otoconia  (Fig.  1 1).  The  membranoiw SMiftt- 
cular  canals  may  h<*  regardt'd  as  tubular  prolaugutious  of  the  eaccule.  Th^ir  svoAli 
or  BtupullK-,  receive  numerous  twigs  from  the  vegtibtUu*  nerve,  whkk  eolv 
them  wliero  tliey  tire  coniufTtcil  to  tlic  boiu;  around.  Al  tiiis  point  there  proJNd 
into  the  cndolyuiph  a  suiall  roiitide*!  protubenuioe,  the  rruta  aciutiea.     Thu,  lib' 

the  macula  acnstica,  has  an  epith«4iiiin 
consisting  of  BUperBoial  cylindrical  or 
conii'al  cvIIb  and  deeper  spindle-ifai^ 
cells.  The  outer  end  of  each  of  ifce 
Intter  Heiids  up  among  the  suj^rfiiwl 
cells  a  procfss  which  termiuatM  ia 
the  cndolymph  an  a  stiff  rod  or  bair-. 
the  inner  end  is  connected  with  a  nsl- 
Mork  of  tine  ner^-e-JibriU.  It  is akl 
that  the  semicircular  canals  have  tbf 
important  function  of  maintaining  ew 
etpiilibrium,  but  this  tjuestion  ti  per- 
Iwps  beyond  our  |>re£ent  icope. 

V\'e  have  now  to  consider  how  (i<* 
above-described  various  ports  of  At 
Kensory  ap}uirAtu.s  of  the  Mtr  may  bo  Kuppoaed  to  fttmi&h  their  poonoooor  with  Ibr 
capacity  of  liearin^'. 

Happily  for  mnnkind,  the  tympanin  membrane  emits  no  note  of  itit  own  wfc« 
it  Tibrates ;  wore  it  not  bo,  the  roll  of  tlie  little  eor-ilruDi  would  mingle  with  ud 
modify  every  HOund  that  is  heard.  As  we  have  nli-eady  liad  occasion  to  ototfr^'e,  tha 
sense  of  tiearing  depends  upon  the  oooorrenoe  of  disturbances  in  the  Haitis  of  tlw 
internal  ear ;  these,  tliera  can  be  no  doubt,  eaune  excitation  of  the  fibres  of  tha 
auditory  nerve  by  their  effect  upon  the  otolitlis  and  tho  hair-like  processes  of  ihe 
auditory  cells.  Tlie  tympanic  memlirano  forces  to  and  fro  the  uttjiched  hsndk  ti 
the  malleus,  the  rocking  of  the  Iicnd  of  whii-b.  thiouRh  the  intermi^lifttion  of  th» 
incns,  acts  upon  the  stapes.  The  movements  of  the  membrane  of  the  fonestr*  onUi. 
by  reason  of  tlie  cxcnn<ious  of  tho  foot-plate  of  Che  stapes,  produce  movoDiinU  rf 
the  uiembiune  of  Uic  feucstm  rolundn  correspoudini;  in  character,  but  rcvgrarf  ^ 
direction.  Tliis  results  from  tho  foot  thai  the  perilymph  of  the  vestibole,  wfaieb  v 
directly  agitated  by  every  vibration  of  the  membrane  of  the  fene*ttra  oralis,  is  a 
immefliate  communication  with  that  of  the  conjoined  ftcala  reatibali  and  mb 
tywpuui  of  tbti  cudiloa,  the  latter  o£  which  is  closed  in  at  its  lartrer  end  br  lb» 
membiane  of  the  fenestra  rotunda.  It  is  inlerestlQg  to  note  that  oadlUtions  in  iki 
perilymph  of  the  s<.'«l«  vestibiili  must  travel  through  the  whole  length  of  that  eaosl— 
that  is,  to  the  ajiex  of  the  Rpini  of  the  oochlea — before  they  can  he  directly  tfaiiAiw^ 
to  the  perilymph  of  the  Rciila  tympani,  just  as  in  a  coal-mine — to  oonpsn  rhbI 
thinga  with  nmal) — iIih  dcscendin<^  current  of  air,  in  conscqueoce  at  tfa»  «bkM 
blockage  of  nil  lateral  ways*  of  oommunication,  must  peas  to  the  eartrrminr  rf 
-the  workings  before  it  can  become  the  asoonding  o:  return  current.     Tbe  «wloIrs^ 
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occapying  tiie  scala  media,  or  duct  of  the  cochlea,  is  thus  very  fully  exposed  to  the 
influence  of  disturbances  in  the  perilymph  round  about  it. 

From  its  close  relation  to  the  chambers  of  the  internal  ear,  one  perceives 
that  the  most  important  of  the  auditory  ossicles  must  necessarily  be  the  stapes. 
The  sense  of  hearing  has  been  known  to  persist  when,  in  clumsy  attempts  to 
extract  foreign  bodies  from  the  ear,  the  two  other  ossicles  have  beeu  removed,  or 
wiieu  they  have  been  set  free  and  carried  away  by  the  dischar^  of  a  tympanic 
abscess.  One  finds  also  that  in  cases  where,  in  consequence  of  disease,  the  stape.s 
has  become  fixed  in  position,  or  its  dislodgmcnt  has  allowed  of  the  escape  of  the 
perilymph,  the  patients  suffer  from  permanent  deafness.  In  instances  where  the 
Btapcis  has  lost  its  mobility,  but  the  fluids  of  the  internal  ear  are  retained,  some 
degree  of  hearing  may,  however,  still  be  possible,  vibrations  of  sound  being  conveyed 
to  the  auditory  nerve  through  the  bones  and  other  tissues  of  tlie  lieod.  As  one  often 
has  cause  to  note  in  medical  practice,  auditory  phenomena  may  l>c  produced  simply 
by  the  influence  on  the  nei've  of  unhealthy  conditions  of  the  ear,  cither  alone  or  iu 
conjunction  with  disorders  of  other  structures  of  the  body. 

The  proper  perception  of  sound  seems  to  be  effected  by  a  division  of  labour 
■inong  the  vaiioiis  parts  of  the  ear.  In  some  of  the  lower  animals,  wliat  represents 
the  membranous  vestibule  in  man  is  the  sole  organ  of  hearing ;  IxMice  we  may  con- 
clude that  this  is  the  most  essential  portion  of  tho  auditory  apimratus.  Its  ner\-es 
are  supposed  to  enable  us  to  judge  only  as  to  the  intensity  or  quantity  of  sound,  and 
those  of  the  semicircular  canals  as  to  its  direction  ;  whereas  the  sjwcial  function  of 
the  organ  of  Gorti  is  apparently  to  enable  us  to  discriminate  between  sounds — ».«.,  to 
judge  of  their  quality.  Hence,  if  these  theories  are  correct,  it  is  the  semicircular 
canals  that,  when  we  desire  to  study,  apprise  xis  of  tho  existence  of  a  hurdy-gurdy 
immediately  Ik'Iow  our  window ;  wliile  the  vestibule  affords  us  thr  information  that 
the  soumls  are  overpoweringly  noisy,  and  the  oi^in  of  Corti  keei>s  us  constantly 
avare  that  the  instrument  is  out  of  tunc — 

"  Straining  harsh  discords,  and  unpleasing  Bhnrps." 

It  has  been  suggested  that  each  of  tho  little  arches  of  the  organ  of  Corti  with 
itB  accompanying  nerve  filament  is  compamble  to  one  of  the  ki'vs  of  a  piano  with 
its  corresponding  win;,  and  that  the  two  answer  to  tlieir  projxT  note  Just  as  an 
antouched  harp-string  resiwnds  in  unisonaiit  vibration  to  a  voic-'  singing  tlie  special 
note  which  it  is  itself  capable  of  omitting  when  struck.  Actiordi'ig  to  tliis  idea,  tho 
organ  of  Corti  must  far  surpass  in  selective  capacity  tho  skilleil  laco-iuaker  who, 
from  two  or  three  hundretl  bobbins,  can  select  the  ono  which  she  requires  at  any 
particular  moment;  for  it  has  been  estimated  that  tho  arches  in  a  single  scala  media 
number  some  three  tlions!in<l. 

With  respect  to  the  arche-s  of  Corti,  wo  must  bear  in  rniml  that,  since  they  are 
not  chwtic  and  vibratilo  structures,  and  siiia;,  moreover,  birds — cnsitui-es  api>arently 
well  able  to  distinguish  diversities  of  tone--<lo  not  possess  them,  tiiey  may  sultserve 
but  the  single  purpose  of  supporting  the  hair-cells.  It  lias  l-crn  thouglit  that  the 
hair-celLs  are  affected  by  various  sounds  much  as  the  hairs  on  tlie  aiitennie  of  a 
^)ecies  of  MijaU^  a  minute  crustacean,  which  were  observed  by  lleuseu  to  vibrate 
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some  to  one  note  and  some  to  otlier  nous  o(  a  kejed  horn.  It  has  bwn  ttummA 
tlmt  the  apprccialioti  of  dissimilaritieB  in  tlie  rate  of  nbration  in  ib«  hair-cdh  ntj 
depend  ii]K)n  tlie  degree  witL  wluch  diiTereut  scgmeaU  of  Uiq  tneoibranft  bdoktu 
are  stretchwt 

But  wc  must  now  leavo  a  confessedly  abstruse  sabject,  and  pAss  on  to  odifr 
coitsideraliijus  in  rcj^rd  to  the  reception  of  «ound — ^that  agent  without  whiok  iht 
internal  car,  witli  all  itK  wondt^rful  u»*chani!tia,  would  in  mou  and  boait  alike  fat  ib 
more  tba:i  one  o£  nature's  articles  ot'  pwlu. 

The  sensation  of  sound  is  dtipendent  on  a  molecular  disturbance,  or  a  kin4  i^ 
motion  of  curtain  special  constituents,  of  ihe  auditorj'  nei-re;  oonseqaently,  it  if  kk 
of  neeeaaity  dependent  upon  inflnftnce«  external  to  the  hearer;  and,  as  wo  bkv9  «^ 
it  is  sometimes  produced  simply  by  abnormal  iiodily  conditions.  Usually,  how8r«r,ii 
is  the  result  of  a  shock,  or  series  of  shocks,  communicated  through  the  tuediom  of  lb' 
atmos{>hei'e  to  tlie  tympanic  membrane.  Ii  u'ould  appear  that  in  most,  if  uoi  IaiU 
oases  where  sound  seems  to  be  con^-eyed  directly  to  the  auditory  iierre  thra^ 
the  sti'iioturifs  of  tlio  heiod,  air  ser\'es  for  its  transmission  ;  for  tho  Wbratioais  i>« 
tnning-fork  placed  on  t^e  head  which  have  ceased  to  be  heard  by  an  open  ear  osr 
still  be  perceived  by  one  that  is  covi-red  externally,  so  as  to  aiford  a  closed  csnW 
outside  the  tyrapnnio  membrano  in  which  the  vibrations  may  be  ampUfial  br 
revert  >ei-ati  on. 

The  normal  ear  apjvirontly  best  bears  sounds  that  are  produced  by  about  3,0IX' 
vibrations  a  second.  Usually,  high  tones  are  more  audible  than  low  toiu-s  eqttl  U> 
them  in  intensity  ;  hence,  probably,  it  is  tluit  di*af  people  hear  shrill  bettirtliia 
grave  notes,  and  the  voices  of  women  and  children  more  easily  than  thoae  of  tnm 
Uolmholtz  lias  pointed  out  that  the  vibrations  of  the  membmna  tympotu  •» 
diminished  in  extent  by  ij,  and  thus  inrei^y  streusthonod,  by  virtue  of  ikat 
transmission  by  means  of  the  auditorj'  oewicles.  A  sound  is  not  porcepttble  fof 
more  tiian  a  verj-  short  time  ait'^r  its  cause  has  ceased  to  operate,  beoana  thr 
excursions  of  tlie  tymiHuuc  mcnil^rune  are  hampei'ed  by  the  liaudlu  of  the  maUfta 
When  tense,  tlte  tympanic  membrane  responds  best  to  sounds  of  high  ntd  <^ 
vibration  ;  when  wlaxed,  to  sounds  of  low  rates.  Dr.  W.  H.  Wollastoa  found  •  tiit 
the  ear  became  insensible  to  grave  soimds  when,  by  shutting  the  mouUi  aad  um^ 
and  uiakiiti;  u  forcible  attempt  to  take  a  breath,  so  as  to  partially  exhaust  tb*  aitit 
the  tympanam,  the  momlrrano  was  mode  tense.  To  be  heard  at  all,  it  is  evident  t^ 
vibifttious  ret|aim  to  l»e  of  a  certain  amplitude  and  duration  ;  and  it  has  been  pnfd 
that,  to  produce  the  impression  of  a  continuous  musical  note,  they  most  bealti* 
rat<>  of  not  less  tlun  thirty  {some  say  sixteen),  and  not  more  than  3S,000  itt. 
possibly,  38,000)  per  second  Vibrations  slower  that  30  per  aeoond  an  hmf* 
separately,  and  vihmtiuns  above  35,000  per  second  are  not  heard  Kt  all,  itm 
numbciij  boing  respectively  the  limits  of  what  are  known  as  tones  of  low  aad  toa^ 
of  high  pitch.  Ordinary'  musical  tones  range  between  40  and  4,000  vibfttiaai* 
second  Skilled  musicians,  it  is  said,  may  be  able  to  perceii-e  a  differeoee  faft*v 
two  notes  of  as  little  as  1  -6-Uh  of  a  semitone.  Sounds  that  are  irregular  ta  danrt*t. 
strength,  or  time  of  emission,  or  that  are  inharmoniously  blended,  uv  beant  • 
■  "  Philosophical  Trauactioai,''  VoL  XC. 
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noise.  The  capacity  of  the  ear  to  take  a^piizance  of  several  distinct  vibratory 
impulses  at  the  same  time  constitutes  one  of  the  chief  sources  of  enjoyment  in  the 
hearing  of  music,  since  it  is  the  extra  tone»— or  overtones,  as  they  are  termed — 
whose  vibrations  are  in  the  ratio  of  simple  multiples  of  those  of  a  fundamental  note, 
that  give  to  the  latter  its  quality,  richness,  or  timbre. 

Although  the  majority  of  petwins  are  capable  of  hearing  about  nine  octaves  of 
notes,  there  are  some  whose  audition  is  restricted  to  far  less.  Wollaston  discovered 
that  the  power  of  hearing  ceased  in  a  friend  of  his  at  a  note  fonr  octaves  above  the 
middle  £  of  the  pianoforte,  although  his  perception  of  musical  pitch  was  as  correct 
as  that  of  ordinary  ears.  As  Wollaston  was,  perhaps,  the  first  to  point  out,  the 
chirping  of  the  cricket,  the  squeak  of  the  bat,  and  the  peeping  of  the  common 
house-sparrow  are  of  too  high  a  pitch  to  be  heard  by  some.  "  The  suddemiess  of  the 
transition,"  says  he,  "  from  perfect  hearing  to  total  want  of  perception  occasions  a 
degree  of  surprise,  which  renders  an  experiment  on  this  subject  with  a  series  of 
smaU  pipes  among  several  persons  rather  amusing.  It  is  curious  to  obsen'e  the 
change  of  feeling  manifested  by  I'arions  individuals  of  the  party  in  succession  as 
the  sounds  approach  and  pass  the  limits  of  their  hearing.  Those  who  enjoy  a 
temporary  triumph  are  often  compelled  in  their  turn  to  acknowledge  to  how  short 
a  distance  their  little  superiority  extends."  He  further  makes  the  interesting 
remark  that  "  since  there  Li  nothing  in  the  constitution  of  the  atmosphere  to  prevent 
the  existence  of  vibrations  incomparably  more  frequent  than  any  of  which  we  are 
conscious,  we  may  imagine  that  animals  like  the  grylli,  whose  powers  appear  to 
commence  nearly  where  ours  terminate,  may  have  the  faculty  of  hearing  still 
sharper  sounds,  which  at  present  we  do  not  know  to  exist,  and  that  there  may  bo 
other  insects  hearing  nothing  in  common  with  us,  but  endowed  with  a  power  of 
exciting,  and  a  sense  that  perceives  vibrations  of  the  same  nature  indeed  as  tlioso 
which  constitute  our  ordinary  sounds,  but  so  remote  that  the  animals  who  perceive 
them  may  be  said  to  possess  another  sense,  agreeing  with  our  own  solely  in  tlie 
medium  by  which  they  are  excited,  and  possibly  wholly  unaffected  by  those  slower 
vibrations  of  which  we  are  sensible." 

Many  of  us,  it  is  to  be  feared,  acknowledge  to  ourselves,  even  if  we  are  loath 
openly  to  confess,  that  a  deaf  person  is  what  is  commonly  called  a  bore.  Of 
flome  worthy  creature  in  whose  company  we  have,  perchance,  had  to  pass  an 
evening,  our  sole  reminiscence  is,  to  use  the  words  of  Chaucer,  that — 

"She  was  som  del  defc,  and  that  waa  scathe." 

Certainly,  the  constant  necessity  of  rehearsing  in  a  loud  voice  what  has  been  said 
in  conversation,  however  trivial,  in  reply  to  the  oft-repeated  query,  "  What  is  it  1 " 
or  **  What  did  he  sayl "  is  not  only  apt  to  be  wearisome,  but  may  become  positively 
trying  to  the  temper,  especially  when,  as  is  quite  within  the  bounds  of  possibility, 
one's  communication  is  not  gratefully  received,  or  is  incomprehensible  to  the  listener, 
because  he  has  lost  the  pith  of  the  story  or  the  point  of  the  joke  to  which  one 
TTOold  refer.  It  assuredly  is  somewhat  tedious — to  mention  no  imaginary  case — to 
heer  the  deaf  son  tamely  repeat,  at  one  end  of  a  dinner  table,  the  tale  which  he  has 
failed  to  perceive  tiiat  his  father  has  just  been  telling  at  the  other  cnuL    There  is  no 


798  TSE   EAR    AND    HEARUFO. 

denying  that  in  a  thousand  ways,  many  of  which  must  have  already  saggested 
themselves  to  my  readers,  deafness  is,  both  to  a  man  affected  with  it  and  to  Us 
friends,  a  dire  calamity.  The  contentment  and  unaccomitable  vivacity  of  the  UJnd 
have  often  been  commented  on,  and  have  been  contrasted,  not  undnly  we  must  tdnut, 
with  the  very  generally  cheerless  and  melancholy  demeanour  of  tlie  deaf.  One  wobM, 
on  first  thoughts,  imagine  the  everlasting  absence  of  the  pleasures  of  vision  to  be 
as  great  a  misfortune  as  the  loss  of  the  singing  of  birds,  tiie  voice  of  friends,  the 
strains  of  music,  and  other  sounds  delightful  to  the  ear.  When,  however,  we  come 
to  perceive  how>deafness,  out  of  all  proportion  to  blindness,  shuts  men  off  fm 
intercourse  with  the  world  of  living  men  around  them,  we  are  no  longer  at  a  loa 
to  comprehend  the  dulnfess  and  dejection  so  frequently  seen  in  Uiose  that  safe 
from  it  Kitto  goes  so  far  as  to  say  that  **  it  is  surely  a  social  duty  in  the  deif  to 
avoid  company."  The  blind  but  hearing  infant,  having  its  intellectual  c^Motj 
fostered  by  facility  of  interchange  of  thought,  early  begins  to  make  progress  ii 
mental  development ;  but  the  child  that  has  either  been  bom  or  has  become  deif  ia, 
in  ordinary  circumstances,  debarred  from  the  influence  of  this  potent  edacstioBal 
stimulus,  and  all  methods  of  instruction  are  shackled  by  the  stupendous  initii] 
difficulties  of  adapting  them  to  the  perceptions  of  the  sufferer. 

Dean  Swift  but  faintly  depicted  the  destitution  of  many  a  deaf  man  nha, 
sketching  his  own  condition,  he  wrote  the  characteristic  lines  : — 

*'  Deaf,  giddy,  helpless,  left  alone. 
To  all  my  friends  a  burden  grown ; 
No  more  I  hear  my  church's  bell, 
Than  if  it  rang  out  for  my  knell : 
At  thunder  now  no  more  I  start, 
Than  at  tho  rumbling  of  a  cart : 
Nay,  what's  incredible,  alack  ! 
I  hardly  hear  a  woman's  clack." 

Let  us  attempt  for  a  few  moments  to  realise  some  of  the  annoyances  and  triili 
that  must  daily  be  endured  by  the  deaf  in  oi-dinary  life.  If  so  be  our  deafness  i> 
complete  or  is  severe,  no  friendly  knock  can  awaken  us  in  the  morning ;  the  bnik- 
fast-table  is  silent  as  the  grave  j  and  we  walk  out  among  men  seemingly  as  vooBf 
speechless  mummers.  When  we  cross  the  road,  no  warning  voice  can  apprise  d>(^ 
danger ;  and  if  we  enter  a  shop,  the  answers  to  our  inquiries  must  be  written  dowi 
for  us,  or  made  comprehensible  by  signs.  Churches  and  theatres  bjre  alike  practi- 
cally closed,  music  is  no  more,  and  the  visits  of  friends  are  few  and  far  betwcoL 
He  that  is  poor  and,  though  not  absolutely  deaf,  has  become  haitl  of  hearing  wj 
fail  of  obtaining  fit  employment,  and  increasing  want  and  finally  the  woikbon»e« 
his  assured  heritage.  Often  have  I  asked  in  our  Unions  the  reason  for  tho  piutaw 
there  of  some  apparently  able-bodied  and  comi>aratively  young-looking  pencn.  «* 
well-nigh  invariably  have  I  received  the  answer,  "  Oh !  he  is  very  deaf,  and  wmM 
never  get  anything  to  do."  Such  are  the  servants  who  for  deafness  have  kist  ikir 
places,  and  who  can  find  none  to  help  them,  and  also  many  an  inconthle  boifiitil 
out-patient  who  struggles  on,  from  day  to  day  growing  more  shabby  and  o^svao* 
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ia  appearance,  hoping  to  avoid  the  poor-house,   but  *'  through  weakness    .    .    . 
forced  at  last  to  yield  himself  uuto  the  mighty  ill." 

Having  now  considered  (I)  how  we  hear,  and  (2)  some  of  the  disadvantages  of 
impairment  of  hearing,  let  us  proceed  to  discuss  the  best  methods  of  preserving  the 
powers  of  the  ear,  and  then  lay  down  some  general  rules  for  the  giiidauce  of  tliose 
that  are  partially  or  wholly  deal 

The  necessity  of  shunning  the  causes  wluch  tend  to  injure  the  mechanism  of 
the  ear  and,  more  especially,  to  diminisli  the  efficiency  of  the  auditory  nerve  is  a 
mntter  which  unfortunately  those  whose  hearing  has  never  been  defective  but 
seldom  dwell  on.  Of  these  causes  the  chief  is  exposure  to  chills  and  to  the 
shocks  of  loud  sounds. 

A  most  essential  thing  for  the  avoidance  of  deafness  is  to  run  no  i*isk  of 
catching  cold  in  the  head — perhaps  its  most  common  source.  Although  the 
variable  climate  of  England  has  much  to  do  with  this  complaint,  still,  in  a 
great  majority  of  instances,  carelessness  and  lack  of  common  sense  are  far  more 
accountable  for  it.  Thus,  some  persons  go  about  either  over  or  underclad : 
a  lady  in  the  middle  of  a  mild  winter's  day,  for  example,  hurries  hither 
and  thither  oppressively  warm  in  her  thick  sealskin  jacket ;  but  at  night, 
when  a  frost  has  just  set  in,  she  attends  a  ball  in  a  low  muslin  dress.  What 
wonder  that  severe  cold  and  sore  throat  result !  Again,  cold  in  the  head,  the 
precursor  of  ear-disease,  is  often  due  to  reckless  sitting  or  standing  in  draughts. 
A  man,  after  heating  himself  in  running  to  catch  a  train,  elects  to  grow  cool 
by  travelling  with  his  face  towards  the  full  current  of  air  from  an  open  window, 
and  very  soon,  in  consequence,  his  friends  have  to  commiserate  with  liim  upon  a 
tidS  neck  or  earache.  Other  and  similar  sources  of  danger  to  the  ear  ai-e 
exposure  to  wet,  damp  feet,  neglect  to  change  the  clothes  after  excfssivo  per- 
spiration, and  cutting  the  hair  too  short,  or  washing  it  at  bed-time.  The  ear 
is  much  more  liable  to  be  affected  by  a  succession  of  slight  attacks  of  cold 
than  by  a  single  severe  one.  Wliat  are  the  severol  pathological  processes 
involved  in  taking  cold,  it  would  be  beside  our  pui-pose  here  to  discuss  in  detail 
Suffice  it  to  say  that  the  vessels  supplying  the  mucous  membrane  from  the 
nose  to  the  mouth  expand,  and  the  blood  within  them  flows  slowly  or  stagnates — 
that  is,  the  mucous  membrane  becomes  congested.  As  a  result,  there  is  more 
or  less  swelling,  with  augmentation  of  the  natural  secretions.  The  congestion 
is  apt  to  be  continued  into  the  mucous  membrane  of  the  Eustachian  tube,  and 
thence  it  may  spread  to  that  of  the  tympanum.  By  degrees,  as  one  cold  after 
ftnother  is  caught,  the  mucous  membrane  becomes  permanently  thickened,  and 
the  functions  of  other  structures,  notably  the  little  ear-bones,  are  interfered 
with.  When,  by  the  thickening  of  the  walls  of  the  Eustachian  tube,  the  passage 
of  the  air  through  it  to  the  drum  is  blocked,  the  tympanic  membrane  soon  gets 
to  be  unduly  pushed  inwards  by  atmospheric  pressure ;  and  we  have  already 
seen  how  important  it  is  for  the  integrity  of  the  hearing  tluit  the  membrane 
be  free  to  vibrate  naturally.  Some  little  space  has  above  been  devoted  to  the 
subject  of  cold-ciitching.  firstly,  because  aural  disease,  particularly  aural  catairh, 
due  thereto,  is  very  common,  and,  secondly,  because  although  generally  amenable 
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to  treatment  when  early  attended  to,  yet,  if  n^lected,  it  induces  de«&ess  of  t 
usually  most  severe  and  intractable  character.  Aural  catarrh  is  not  necefflarBy 
preceded  by  affection  of  the  throat  or  Eustachian  tube,  as  it  may  b^in  primarilj 
in  the  tjrmpanum,  and  then  aeafness  very  rapidly  comes  on.  As  a  rule,  catarrinl 
deafness  is  a  malady  of  slow  production,  especially  during  its  earlier  sUgei 
The  hearing-tUstance  gradually  diminishes,  only  an  inch  or  so  being  lost  in  i 
twelvemonth.  The  sufferer's  friends  are  for  long  scarcely  conscious  of  tiie  change 
going  on ;  but  at  length  they  pronounce  the  verdict  that  he  is  becoming  thj 
inattentive  and  dull  of  apprehension,  and  if  he  happen  to  belong  to  tiiat  dus 
of  mortals  whose  brain-development  is  popularly  imagined  to  be  promoted  br 
appeals  to  brute  force  —  i.e.,  children — his  so-called  absence  of  mind  tnd 
stupidity  may  be  avenged  by  frequent  cuffs  and  blows,  of  which  the  ears  ire 
likely  to  receive  a  full  share.  Then,  perhaps,  some  charitably-disjxjsed  posoD 
suggests  that  the  supposed  evidences  of  pervereity  or  of  defective  mental  power 
will  soon  disappear  under  the  administration  of  tonics;  yet  still  the  evil  cot- 
tinues.  Nearly  every  day  of  my  life  do  I  see  patients  -who  have  become  deif 
— many  shockingly  so — merely  from  neglected  aural  catarrh ;  and  sotqc  ht« 
put  off  seeking  advice  until  too  late.  Those  cases  are  the  most  successful  irhiA 
have  come  early  under  treatment.  Though,  doubtless,  what  is  knonn  as  a 
strumous  diathesis  has  much  to  do  with  loss  of  hearing  in  a  considerable  nomlwr 
of  children,  still  it  is  most  requisite  to  eradicate  from  the  minds  of  paraita 
the  fancy  that  their  offspring  will  recover  their  hearing  with  improvement  ia 
tlieir  constitution.  Whilst  this  vain  hope  is  being  indulge<1  in,  and  treatmoit 
neglected,  deafness  from  thickening  of  the  tympanic  membrane,  and  from  tfce 
collection  of  thickened  mucus  in  the  tympanum,  hampering  the  movements  d 
the  little  car-bones,  is  constantly  on  the  increase.  As  we  have  already  mm, 
the  friends  of  a  deaf  child  have  sometimes  not  tlie  slightest  notion  that  H  ii 
hard  of  hearing;  and,  reflecting  on  the  fault  and  corruption  of  their  own  natvr 
in  youthful  days,  they  are  apt  to  inform  the  little  sufferer  that  it  is  carelai 
or  pi-ovokingly  obstinate,  and  that  "  None  is  so  deaf  as  he  that  won't  heff.' 
We  read  in  Holmes's  "System  of  Surgery"  of  a  boy  who,  from  early  life,  lad 
been  the  subject  of  aural  disease,  and  who  actually  died  from  abscess  in  Af 
brain  caused  thereby,  but  whose  father  used  to  box  his  ears  for  what  he  ter»rf 
"inattention."  When  of  recent  origin,  aural  catarrh  yields  readily  enoo^  t» 
appropriate  treatment.  One  may  find  that  in  some  children  the  frequent  opaiii^af 
the  Eustachian  tube,  and  the  consequent  admission  of  fresh  supplies  of  air  into  d* 
tympanum  is  prevented  by  a  habit  of  breathing  solely  through  the  mouth,  'w\aA  ■ 
some  instances  is  due  to  clo^ng  of  the  nostrils,  swelling  of  the  tonsils,  and  oifc* 
hindrances  to  free  respiration,  but  in  others  appears  to  be  simply  a  trick.  Many*' 
the  children  whose  deafness  is  occasioned  by  enlargement  of  the  tonsils  safir  &<■ 
chrojiic  colds  ;  and,  as  they  always  keep  the  mouth  open,  they  are  unable  to  prwwo* 
the  consonants  M,  N,  and  NG,  for  the  utterance  of  which  the  mouth-possaj^  ii  <■»■ 
ously  closed,  whilst  the  nose  with  its  cavities  performs  the  part  of  a  resonator  rtk?^ 
are  erroneously  said,  in  short,  to  "  talk  through  the  nose."  Such  children  majP*" 
rally  be  recognised  by  their  weakly  appearance,  by  their  narrow  jaws,  crowdfld  «6 
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nml  email  but  always  patent  month-opening.  Sometimes  hearing  is  int«rferetl  with 
by  an  occnmulation  in  the  tympanum  of  fluiJ,  chiefly  mucus,  in  con8(M]acnce  ot'  tho 
doeore  of  the  Eustachian  ttilies  thiungh  swelling  wHUicd  by  cold  ami  dnmp.  Air 
hlowti  into  the  tympjinn  through  this  fluid  makes  a  rattling  sound.  When,  in  pro- 
c!ess  of  time,  tlitt  fluid  has  hf^n  nil  expelWI.  tho  hearing  is  usually  found  restored  in 
its  integrity.  From  what  has  bw-n  said  under  the  head  of  anatomy  of  the  ear, 
it  is  erident  that  rarefaction  of  the  air  in  tho  tympanum  must  occasion  constant 
undne  atmospheric  pressure  npon  tho  dnim-hwMl ;  the  results  of  this  prossuro  may 
be  dama^  to  the  ear  both  lasttuG;  and  irremeduthle.  Somo  deaf  ]>erBons,  by  tiuiting 
tho  head  on  on»  side,  aro  able  to  open  the  Eustachian  tnbe,  and  thus  temporarily 
to  improvu  tlieir  hearing. 

Exposure  to  cold  and  damp  and  n'sultout  soreness  of  th«  tluroat  aro  {totent  in 
oattsiiig  catarrhal  inttannnation  of  the  middle  far,  a  chief  sign  of  which  is  very 
severe  pain.  This  disease  is  not  uncommon  in  children,  who,  because  it  comes 
on  vith  restlesimess  and  loss  of  appetite,  are  treated  with  poultices  to  the  Ktoinach, 
doBca  of  castorn^il  and  grey-powder,  and  lauciug  of  the  gtuus,  whilst  the  anxious 
frien<U  fail  to  note  the  important  tfymptom — -clearly  pointing  to  the  true  nature  of 
the  malady — that  the  hi>ad  cannot  for  pain  he  rested  on  the  affected  side.  It  must 
not  be  forifotteiL  that  afTectionK  of  the  ear  may  be  secondary  to  the  condition  of  the 
teotfa  and  giuus,  which  latter,  morectver,  may  act  prejudicially  on  tho  car  by  rendering 
it  pficuliarly  snseeptible  to  the  irritant  influence  of  oild,  find  a  variety  of  other  bale- 
fol  agencies  There  are  few  persons  unawpiainted  with  the  sensation  of  the  tt»eth 
being  ■'set  on  edge,"  and  this,  as  Sir  Astley  Cooper  long  since  pointed  out,  may  ho 
attributed  to  that  part  of  the  auditory  nerve  which  lines  the  labyrinth  of  the  ear, 
which  through  the  mediam  of  the  pordo  dura,  its  anatomical  associate,  conveys  to 
Uta  ncrrea  of  tho  teotit  the  impression  of  acute  and  disagrecablo  sounds.  We  can 
IPnllarly  acconnt  for  the  affection  of  the  ear  by  the  eruption  or  decay  of  teeth. 
Singularly  enough,  one  may  aometimee  discover  tliat  a  diseased  or  badly-stopped  tooth 
which  is  not  in  itself  at  all  painful  is  tho  canse  of  ncoralgiu  in  the  external  auditory 
cnnaL.  Tho  ear  may  be  severely  injured  by  the  access  of  c*)ld  water  to  the  iunei* 
eoctremity  of  its  external  cnmd  in  imtlnng  or  diving.  The  drum-head  may  he  rup- 
tured by  tho  act  of  taking  a  hcrtder  into  water,  or  by  tho  impact  of  a  wave,  which 
hbtter,  moreova*.  either  directly  or  by  causing  spasmodic  expiratory  efforts,  iniUiecLly 
may  force  water  through  the  Eustachian  tube  into  the  dram,  and  so  do  mischitf. 
Tlic  plngghig  of  the  ear  with  wool  is  a  precaution  which  bathers  are  prone  to  neglect, 
BTen  though  they  bapjien  to  be  suflering  from  perforation  of  the  membi^atia  tympani* 
irhich,  by  allowing  tho  direct  ingress  of  wat»"r,  or  that  which  is  still  more  irritating, 
brine,  into  the  drum,  may  occasion  fatal  inflammation,  as  in  the  case  of  Lord  Justice 
Thes^gw  and  many  otliers.  It  is  a  stj-ange  fact  that,  uotwitluttauding  the  known 
«dUtt«nce  in  many  marine  animals  of  special  provisions  for  the  prcventitm  fif  the 
oontaet  with  the  more  delicate  Ktnicturefi  of  the  ear  of  tlie  elemont  in  which  they 
swim,  the  antiqnated  notion  still  popularly  obtains  that  exposure  to  the  influences  of 
.QOkl  sea-water  in  bathing  cannot  possibly  lead  to  any  mischief. 
^^■A.  very  severe  form  of  doaineat.  due  to  chronic  iuilammatioti  of  tho  ultiroaie 
|Bpro-fibrea  of  the  cochlea  or  to  concussion  of  the  labyrinth,  is  to  be  met  with 


lao 


TUB  £A&    AHD    BSABISO. 


tunoog  boileroiakprs,  artillery  meti,  aiid  othci's  frequently  )iubject«>cl  to  tlie  ihookiai 
loud  and  jarring'  sounds.  It  luay  be  in  j^rcat  mirosure  prcvi-iiU'd  hy  placing  m  fiag 
of  cotton-wool  iu  the  cars.  .Vnutbt-r  precaution  wliich  should  bo  aduptM  by  t^oM 
wbo  lire  hea%'y  guiiB  is  to  ket>.p  thf>  mouth  open,  instead,  as  is  usually  t&ujit, 
dosing  it  aiid  prtwsing  the  tewth  tog»;tln;r.  Wheu  an  artillerytuan  ilo<^  liappi'n 
HutTer  from  8iidden  duU* uess — tlie  result  of  rupture  of  the  druiu-hcad — this  aorident  i 
most  probably  tUo  iudiri'ct  vi^fnA  of  di-creased  atniospbvnc  presauru  iu  tlui  iytifa- 
nuni,  un'iug  to  thu  clo!>uro  of  the  KuEtachian  tulie  trom  catai'rh  ur  suuK-otliurtiiMa* 
of  tha  car.  Tliot  the  shock  of  an  artillery  discluu^  does  not  piotluoo  ioddw 
ilamoge  of  thi>  drum-head  seems  attributable  to  some  preparatory  action  ua  (U 
piirt  of  th«->  internal  muscU'S  of  thu  ear,  moru  esptsjially  the  stapediu& 

It  is  much  to  bu  rej^'rirttcd  thai  uiany  p<-n)ui:»,  uuawaii^  tliut  the  lianlncss  of  bw 
lug  fruiu  whiuh  they  suSi-r  is  the  outcome  of  structural  chtiuj^t^  iu  Uia  ear,  alln 
l4)cm»elvcs  t<>  be  pornuadod  tJmt  by  the  use  of  "drops  for  the  ear,"  and  other  qnck 
nofitiTJins,  tlioy  will  be  sure  to  obtain  relief:  the  defect  cait  be  proventrtl  frot 
increasing  and  be  rciuudi^tl  only  by  the  adoption  of  such  curative  nifuuirns  m»  an 
Huited  to  its  i>pectu]  cause,  which  mmit^  of  vountc,  be  carefully  a.sci<rtaiQpd  ptnioH 
to  treatment  Some  exce.ssively  cleanly  people  are  |>os&esse<l  of  the  notioa  tlit^ 
in  onter  to  secura  the  welbbeiiig  of  the  c^r,  and  to  clear  it  of  wax  mid  cpidvKk 
scales,  its  passage  must  daily  lie  drenchetl  with  oil,  glycerin,  or  other  mom  [nmi 
detergents* — a  pracliee  as  promutive  of  their  good  iulcntiou  us  would  be 
employment  of  a  coal-heaver  to  dust  a  drawiDg-room. 

Tlie  cerumen,  or  wax,  of  the  ear  is  a  bitter,  soapy  sub;Btaiic«*,  fivft-eigh 
soluble  in  ulcohul.  the  it-nminder  W-lng  albumen,  oil,  and  salts  of  aodiuu 
ealoium.  It  is  sometimes  entirely  absent  in  adults.  In  aged  persona  it  bocanai 
dry  and  brittle,  and  oc-caHionally  in  children  it  is  fluid  and  mahNlorous,  tak 
may  cause  serious  damage  to  the  ear  if  not  removed.  Deticienoy  and  drj'bMSof 
the  ecruraeu  may  be  assueiated  with  diseases  of  the  internal  oar.  A  mass  of  bsd 
wax  in  the  car  n:ay  <lo  niueh  mischiel,  by  causing  tluckeuing,  exueasive  ooncaTi^.or 
perforation  of  the  drum-head,  and  dilatation  of  tho  osseous  meatus.  AttcmpCi  ta 
remove  wax  And  foreign  bodies  from  the  meatus  and  to  relieve  itching  most  s««« 
be  made  with  car-picks  of  any  kind. 

An  objectionable  iiistrunicut,  called  an  aurila%-e,  consisting  of  a  fn^gmrcil  d 
Kponge  attachixl  to  the  pnd  of  a  piece  of  stick,  has  been  invented  forthecleaiiBiiftf 
the  ears,  whieji  it  certainly  does  etfect  in  a  sense,  but  only  by  thrusting  theeefWiMB 
deep  down  into  the  meatus,  wliere  it  forma  a  plug  difficult  to  renio^v.  Tlie  «•■• 
residt  is  brought  about  by  the  habits  indulged  in  by  some  persona,  of  usii:^  tt" 
twistAd  oorner  of  a  liatidkerchief  or  towel  to  clear  away  oeniniea  and  otlurr  aaUv. 
In  some  casf^  an  accumulation  of  ilakes  of  skin  in  tlie  mciitas,  ami  in  otbst  m 
overgrowth  of  hairs  may  olnitruct  the  passage  of  aomid. 

It  must  never  be  forgotten  that  inBtruniental  interference  with  tlw  ear  Sortbc 
GXtraetion  of  foreign  bodit-s  is  rarely  neeessarr,  and  is  often  liacvrdoua;  esaadiDx 
when  %enfcur«i  uikwi  by  the  iuexp4rienced.  Almost  invariably  do  I  find  Ikak  tl» 
well-mcnnt  but  misdirect^'H  mdravoure  of  the  friendii  of  a  patient  tn  ibidodir 
foreign  bodice*  from  his  ear  hare  lieeu  productive  of  mischief ;  aud  cmm  an  fcao*!^ 
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or  total  dmfnMS,  and  even  ffttol  infl&mnuilion  of  the  brain,  resulting  from  iU-uon- 
I  xidered  meddling  with  the  oaf.  Booietimes  wheri  thi^re  has  actually  been  nothing 
|^i^ate%^cr  to  ivmov&  Tho  furci^  bodies  met  with  in  thf  ear  are  oommonljr  beads, 
^H^l  jwbblea,  cherry-stones,  shoUs,  jwrlions  of  tobacco-pipe  and  ulato-penuil,  Keoliug- 
^Ksi,  grass,  ami  hardened  inosaea  of  cottonwool.  This  hLstsultstaucts  if  not  used  in 
I  a  piece  of  itnfficicnt  sizn,  may  liud  itM  way  throngb  a  perforatiim  in  tlie  trinpanic 
membrauc,  an<l,  aft^r  traversing  the  tympanum,  reach  the  Enstuchiim  tulA 

BoiU  iu  thf  auditory  canal  are  not  infrequent  amolif;  middle-a^ftid  pervMis.  Hiey 
are  considered  by  some  careful  ob«ur%'erti  to  be  largely  due  to  irritation  ouoitud  by 
partuitic  orgontMios ;  and  mitlsi^ptio  preparatt(m8,  whicli  aro  destructive  of  the»a 
lower  formii  of  life,  are  undoubtedly  of  great  value  in  the  treatment  of  boils. 
Vcfgetaltlu  fmigi  may  occur  in  the  ear :  the  growth  of  one  of  tLese,  a  speoiuH  of 
itlt*»,  is  e^ieciaUy  favoured  by  a  warm  and  impure  atmos}.iherv,  such  as  is  to  bo 
d  iu  tlie  bouses  of  persona  who,  like  ihu  KuK^iuns,  cndtmvoui  to  ward  off  Uio 
a  of  severe  winters  by  carufal  cxcltuton  of  the  oultr  air. 

Inseota  are  oocosioiuU  intnulem  into  Uio  meatus,  aud  the  presence  of  their 
therein  has  bean  known  to  eanse  ■e%'ere  patn.  It  is  difficult  sometimfw  to 
ie  co\mtry  folk  that  an  earwig  is  not  the  cause  of  their  woes ;  and  on  one 
ion  I  Was  >pdlty  of  deeply  oflending  a  patient  by  my  scepticism  as  to  the 
ce  of  a  "  black'bfwtle  "  in  her  ear.  Old  luc-dical  treatises  contain  many  a 
Kiuedy  for  "  worms  in  the  ear,"  by  which  dt-signation  almost  every  kind  of 
asase  appears  to  hiiv-e  been  known.  BUnnling  from  the  ear  takes  place  in 
ous  disea»c3,  as  pnrfmm,  ycUow-fever,  and  mali^iant  amall-pox.  lia  usual 
in  uyury  to  Uu'  litawl,  with  fracture  of  the  bo*e  of  the  skulL  Very  fre- 
itly  it  is  dne  to  mpt4ire  of  the  membrana  tympnnt,  either  by  direct  ir\)Ui7,  or 
ntmoaphpric  strain  upon  it,  aa  in  tiie  ascent  of  lofty  mountains,  or  during  a 
■udden  descent  in  a  diWug-bell,  or  when,  as  in  whooping-cough.  a.<ithma,  and  violent 
:,  oir  is  driven  up  with  great  force  throti;;li  the  Eustachian  tnlie.  TIio  ear- 
sometimes  beooinoK  blocked  np  by  one  cm'  more  bony  growths^  which  may  be 
as  to  require  the  rniployment  of  a  dentist's  drill  for  their  n^nioval.  Tn 
wlK^re  malformation  of  the  auricle  is  met  with,  tho  ear^passagc  tmiy  be 
y  wanting.  Xature,  as  if  to  assert  her  right  of  way  in  the  manufaL*ture  of 
nortaLa^  has  created  some  few  persons  with  no  nuriclea  at  all,  whilst  upon  others 
ahe  has  bestowed  more  tlinn  the  customary  dole  of  twa 

Upon  the  subject   of  blood-tumours  of  tlie  auricle  we  need  not  bora  enter, 

axcvpt  to  aay  that  where  tliey  are  not  caused  by  violence  they  are  mostly  the 

pniduct  of  a  diseased  condition  of  the  brain,  and  that  they  occur  most  fru<|uently 

in  the  paralysed  and  qiUepCic  insane.     The  auricle,  like  other  organs  of  tJie  body, 

^^bgr  sonieCimes  have  to  be  removed   by  the  surgeon,  on  account  of  malignant 

^^paae.     In  cold  countrioa  its  exposed  ]>osition  renders  it  liable  to  fruet-bite,  iu 

^Hp  of  which  the  renewal  of  the  cirooUtion  of  blood  in.  it  must  be  proniot«d  by 

ff«btng  with  only  Uikcworui   wat^'r,  or  by  gentle  friction  with  ice  or  snow,  aiid 

uot  by  the  Rtulden  npplicatioii  of  heat,  which  is  apt  to  caiuie  in6animalion  and 

eonaequfnt  destruction  of  tissue.     Practisers  of  the  art  of  piercing  for  car-rings 

Ul    be  eHpt><!iaUy    careful,    after   each    operation,  to  cleanse    the    instrument 
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employed,  in  order  to  obviate  tbe  possibility  of  polsoimig  by  liie  tntrodactin 
of  impurities  ii\to  the  blood.  Dr.  ConstAtitine  Paul  is  of  opiiiida  that  i 
scrofulous  constitution  is  eNndeno^d  by  the  formation  of  a  linear  scar  or  aUt-Uka 
opening  whwQ  tbc  lobule  is  pierced;  but  others  have  suggested  that  tk 
weight  of  car-rings  nmy  be  sutlicierit  to  a«xounl  for  this  pecaliority.  In  ontus 
cues  a  ring  in  the  ear  appears  to  play  the  ]Hurt  of  *  seton,  acting  u  t 
i;ouiiti.T  irritant  upon  tho  progress  of  eye-corn plftinta.  Of  thfl  skin-diaMan  tiat 
attack  the  ear,  eczema  is  the  most  common.  Chronic  and,  less  tunally, 
erysipelas  of  tlin  ear  are  ^*  from  rar& 

Itcliing  of  the  car,  gcnei-ally  met  with  auion^  nervous  fismaltw  in  tiie  latter 
of  lift!.  e-7[Kt:iiiHy  in  those  wliose  circulation  is  defective,  is  a  troublesome  ail' 
for  which  examination  of  the  wu*  reveals  no  sufticiont  cause.  As  we  have  alratj 
lia<l  occasion  to  remark,  the  dropping  of  8up[)ostxl  medicaments  into  the  ear  mi^J^ 
it  serious  damage.  We  know  of  ono  case  where  a  mother  thought  fit  to  |iat 
turpentine  into  her  child's  car,  with  disastrous  effects ;  and  of  another  oaae  «rixfta 
country  gentleman,  acting  under  whut  ho  described  as  medical  advice,  swabbed  bs 
ear  with  a  strong  sohitton  of  lunar  caustic,  thus  very  thoroughly  burning  awvf  !■ 
already  far  from  efficient  t^'mpanic  membrana 

It  is  unfortunate  tJiat  in  miiny  sick  persons  there  exists  a  tendenCT  to  dirtfMt 
the  practitioner  who,  ealltvl  tn  tJieir  aid,  will  patiently  set  himself  to  ^lrtller  n/Atr 
than  at  hap-haznrd  to  seek  to  force  the  operations  nf  nature  in  accorapltslttng  tfai 
cnre  of  their  complaint.  Witli  tJiem  and  their  diseases  they  like  daily  to  «m  tlol 
there  has  been  "something  attempt<Hl,  something  done;"  and  they  fly  to  tht 
officious  charlatan,  who  will  promise  them,  through  the  nsc  of  somu  vaonlsi 
pauanra  of  his  own,  a  sure  and  speedy  passage  to  the  heaven  of  restored  bMhfc- 
And  GO,  despite  the  fact  that  nearly  aU  serious  diseases  of  the  car  arise  on  tW 
innrr  side  of  the  impervious  drumhead,  "drops  for  the  ear"  are  bonght  by  lit 
poor  and  ignorant,  and  inserted  with  all  solemnity  into  the  outer  '"it  |Tnsrign.  w* 
(juadks  continue  to  batten  on  tlic  proceeds  of  shameless  advcrtistmiejtta. 

It  would  seem  that  there  will  alwavs  be  gieople,  even  as  in  tlie  dark  i^ 
ready  to  accept  the  aBseriions  of  mountebanks  with  respect  to  tlte  mi^^ 
efficacy  of  their  wares.  It  must  be  l>ome  in  mind  that  the  irritation  set  op  ly 
fluids  dropped  into  the  ear  is  prone  to  e^-entuatc  in  serious  infianuaatiaa  rf 
the  tympanic  memhrane,  and  conwqaently  to  cause  decided  impairment  rf  il» 
functions ;  indceHl,  certain  recent  experiments,  independently  nrnde  by  PttifcMBB 
Brown-Sfiquaiil  and  Vulpian  upon  sereml  small  ftnimals,  tend  to  show  thai  bfcl- 
genoe  in  the  employment  of  rae<licinal  drops  for  tho  ear  in  order  to  reUev.^  *^w*r*tf 
and  facial  neuralgia  is  liable  to  produce  even  fotol  results. 

Some  drugs,  notably  Mdicin  and  quinine,  when  used  as  internal  rancvbH,  ser 
productive  of  singing  in  the  ears  and  deafness.  The  latter  in  hir^  damm  mimm 
mnrked  congestiijn  of  the  auditory  nppamtns,  and  thus  if  long  ftdausiatarid  i^ 
cause  diswwe  of  the  labyrinth  and  internal  ear,  and  resnltnnt  ineomble  deafneia 

The  moBt  common  cause  of  ear-fliseaso  in  children  is  scfurlvt^Qver.  and  ddI  • 
few  cases  are  due  to  measles,  whooping-cough,  and  mumpflL  When  the  diHMt  i< 
eoriy  treated^  there  is  a  fair  prof^eot  of  completely  overconuiig  it;  bat 
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allowed  to  take  its  own  course  it  in  almoet  every  instance  produces  most  lament- 
able results,  among  which  may  be  mentioned  aural  polypus,  thickening  or 
perforation  of  the  drum-head,  destruction  of  the  small  ear-bones,  the  constant  flow 
of  a  foul  dischaige,  owing  to  chronic  inSannuation  of  the  tympanic  mucous 
membrane,  and  sometimes,  from  extension  of  that  inflammation,  abscess,  or  other 
injury  of  the  brain,  eventuating  iu  pai*alyaia,  epilepsy,  insanity,  chronic  vertigo,  or 
death,  or  even  iatal  infection  of  tho  lungs  by  means  of  matter  that  has  found  its  way 
into  the  internal  jugular  vein.  It  is  tho  anatomical  position  of  tlie  structures  of 
tie  ear  that  renders  disease  in  them  especially  dangerous ;  for  the  upper  wall  of  tlie 
bony  tympanum  has  a  portion  of  the  brain  immediately  above  it ;  the  lower  wall 
forms  part  of  a  fossa  in  which  runs  the  internal  jugular  vein ;  the  inner  wall  is 
tonnelled  by  the  important  nerve  tlmt  governs  the  muscles  of  expression  of  the 
face  ;  and  the  front  wall  abuts  upon  the  internal  carotid  arter}'. 

Otorrhcsa,  or  running  from  the  ear,  is  frecjuently  tlie  result  of  acute  otitis — 
%.«.,  sudden  and  severe  inflammation  of  the  ear — which  may  cause  an  accumulation 
cf  matter  in  the  tympanum  sufiiciontly  great  to  occssion  tho  inipture  of  the  drum- 
head. The  otitis  may  be  brought  on  not  only  by  fevers,  but  also  by  a  blow  on  the 
head,  or  exposure  to  wet  and  cold  in  various  ways.  In  scrofulous  children 
otorrhoea  comes  on  without  any  of  the  symptoms  of  acute  otitis.  In  some  cases 
of  fever,  deafness  is  an  almost  necessary  result  of  the  rapid  disoi^uisation  of  the 
auditory  apparatus  by  a  discharge  of  sanguineous  fluid  into  tbe  tympanum ;  but  in  a 
very  large  proportion  of  cases  it  is  traceable  to  the  neglect  of  parents  who,  instead 
<A  seeking  a  cure  for  their  child's  otorrhoca,  have  calmly  assumed  that  *^  tlie  little 
thing  will  grow  out  of  it"  One  would  naturally  imagine  that  the  risks  to  health 
and  hearing  implied  by  a  perpetual  foul  discharge  from  tho  ear  would  si>eedily  impress 
themselves  upon  tho  public  mind,  yet  so  far  is  this  from  being  the  case  that  there 
are  actually  persons  who  hold  the  extraordinary  notion  tliat  such  a  discharge 
ia  positively  salutary  ;  and  it  is  one's  repeated  experience  iu  hospital  practice 
that  not  the  malady,  but  simply  the  oflence  to  the  sense  of  smell  occasioned  thereby, 
IB  that  which  has  at  last  induced  a  patient  to  seek  one's  aid. 

When,  in  consequence  of  scarlet-fever  or  some  other  affection,  otorrhcea  first 
takes  place,  the  discharge  usually  escapes 
through  a  slit-like  opening  in  the  drum-head 
(see  Fig.  12) ;  but,  if  allowed  to  persist,  it 
gradually  wears  tliis  opening  into  a  round 
orifice  (see  Fig.  13),  which  is  dilHcult  of 
cdosure.  When,  therefore,  the  drum-head  has  forationinthfniem-  'in  tiT  momta»M 
become    perforated,   the   surgeon's   gi-eat  en-      ^"^ty^P^-  offi"'^"  "'"'"^ 

deavour  is  to  restore  it  at  once  to  a  healthy 

OMidition,  in  which  it  can  repair  the  narrow  breach  in  its  structures  almost  as 
qnickiy  as  it  could  a  linear  cut  just  made  with  a  sharp  knife. 

Perforation  of  the  incnibrana  tympaiii  when  insidiously  effected  by  disease, 
scarlet-fever,  e.g.,  is  very  commonly  left  untreated  for  a  long  iieriod;  when, 
however,  it  is  the  direct  result  of  a  blow,  it  is  nsually  attended  to  betimes.  Snow- 
balling accounts  for  a  few  cases  of  rupture  of  the  niembrana.     Another  cause  is 
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the  brutal  practice  adopted  by  some  tutors  of  boxing  the  ears  of  their  papila,  to 
which  were  attributable  eight  out  of  five  hundred  (or  1-6  per  cent.)  oonsecutire 

hospital  cases  seen  by  the  writer.  The  an- 
nexed figures,  which  show  the  effect  thkt « 
self-appointed  instructor  of  his  spoaae  pro- 
duced in  one  of  her  membrante  by  a  bfanr 
FiK.u^^TEjactap-  Pig.  is.^The  ap-  ^om  Ms  fist  on  the  slde  of  her  head,nugfat 
pefctanceof  thorup-         peniwioe    ot    t£a  afford  to  Bome  pedaffOfTues  a  hint  o£  no  nuu 

tared       inetnbnna  inetDbnuui    on    the  r  — "o  o 

tTiDpani  on  the  day  third  daj.  value. 

after  the  mjury.  -.•  v  j      ■  *         ,  .. 

The  position,  shape,  and  size  of  pernn- 
tions  in  the  drum-head,  as  well  as  their  infiuence  on  the  appreciation  of  soaod^ 
vary  very  greatly.  Hardness  of  hearing  is  usually  the  ontcome  of  the  happily  nn 
formation  of  an  opening  through  its  uppermost  part  The  d^ree  of  aadition  mtf 
be  very  different  in  two  patients  whose  membrann  present  perforations  vhidi, 
from  their  history  and  condition,  are  seemingly  identical  in  character.  Many  yesn 
ago,  Mr.  Gheselden,  a  surgeon,  arranged  that  a  condemned  criminal  shoold  be 
pardoned  on  condition  of  his  submitting  to  a  direct  experiment  to  ascertain  vbst 
loss  of  power  Uie  car  would  undergo  on  the  making  of  an  aperture  in  the  dnm- 
head  ;  "  but,  a  popular  outcry  being  raised,  it  was  thought  proper  to  rdinqniA 
the  idea."* 

The  aurist  has  sometimes  to  deal  with  cases  in  which  tJie  establishment  of  a 
perforation  would  undoubtedly  be  of  lasting  benefit  to  hearing.  The  late  Sir  Wm. 
Wilde  held  that  a  large  is  preferable  to  a  small  permanent  aperture  in  the  dnni- 
head ;  and  Iiis  opinion  is  supported  by  what  Sir  Astley  Cooper  relates  of  a  maheil 
student  who  consulted  him.  This  person  had  lost  the  right  membrane  partisUji 
while  of  the  left  not  a  trace  was  discernible,  and  yet  he  could  hear  better  with  tk 
left  than  with  the  right  ear ;  his  deafness,  moreover,  was  inconsiderable,  and  be 
was  nicely  susceptible  of  musical  tones.  One  interesting  discovery  made  vitfc 
respect  to  this  patient  was  that  the  external  ear  had  acquired  the  power  <^  distinctlf 
moving  upward  and  backward  immediately  anything  was  listened  to  that  was  not 
distinctly  audible.  (See  "  Phil.  Trans.,"  Vol.  XC,  p.  152,  ei  aeq.)  The  presena  and 
the  condition  of  the  little  ear-bones  determine,  to  a  great  extent,  the  degree  d 
hearing  compatible  with  perforation.  When  the  incus  is  detached  from  the  stspe^ 
there  is,  as  Hinton  pointed  out,  an  inability  to  hear  anything  except  during  tbe  ict 
of  listening.  Artificial  pressure,  such  as  that  afforded  by  a  moistened  pdlet  d 
cotton-wool,  is  the  only  means  by  which  it  is  feasible  to  improve  hearing  inqiaired 
by  interruption  in  tlie  continuity  of  the  chain  of  ear-bones.  Disease  of  the  intonil 
ear  is  almost  always  secondary  to  some  other  affection,  as,  for  example,  efliasiai  d 
blood  or  serum  into  the  labyrinth,  injury  to  its  structures  or  to  the  loin, 
inflammation  of  the  cerebi-al  membranes,  fevers,  rheumatic  joint-affecti<uu^  iwi 
mumps.  It  may  exist  without  any  discoverable  impairment  of  the  condition  of  *** 
membrana  tympani. 

In  considering  the  functions  of  the  organ  of  hearing,  one  must  bear  in  mind  tbt 
it  is  made  up,  first,  of  a  sound-conducting  portion— namely,  the  external  and  miAll' 

•  "Pha.  Tnuu.,"  VoL  XC 
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ear,  together  affording  pass^^  to  aonoroas  vibrations  as  such  ;  and,  secondly,  of  a 
Eonnd-perceiving  portion,  t.«.,  the  labyrinth  with  the  auditory  nerve,  by  which 
vibrations  are  accepted  and  assorted,  and  then  translated  into  measageji  cc^ninable 
by  the  brain.  When  a  deaf  person  having  a  tuning-fork  placed  on  liis  forehead 
hears  its  vibrations  louder  in  his  more  defective  ear  than  in  the  other,  the  aurist 
knows  that  there  is  obstruction  to  sound-conveyance  ;  when  the  reversft  is  the  cose, 
he  diagnoses  faultiness  in  sound-perception.  The  effect  of  obstruction  to  the  passage 
of  sound  may  easily  be  experienced  by  any  one  with  normal  hearing,  when,  on?  ear 
being  closed  by  the  finger,  a  vibrating  tuning-fork  is  applied  to  the  forehead. 
Disease  of  the  auditory  nerve  is  manifested  principally  in  absolute  deafness,  and  it 
Rf^tears  that  when  there  is  affection  of  the  terminations  of  the  nerve  in  the  lal»yrinth, 
giddiness,  singing  in  the  ears,  faintneas,  and  vomiting  may  be  present.  In  fevers, 
especially  typhus,  failure  of  hearing  in  proportion  to  nervous  weakness  is  far  from 
nztcommon,  and  in  some  cases  the  defectiveness  of  audition  is  persistent  after 
convalescence,  thus  resembling  the  lasting  mental  incompetency  occasionally 
observed  subsequent  to  serious  and  prolonged  interference  with  the  cei-cbral 
actiTities.  Considerable  loss  of  hearing  has  been  known  to  come  on  without  any 
dearly  defined  cause.  It  would  seem  that  in  certain  instances  severe  nervous 
■tnun  avenges  itself,  so  to  speak,  upon  the  organ  of  hearing  more  especially,  its 
precise  mode  of  action  being  as  difficult  to  trace  as  in  those  cases  where  its  effect  is 
to  tnm  the  hair  white  in  the  coui-sc  of  a  few  hours.  Thus,  one  of  the  author's 
hospital  patients  became  almost  totally  deaf  immediately  on  the  announcement  of 
the  death  of  a  child,  and  another  suffered  similarly  when  his  wife  died. 

I>eafness  is  sometimes  the  concomitant  of  the  constitutional  conditions 
preralent  for  a  few  months  before  parturition,  and  during  the  period  of  suckling. 
When  it  occurs  in  bilious  attacks,  it  is  probably  due,  as  in  gout  and  fevers,  to  an 
impoverished  and  poisoned  condition  of  the  blood. 

A  species  of  giddiness  caused  by  disease  of  the  internal  ear  is  known 
ms  aural  vertigo,  and  this,  with  other  s^inptoms,  is  specially  characteristic  of 
what,  from  the  name  of  its  first  describer,  is  'designated  M^ni^re's  disease,  in 
which  there  is  abnormal  irritation  of  the  nerve-fibres  of  the  semicircular  canala 
'RxB  main  peculiarities  of  a  typical  case  of  this  disease  are  that  the  patient  first 
flaq>eriences  the  sensation  of  a  rotatory  movement  in  a  vertical  position,  perhaps 
with  that  of  swaying  to  and  fro ;  then  he  feels  as  though  he  were  revolving 
forwards  and  backwards  on  a  transverse  axis ;  his  vertigo  now  increases,  and 
he  swoons,  and  may  vomit  Usually  there  are  with  the  movements  sensations 
of  aonnd.  In  long-established  cases  there  is  slight  vertigo  between  the  seizures,  a 
sensation  of  falling  backwards  or  forwards,  or  a  fixed  and  unnatural  position  of  the 
head.  A  great  similarity  exists  between  many  of  the  symptoms  of  auditory  vertigo 
and  those  of  sea-sicknesa 

Lobs  of  hearing  due  to  disease  of  the  auditory  nerve,  or  "nervous  deafness,"  is 
generally  most  efficaciously  tested  by  means  of  the  tuning-fork.  It  yields  very 
poorly  to  remedial  measures,  but  happily  is  rare  in  comparison  with  other  and  more 
tnanageable  affections  of  the  ear. 

Singing  in  the  ears,  or  tirmitua  aurium,  is  sometimes  the  acoompaniment  of 
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general  disturbances  of  the  coDstilutlun,  somofeimes  Uie  result  of  direct  initatki. 
Kramer  describes  it  as  "a  coin|>lct<]y  local  afFection  of  the  ear.  which  may  bepo- 
duced,  and  is  always  proportionately  incrpaaotl,  by  sympatliy  with  ^>n«Al  dwu^ 
ment  of  tlie  system." 

It  Is  ill  most  anral  diseases  a  fmiueiit  aiid  moro  or  less  trying  rnoptonL  BAM 
and  Kramnr  t«U  of  two  ca&cs  of  suicide  on  accotmt  of  it ;  and  Sttu\-agtt  ueatiouM 
instance  of  a  oiusiciaii  who,  as  in  a  case  onco  under  the  care  of  th^  author,  baani  m 
addition  to  every  note  he  played  a  second  inharmonious  sound,  so  that  he  ni 
compelled  to  give  up  his  occupation.  Patients  alfected  with  tinnitus  annim 
generally  compnre  it  to  those  sounds  with  which  they  are  must  familiar.  Coi 
folk  having  it  for  their  companion  must  pei*force,  so  for  as  sounds  are 
from  early  morn  to  dewy  evo — 

"■U  thp  plitwuiPM  prore 
TUtt  vulkys,  tfn>vc«,  nr  hilv,  or  litttds. 
Or  wooda  nnil  tftocjuv  niountaina  ycdils ; " 


I 


but  the  towusuiau,  nolttui  voletut,  has  to  Utar  with  tbo  rumbling  o£ 

clatig  of  hammers,  or  the  whirriiig  of  muchinery  ;  whilst  the  8er\'ant  i% 

his  waking  liours  perpetiuilly  ppstciYril  with  the  tingling  o£  the  bdl&  whose 

he  lias  been  wont  to  obey.     Most  patients  complain  of  what  is  tersHMl  Ute 

sound  " — i.e.,  a  nui»i'  such  as  is  Iieant  when  one  Iiolds  a  shell  to  ike 

aurxum  is  usually  o^'orcome  hy  the  removal  of  its  primary  cause,  whatorer  that  nay 

happen  to  be,  antl  by  the  cure  of  the  accompanying  deafness. 

The  sound  of  one's  own  voice  in  the  bti^l,  double  hearing,  or  autophony  (£ran 
•irjj,  one's  self,  and  *w^  voioe)  is  a  phenomenon  by  no  meana  rare  in  ssadiy 
diseases  of  the  car.  Sir  Everard  Honke  Rtatns  lliat  an  eminent  muutKaaiw 
once,  after  catching  a  cohl,  fur  a  loii^  time  found  lliat  tlie  pitch  of  cue  W 
was  half  n  note  lower  than  that  of  tlie  other,  and  that  the  percepCioD  ol  s 
'simplti  snuud  did  noc  occur  in  both  oHrs  at  the  samo  instant,  but  w«8  nnifand 
double,  the  second  sound  being  the  lower  and  weaker.  Beforv  ■*?— nttrfjpg  ibt 
subject  of  tlie  mmucal  |>erception  of  the  or^n  of  hmring  in  differcoit  fiatiiolQ^iil 
conditions,  wo  may  uiention  luiotlier  anecdote  given  by  Home^  to  Kh«  tftc* 
that  ft  lady  who  had  Iwen  incapoble  of  sinji^ug  any  tune,  from  the  vast  o< 
an  ear  for  music,  in  the  course  of  an  attack  of  madnceo,  to  the 
her  friends,  song  a  tune  with  tolerable  correctness. 

Most  of  us  omi  cull  to  mind  examples  of  the  curious  mental  effects 
ToriouH  snunds  heaitl  duriu;,'  slt^ep  or  a  drawsv  condition.  ShakaspMre 
how,  when  Queen  Mab  drums  in  bis  ear,  the  soldier  "atorts  and  wakes;  ud. 
being  thus  frighted,  swears  a  prayer  or  twa"  The  vibrations  of  a  pair  of  t»»«Bai 
close  to  his  car  as  he  slept  M.  Maure  found  to  occftJtion  dreams  of  bells,  th*-  toous. 
and  the  events  of  June  1B48  ;  and  a  lover,  we  read,  cfibotM  a  cliango  of  soiUDnfli) 
in  his  obdurate  fair  one  by  whispering  his  name  in  her  ear  when  she  was  alambw 
ing,  thus  inducing  a  happy  habit  of  dreaming  about  him.* 

The  census  sutistics  of    several    European   and  American   coontruB  witlm 

*  See  Jama*  Sully,  "fUii«kmi,"p.  IW. 
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iho  last  lialf  oeatur>'  reveAl  Uie  somowhut  itartliug  fact  UuU  one  penoa  iu 
>ut  1,650  is  n  deaf-mate— «.«>.,  is  both  ileaf,  and  Ihod^h  not,  &»  a  ruU*,  poten- 
Ily,  yet  virtually  cJumli^  Duof-mutns  ant  divisible  into  two  gronpe — viz.,  the 
litall)'  mute^  vhom  duafnesa  at  birth  has  deprived  o£  the  iiifant's  faciUtiaH 
learning  to  vpeak,  aud  those  who  aro  mnte  bocnuiie  dLiiEiieiui  ha»  couic  ou 
iffick-ull/  early  iu  life  to  firevmit  citliur  the  aotiuittitiou  or  ulso  the  reteiiliou 
fl|>e«oh.  The  relative  profiortion  of  thaw  two  i^roupA  in  any  givtin  popula- 
it  is,  from  various  ciixniDatanoeB,  diflicult  vitb  any  certainty  to  deCarmine; 
bat  it  appears  that  at  the  Britiah  upmaa  for  1871  sixty-tlirtie  pisr  ceuU  of  the 
iunattia  of  twelve  institulioiis  for  dt'-af-iuut^s  were  con;bfejutu1ly  aficctod.  Fevers 
sod  other  inAamnuitory  diseius&t,  uud  fallH  lUid  blows  are  conimou  causes  of 
non-oongenital  deaf-mutism,  esp«ctnl]y  in  acrofoloua  subjects ;  aud  inlierit«d  t«n- 
aud  iiidubitaldy  iU-assorted  niarriagea  and  the  iiK-briety  of  parvnta  are 
)tent  in  producing  thf^  congimttal  Reliction.  It  ia  notoworthy  tluit  tlie  con- 
utally  deaf  are  rartdy  &t>u  from  more  or  leas  veil-marked  const  i  tut  iooal  defect 
•ome  aoH ;  utiU  it  mu»t  not  he  supposed  that  the  comparatively  Uij^  mortality 
itod  by  deaf-mutes  it  altogtither  attriliutablo  to  this  fact,  for  diaeues  af- 
the  circulation  and  rv^piration,  to  which  they  an  npecially  liAble,  arc 
aly  wliab  their  usually  ftcd4mtary  habits  and,  in  caaas  where  ai-licidatiuu 
ia  not  learnt,  their  mouth-breathing  and  devout  exerutse  of  tiie  lungs  render 
le  prone  to  contract.  Observation  aud  experience  as  an  aurul  surgeon  have 
strained  the  author  to  accept  the  conclusion  that  whore  congcnit&l  deaf-mutism 
not  trnceabln  to  any  kind  of  inhentf>d  tAtnt  or  fiunily  dciect,  it  is,  generally 
ig,  due  to  the  close  relationship  of  the  parents,  they  commeidy  bein^  first' 
oousuuk  Dr.  A.  Hartmanu  lias  called  attanliou  to  tho  following  n»ults  of 
Moeat  very  exnot  xtaltstics,  which,  oa  ho  truly  observer,  ixisitively  firove  that 
ooBsanguineoiu  marriages  am  a  cause  of  congenital  deof-mutiAm :-  In  IVussia, 
wlitr**  the  total  number  of  conaanguinBoua  marriages  yieldn  a  |wrcimtage  of  O'tl, 
ftiurrc  were  among  1,210  ooogonital  doaf-mut^s  1^)6,  or  139  per  cent,  who  were 
the  of&pring  of  oonsoBguuieeiiB  marriagos  ^  while  among  1,<1C>1  iudividtuils  with 
oofjoired  deafness  there  were  only  i7.  or  throe  per  ccot.,  who  sprung  from  sudi 
_»arriagefi. 

Hie  systems  that  havu  been  most  gfinerally  adopted  for  the  instruction  of  the  deaf 
id  dumb  ore  known  as(he''l<'re.nch,"or*'oid;"  tho**uld  En}i:lish,'' or ''combined,"' and 
■•  "(iermon,"  or  pure  urul.     Of  thuM.',  the  tirtit  aims  KUiiply  at  the  uxprc&tiion  of 
thought  through  tlie  iut«>rvention  of  signs  and  gestnrea,  or  <lui»b«Uow,  and  of  words 
with  a  tinger-aJpbabet.      By  this  system  diligently  leaiiit  the  deaf-wube,  as 
Itto,  who  was  himself  deaf  from  the  age  of  twelve,  admits,  may  indeed  become 
se^e<J  nf  '-  tli>-  ^'ilid  Iioufs,  tin-  dry  bread,  the  hanl  wood,  the  aulwtantial  fibre  of 
,"  but  geU  "  jittirj  of  the  grace,  tlic  imetiou,  tJiv  gilding,  and  tlio  flowoi's,  whicli 
to  be  found  precisely  in  thoao  amall  things  wliich  are  not  worth  reporting  on 
]e  tingers." 

The  old  Knglisii  system  emfcracea  speech,  together  with  natural  ami  artificial 
tcigtts  of  all  sorts,  and  rcadiuK  from  the  motions  of  the  Upa.     Tlie  Ocrmon  system, 
ig  all  manner  of  signs  aud  symbQla,  im{iarta,  liy  means  of  &igbt  and  touch,  an 
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Axoct  and  practical  knowltnlge  of  articulate  speech,  so  that  tlic  dealniQte,  by  dint  of 
practice,  may  be  able  wiili  i-endinees  botli  to  utter  all  its  variou!ii  oomldnatiau  tl 
sounds  and  to  read  them  from  the  lipR  of  others.  I'hn  Gemuui  is  sometimeadongoatal 
the  "  new  "  syBtem,  though,  as  Kinsey  remark*,  it  was  in  voguo  long  before  tay 
method  of  ngnx  was  intix>diiced.  Its  principles,  we  may  aurmiae,  were  thou  npoa 
which  a  certain.  Dr.  ^Vtrimiin,  ut  about  the  close  of  the  17th  century,  taught  a  giii 
of  seventeen  to  spenk  very  int*tli;^bly,  and  to  road  Dutch  and  Latin.  (^ 
Charles  Ellis,  "Phil.  Trans.,"  1703,  p.  1416).  Th«  fdownew  with  which  iw  «dvan. 
tages  have  oome  to  be  perceived  in  England  is  perhaps  due  in  pari  to  a  popiUtf 
persuasion  that  deaf  mutes  are  by  nature  dull  of  sight  and  apprehension,  and  eoold 
not,  therefore,  overcome  its  intrinsic  diflicultics.  It  is  reported  Uiat  but  Iat«ly  tlw 
uslier  of  a  British  court  of  justice,  asked  why  lie  was  writing  the  questions 
deaf  person  in  words  some  inches  long,  replied,  without  a  moment's  hwi 
'*  Because  the  witness  is  so  deaf  !  *' 

Although  tlie  ear  Is  undoubtedly  in  close  oi^fanic  connection  with  the  voi 
dncing  mechanism,  the  success  of  teachers  of  tlie  pnre  oral  system  of  in&tructi 
the  deaf  and  dumb  proves  beyond  all  controversy  the  untenablenees  of  th«  ntttioa 
which  some  have  held,  that  there  is  associated  with  deafness,  and  quite  indepondnt 
of  it,  a  sort  of  physical  Lii:tbility,  as  well  as  a  diHinclinutioii,  to  utU-r  articulate  sonndi. 
So  little  was  this  system  understood  in  England  some  few  decades  since,  thot  writcn 
on  the  education  of  the  deaf  and  dumb  were  dispose*!  to  regard  an  imperfect  mas 
of  it  OS  a  phenomenal  achievement,  and  gravely  expressed  their  tliorougl)  pe 
that  "mouth-reading  must  be  wholly  inarloquate  to  the  pnr]>ofies  of  real  eon 
tion,  involving  intercourse  of  the  intellect  or  the  imagination,"  and  that  ** 
and  signs  are  abundantly  sufficient  for  all  the  intercourse  to  which  a  deaf-mute  ii 
equal."     Now,  however,  it  is  very  generally  recognised^  and  can  be  sbundant^ 
proved,  that  signs,  gestures,  tinger-olphabets,  and  even  phonetic  symbols  are  not  onl^ 
ttnoecessary  for  the  requirements  of  those  deaf-mutes  to  whom  can  be  aifbrded  tk* 
opportunity  of  learning  oral  s|teoch  and  lip-reading,  bnt  actually  servo  as  so  maf 
serious  obstacles  to  their  intellectual  advaucotuent    Even  were  the  language  o(  w^ 
a  codified  system  common  to  all  institutions  and  countries,  which  it  emphaticallj 
not,  it  could  but  enable  the  dejif  to  communicate  with  the  deaf.     TJnforttinatelji 
has  been  found,  in  proportion  to  ita  use,  to  prevent  the  acquisition  of  ani 
and  lip-rcadtiig,  by  menus  of  which  alone  can  dnmbnoss  and  its  many  sad 
paniments  lie  practically  alKJlished.    It  was  some  forty  years  since  that  Kitto,  wrii 
of  deaf-mutes,  said  :  "  It  in  an  idle  dream  to  hope  to  restore  such  persons  entirt' 
society  ; "  still,  thanks  to  the  dissipation  of  prejudice,  and  to  the  spread  of  knowlr . 
this  "dream,"  long  ago  reiilised  on  the  Continent,  \va&  of  late  yoars  in  Englaii<i 
had  its  ample  fulfilment  in  irrefragable  facts. 

Aids  to  Ifeariitg. — -Most  inKtntmentfi  employed  for  the  improvement  of  defectin 
hearing  are  construct^  with  a  view  to  the  augmentation  of  resonanoe  within  it* 
exti'ruul  eur,  and  the  reflection  into  it  of  waves  of  sound.  It  is  for  thcAe  purpcs* 
that  the  deaf  man  places  a  hand  behind  his  cor.  The  instrument  called  an  otoplutt 
incn'oscs  the  receptive  power  of  the  auricle  by  causing  it  to  project  forwards, 
and  compact  bodies — e.g.,  metal,  glass,  and  porcelain — are  tlie  most  efficient 
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of  fjonnd;  but  many  such  materials  are  practically  inadmi^ble  for  the  manufacture 
of  ear-trumpets,  on  account  of  their  weight  or  fragility,  or  then*  peculiar  note  when 
subjected  to  vibration. 

A  hollow  cone  forms  a  good  sound-reilector,  the  efficacy  of  which  may  be 
enhanced  by  widening  and  obliquely  truncating  its  base.  The  instrument  is  thus 
made  not  unlike  the  ears  of  some  quatlrupeds.  Transverse  vibrations  of  the  air 
-within  it  are  found  to  bo  diminished  by  piercing  the  sides  with  several  holes. 
Some  deaf  persons  are  greatly  benehted  by  the  use  o{  small  globular  or  conical 
metallic  resonators.  Double  aural  instruments  are  those  generally  found  most 
efficacious.  When  the  sound-collector  is  furnished  with  a  tube,  the  free  end  of  the 
latter  must  be  of  a  size  to  fit  accurately  into  the  auditory  meatus. 

That  an  ear-trumpet  may  form  a  useful  social  weapon  of  defence,  we  perceive 
from  the  lines  of  Croldsmith  on  Sir  Joshua  B«ynolds,  telling  us  that — 

"  To  coxcombs  averse,  yet  most  civilly  iteering, 
When  they  judged  without  skill  ho  waa  still  hard  of  hearing; 
When  they  tolk'd  of  their  Raphaels,  Correggios,  and  rtuff, 
Ue  shifted  his  trumpet,  and  only  took  anufl." 

In  foreign  countries,  however,  the  employment  of  an  ear-tnunpet  might  possibly 
lead  to  untoward  and  somewhat  embarrassing  results,  as  the  following  true  story 
serves  to  indicate : — A  deaf  old  lady  in  India  was  asked  out  to  dinner,  at  which 
^e  seemed  to  be  thoroughly  enjoying  herself,  until,  at  length,  one  of  the  native 
servants  asked  her  whether  she  would  take  some  green  peas.  Not  hearing  the 
question,  she  raised  an  enormous  silver  trumpet  to  her  ear,  exclaiming,  "  What 
does  the  stupid  man  say]"  Whereupon  the  servant,  evidently  regarding  tiie 
trumpet  as  some  new-fangled  implement  of  European  epicureanism,  poured  into  it 
a  good  spoonful  of  the  peas. 

The  difTerent  forms  of  resonator  and  sound-conductor  that  have  been  invented 
lor  the  relief  of  deafness  are  exceedingly  numerous.  Experiment  alone  can  prove 
vhich  of  these  is  likely  to  prove  of  most  service  to  a  patient ;  and  the  same  may 
be  said  of  the  several  kinds  of  artificial  drum-heads. 

Some  deaf  persons  are  acutely  afiected  by  vibratory  impulses  conveyed  through 
the  tissues  of  the  body  to  the  auditory  nerve ;  thus,  Kitto  found  tbat  every  move- 
ment or  concussion  in  a  wooden-floored  uncarpeted  room  caused  him  a  sensation 
amounting  to  torture. 

The  possibility  of  hearing  through  the  teeth  and  other  structures  has  been 
thought  to  be  enhanced  by  a  lax  state  of  the  membrana  tympani.  It  has  been 
nmdered  available  for  some  cases  of  impaired  audition  by  the  invention  of  the  audi- 
jAone,  osteophone,  tonomittor,  and  other  forms  of  solid  sound-conductors.  Some  few 
experiments  that  have  been  made  with  the  audiphone  tend  to  prove  that  it  is 
unlikely  to  be  of  any  use  for  the  instruction  of  deaf-mutes. 


THE  THROAT,   VOICE,   AND  SPEECH. 
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IntrodactioD— Straofcare  of  Nom  ;  of  Moath  ;  of  Throat ;  of  Iattiiz— Fonottoii  oonncetod  with  Digev- 
tion.  Beflptrmtion,  Voioe,  Speech— Fanctioiml  Denngemonts  oonueoted  witti  Hnooiu  Burfftoe, 
Chewing  and  Swallowing,  Pumlyrii,  Spurn— Affections  of  Keipimtioa ;  of  Voice ;  of  Speech— 
DefectiTe  Articulation — Stammering — Blnndering  SntmdatiMi — Forgetfalnen  of  Namei — Hints 
as  to  Piibiia  Spealdng  and  Singing— Catarrh — Aceidents  to  be  Araded. 

Whether  we  regard  them  physiologically,  or  in  their  relation  to  diseaae,  there  are 
few,  if  any,  more  important  and  interesting  parts  of  the  body  than  those  that  are 
concerned  in  the  production  of  the  voice  and  speech.  Placed  immediately  above  the 
windpipe  and  gullet,  and  lying  between  these  below  and  the  month  and  nostrils 
above,  they  form  a  common  antechamber  to  them,  and  the  only  channel  by  which 
air  can  be  supplied  to  the  lungs  for  the  purposes  of  respiration,  and  food  con- 
veyed to  the  stomach  for  the  purposes  of  nutrition.  Hence  these  organs  not  only 
subserve  ihe  functions  of  voice  and  speech,  which  have  a  special  relation  with 
rei^iration ;  but  they  are  the  oi^ns  of  smell  and  taste,  and  those  for  the  prehension, 
mastication,  and  swallowing  of  food. 

It  is  wonderful,  as  we  pass,  step  by  step,  from  the  lower  forms  of  animal  life  to 
such  as  are  highest  in  the  scale,  and  thence  to  man,  to  obser\'e  how  parts  that  are 
primarily  devoted  solely  to  the  maintenance  of  life — at  first  to  the  selection,  pre- 
hension, and  preparation  of  food  for  digestion,  and  later  to  the  respiratory  function 
as  well — become  also  adapted  to  the  performance  of  higher  duties  wliich  the  growth 
of  intellect  depends  on  and  demands ;  and  how  the  comparatively  simple  mechanism, 
which  subserves  these  heterogeneous  functions,  not  only  remains  perfect  for  its 
primary  purposes,  but  proves  itself  at  least  as  marvellous  an  instrument  for  its 
more  complex,  various,  and  delicate  superadded  duties. 

The  organs  to  which  we  have  mainly  to  confine  our  attention  in  the  present 
article  are  bounded  above  by  the  anterior  part  of  the  base  of  the  skull,  behind  by 
the  spinal  column,  and  below  by  the  upper  outlet  of  the  chest,  the  collar  bones,  and 
tiie  parts  connected  therewith  ;  and  they  comprise  the  mouth  and  nose,  with  their 
appendages,  the  fauces,  the  larynx  and  upper  part  of  the  tracliea,  and  the  commence- 
ment  of  the  oesophagus  or  gullet.  It  would  be  difiicult,  howevei-,  if  not  impossible, 
to  understand  tho  duties  they  have  to  perform,  and  the  mode  of  performing  them, 
without  some  reference  to  subsidiary  organs,  not  included  in  this  district ;  and  such 
a  reference,  therefore,  will  here  and  there  lie  made  in  the  course  of  tho  subsequent 
pages. 

Structure. 

The  Cavity  of  tJie  I^o$e  occupies  the  central  region  of  the  face,  lying  between 
the  base  of  the  skull  above  and  the  roof  of  the  mouth  below,  and  bounded  on  either 
aide  by  the  orbits  (or  cavities  containing  the  eyes)  and  the  cheek-bones.    Its  anterior 
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Yvt,  1.— Vnkvtcti.  Bectiom  rtioa  BBrocc  to  Bxmibd  or  NueK, 
MovTK,  F&ccta,  Laktm.  «vo  AMOiviita  paktv. 

1.  Citritjr  of  ikull :  S.  Splti&l  cajut ;  %.  BodiM  of  nrtobra  :  k. 
UiunliiftlAtat  B.  Soft  laLtU  uid  avul*)  c,  Toorua;  d.  Epi- 
elFttUs;  u,  Citvltjp  of  ooee;  b,  Pliaryiix:  c,  ObtI^  oit  nouOi i 


limits  are  the  fact&l  projection,  "which  constitutes  the  nose  proper;  its  poiknr 

limits  tlie  posterior  nores  or  nostrils,  which,  extending  obliqu«Ir  fTx>Tn  tho  skiiD 

above  to  the  pakto  Wlov,  kDov 
of  a  very  £reo  commaniaitiiii 
Wtween  the  cavity  of  ibe  0M> 
ami  the  upper  conipkrtment  of 
the  phar^'nx.  The  cavity  d  • 
nose,  however,  ia  not  neaHyl 
simple  as  the  above  brief  dearip 
tion  might  loHd  one  to  BuppOK 
For,  linit,  it  in  (li\*ided  into  t«o 
parallel  ^'aulted  coiupartmenisbj 
a  vertical  septum,  which  cxt«»ik 
oiiinterruptetlly  throughout  iti 
whole  antero  -  posteiior  extent; 
fiocond,  its  outer  wall  on  either 
HtJe  has  connected  with  it  tbre 
projecting,  twi>it«-d  shelUiko  filos 
(jf  bone,  exteoflini;  LoriniutaDf 
from  iKkck  to  front,  and  imper- 
fectly dinding  each  lateral  eoa- 
partmcnt  into   tLree  galloriea  cr 

meatus ;  and  thiixl,  f;evf>ra1  divorticiila,  or  caverns,  open  out  of  these  comportmeirti 

— one  on  either  aide,  into  the  upper 

jaw-bone,  immediately  uuder  the 

eye ;  imd  one  also,  on  either  side, 

into    the    fi-ontal   bone,    ■where    it 

helps  to  cause  the  prominence  (poi*- 

ticularly  noticeable  in  same  poi-sons) 

immodial^'Iy  above  the  bridge  of  the 

nose  and   inner   extremity  of  the 

eyebrows;  and  others  into  the  eth- 
moid and  sphenoid  bones.    Further, 

a  direct  channel   passes  on  cither 

side  from  the  pnncta  at  the  inner 

exti-emitiea  of  the  eyelids  into  the 

inferior  uiuatus,  along  which  tears 

travel  from  the  surfiwo  of  the  eye 

to  thi!  interior  of  the  nose. 

The   primiuy  purposes  of  the 

nose    are    for    smelling  and    for 

breatliirig.     The  greater  part  of  its 

complex  cavity  is  inreeted  in  a  mu- 
cous mcmbnme,  which  being  abun- 
dantly supplied  with  thin-walled  \-einji,  Is  eminently  ulapted  to  warm  (be  «r  lA 
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itA  passftg«  froni   witliout  to  the  InngR,  and  muBt  olmonaly  ho  regarded  physio- 

logicallj  as  belonging  to  the  respiratory  tract.     Tlie  ni>|)er  ptirt  only  i«  devot«l  to 

the  senw  of  RtnelL     It  is  Rupplie<l  with  a  aprcuU  £onn  of  muooua  inwnliraMe,  and 

has  distributed  over  its  surface  the 

bnuLohea  of  tb*  olfaotorj*  nerve  (tlii* 

nerre   of    smell),    dmved    directly 

from   a  special   port   of  the   hrain 

which    lies   immediately   upon    the 

thin  plate  of   lione   sejnamtiiig  the 

carity  of  the  skuU  from  that  of  the 

Tht  Mouth  is  a  mucli  lar^r, 
much  more  coiiiplicate<l,  anil  inooli 
more  important  organ  tlinii  the  nose. 
It  is  bounded  laterally  hy  the  cheekx, 
anteriorly  l>y  the  oral  orifice  or 
month  proper,  behind  by  the  arch 
of  thu  faueOH,  above  mainly  by  tfafl 
paUte,  and  below  by  the  soft  Umiim 
included  bet^TRAn  the  horixonta) 
rami  of  the  lower  jaw,  and  (ram 
which  tJic  tongue  sprisga,  Tlie 
cavity  may  1«  considei*e<l  to  be 
divided  into  two  parts — tint,  tliat 
f(»ined    by    the    sulci,  grooves    or 

pouches,  which  intervene  Ixjlh  nl)Ovo  and  l»elow,  lK>twoen  the  gnma  and  t<*eth  on 

Jhe  one  band,  and  the  checka  and  lipa  on  the  other ;  and,  second,  all  that  central 

ion  whieh  \r  bounds)  laterally  by  the  ^ma  and  teeth,  la  roofed  in  by  the  palatal 

h,  and  the  floor  of  which  ia  occupied  by  the  tonguo. 

Of  tlio  p*rij>h«ral  pari  ^  the  onU  cavitt/  it  is  sufficient  to  mention  that  its 
prese^nce,  allowing  the  imembarrjisRed  movement  of  tho  luworjaw,  facilitates  masti- 
cation, and  that  into  it  anteriorly  the  motith  itjielf  ojiens  directly. 

The  fiiims  and  Teeth  form  two  horizontal  archea,  with  tlte  crown  In  front  and  the 
hue  behind,  of  whicli  tlie  uppT  i»  naturally  a  little  larger  than  the  lower,  and  ovor- 
lAps  it.  The  guniH  are  tlic'  Heshy  coveriii<;a  of  the  olvooli  or  suckela  of  the  jaws,  in 
which  the  roots  of  the  teeth  are  tirmly  embedded.  The  teeth,  as  is  well  known,  oi-e 
different  kind-s.  The  central  four  in  either  jaw,  which  are  fUmiahed  with  a  eut- 
cbiset-like  edge,  are  the  inciaom     Extenud  to  the  inciaors  come  the  canine  or 

ing  t«eth,  which  are  |)articularly  strong  and  pointed,  and  which,  in  pnrely  cair- 
niToroua  animals,  are  always  highly  developed.  Tliose  are  four  in  number.  Next 
to  the  canine  ore  placed  the  bicuspid  teeth,  two  on  each  aide,  both  above  and  below ; 
and  beyond  rheao  again  the  large  molars,  or  grinders,  of  which  there  are  altogetlier 
twelve,  and  whose  porpoae  is  to  grind  or  triturate  the  foot!  submitted  to  Uiem. 
^niu  above  brief  description  apphea  only  to  tho  second  set.  llio  first,  or  milk 
th,  OH  they  are  colled,  are  much  smaller  than  their  sucoeasors,  and,  immediately 


Pio.  8.— VitncAi.  B«c™>«  o?  SoKU  now  ■sron  txa- 
WAHM,  ncnruta  uiar  um. 

«,  Smwripr  lnrWD*t«  tmua ;  h,  Xkldk  ditto  i  c  lofertor  dlt4« 
Itke  appn-,  ml4itlA.  aod  loirfr  tMntUNB,  an  twkm  Um  cutim- 
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ixm^  -.  r.  Sluui  extandftiff  'ruoi  noM  Uilo  trontttl  b<>M« :  }, 
FaUito  ;  m,  Mastril ;  h,  OriaoB  o(  oanuBOBlokUini  with  ««r ; 
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bejond  the  nuuneti,  ooimst  of  small  molars  only,  wbich,  ooUeodTelTt  are  ei^t  is 
number. 

The  Palate  8prin};;s  from  the  iuncr  margin  o£  the  upper  deutal  ann,  ud 
forms  a  vaulted  roof  to  the  central  ai-ca  of  Che  moutli.  lt«  Uifiis  is  ibo  ant 
bony  cxpanaiun  tliat  constitotes  the  floor  of  the  nose,  and  it  is  coTered  by 
mucous  membrane.  The  Anterior  two-thirds  only  of  the  palate  aivi  osseooi  and 
rigid  The  posterior  third,  which  Li  teruiud  the  soft  palate,  and  -which  ii  pnv 
longed  from  the  other,  is  formed  essentially  of  mucous  membnme  and  imucdar 
tissue,  coostitutca  a  movable  flop,  and  terminatea  behind  in  two  concave  aeaDo|% 
or  urchcB,  separated  by  the  proj<-cting  conical  process  known  as  the  uvula. 

llto  Tongue  is  situated  within  tlie  cavity  of  the  tower  dental  arch.  This  ii  i 
somewhat  flattenud  conical  orguii,  « Inch,  when  lying  at  reet,  occupies  the  whole  o( 
the  space  bounded  by  the  lower  teeth  :  its  point  lying  jutit  behind  the  inciaors;  iti 
lateral  edges  being  pressed  against  the  lucuspids  and  molars ;  it«  dorsum  p— «m«i>n 
a  convexity  facing  the  palate  ;  its  base  (behind)  being  united  to  the  movable  h 
bone  (from  which,  also,  the  larynx  and  trachea  are  suspended),  and  to  several 
important  parts  whicli  will  by-and-byc  bo  discussed  ;  and  its  iindBr  aspeefc  (whicfc. 
in  the  greater  part  of  its  extent,  la  free)  l>eing  attached  to  the  door  of  the  moutii  If 
a  narrow  longitudinal  duplicature  ctf  mucous  membrane,  between  the  Inycrs  of  wUcfc 
is  contained  a  scries  of  muscles  which,  springing  pailly  from  The  liyoid  bone  arf 
partly  from  the  lower  jaw,  ai-e  hirgcly  ini>trumenta]  in  ejecting  the  vari<*d  nun* 
ments  of  the  oi-gan.  llie  tongue  is  made  up  mniuly  of  interhu:ing  muscular  fikti 
which,  iu  association  with  the  muscles  attached  to  it,  enaMe  it  to  execute  the  nkoit 
varied  iiiovoni'^utK  with  the  utmost  prccistun.  It  is  covered,  except  cm  it*  uadflT 
surfiiee,  with  large  papillv,  and  is  endowed,  not  only  ^tith  extreme  sensiti 
tactile  impressions,  but  is  the  main  seat  of  the  sense  of  taste. 

TIu  Fauces  constitute  the  posterior  orifice  of  thm  oral  ca\ity,  aa  tiie  ntooUi 
conslitutes  its  anterior  orLlice ;  and  hero,  as  iu  the  latter  situation,  the  ckannd 
liccomes  constricted.  They  are  formed  by  the  nruh  of  the  soft  palttto  above,  the 
sides  of  which  are  continued  into  two  stightlj  divergent  descending  coliunzia,  fenni 
mainly  by  projrcting  Itauds  of  musculai*  tissue,  and  known  as  the  piUan  el  ibi 
fauces.  Of  these  the  ajilcrior  one  blends  with  the  side  of  the  base  of  the  Ungm 
while  the  posterior  one  loses  itself  in  the  walls  of  the  pharynx ;  and  betwctn  tlm  '» 
situated  tlie  tonsil 

T/*a  Pharynx  is  the  somewhat  irregular  cavity  or  bag,  with  mnscalar  vaQa 
into  which  the  posterior  narcs  and  the  fauces  open.  It  cxtemis  from  the  aknll  aboat 
to  tiic  IcvcJ  of  the  criuuid  cartilage  below,  and  is  iu  contact  Whind  with  the  aatenor 
port  of  the  spine,  and  the  muscles  and  other  parts  attached  thereto.  It  ta  namv  ft«s 
U-foro  Ikttckwards,  but  comparati\-c1y  wide  in  all  that  n^ion  of  it  which  is  dincUy  ra- 
htted  with  ihc  nose  and  mouth.  But  below  it  assumes  a  funnel-like  shape,  axtd  Uen^ 
with  the  narrow,  cylindrical  oaophagaa  Besides  the  orifices  already  reiemd  (• 
as  opening  into  it  (namely,  the  nose,  mouth,  and  noophugua)  there  are  jet  thiw 
others,  two  of  which  (the  Eustachian  tubes  k-ading  from  the  ears)  open,  ooe  on  iwi 
aide,  above  the  levfl  of  the  soft  palate;  while  the  third  is  the  taiyogaal 
wliioh  Uea  immediately  behind  the  base  of  the  tongue>  and  in  front  of  the 
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Th4  $ofl  pnlaU,  in  iu  movemanu  and  its  relation  to  tho  pharynx,  is  so  oonsti- 
tut«l  that  whwi  at  rest  it  hon^s  down,  partly  closing  the  posterior  oritice  of  the 
uuutfa,  Imt  leaving  the  communication  of  the  nose,  through  thi:  pharynx,  with  the 
loryux  and  a»t)pba|j;u»,  free  and  unint«rruptod ;  when  ui  actiou,  on  tlie  contrary,  it 
osRuntes  a  iiearly  horizontal  position,  and  forms  a  complete  w'ptum  bctwfcii  tho 
uppt^r  part  of  thi^  pharynx,  int/>  which  tlie  nose  and  ears  open,  and  the  lower  p^ut, 
wboae  ivlatians  arc  directly  witJi  the  month,  larynx,  and  OBSOpbagua. 

Of  tiiu  (EmoiJiaffits  nothing  more  need  1>e  said  than  timt  it  is  a  muscular 
tnbc,  in  the  adult  uiue  or  ten  Inches  long,  which 

Leads  from  thp  pharynx  to  the  atomaub,  and  v  liutic  flfcTi^^  ffi 

special  function  it  is  to  carry  food  from  the  mouth 
to  the  latter  or^u. 

T/tc  Lafjiix  itmi  Tnichca  constitute  tho  com- 
mOD  chaiuiu'l  aloug  whiub  air  is  transmitted  to  and 
from  tlie  broncliial  tuljes,  and  hence  to  and  fmm 
the  lung-Lissuc.  ITie  tube  commences  at  about 
the  level  of  the  horse- Bhoe-shapcd  hyoid  hone  (from 
.  vhioh  it  is  susp(--nd(-'d,  and  to  which  the  base  of 
^o  tongne  is  also  attached),  and  runs  down  in 
the  front  of  tlio  ii(.«k  parallel  with  the  wfiopha^UA, 
which  is  behind  it,  into  the  upper  part  of  tiie 
diest,  where  it  diridea  into  two  hra^chel^  one 
for  each  lung. 

The   tmchta    is   the    longer,    narro^tr,   and 
simpler  part  of  the  tube.     It  ineasuros  iu  the 

adult  from  thrcf -quartern  of  an  inch  to  an  inch  \*|BH^^lJ/~ 

in  diamet<.r,  aiwl  is  forracvi  partly  nf  muiwle,  partly  p^,  ^.^vmKu.  Tunvnn  Sscnax  «r 
of  connective  tissue,  portly  of  mocons  membrane ;  .    T^L^*^*!**         _ 

,  .      ,         .,,,.,  ,  ...  «.  ^iK»«»M*ii  h  Hjok!  bono;  r.  ThjnM 

anri  is  furiusbed  also  with  a  senes  of  cartilai^ou&     «arUJH«  -.  <*.  '*1k  nxai  cmi :  *.  0itia>  i 
ntif^i  (imperfect  bchuid,  and  circumscnUmg  tbe     uytMuM  naMUi  i.  CdMkUtartUftvs;  j, 
tnlM*  for  tlirro-quartersof  its  circumference),  which     ^"^  '^"^  *'**''*^ 
from  their  tirmnwui  and  <rlnsticit}'  inipai-t  Htron^th  and  )>crmancnco  of  shape  to  the  tulic. 

Tbe  larynx  is  much  more  irrogular  in  form,  much  more  complicated  iu  struc- 
ture, and  much  more  dilTicuIl  U>  describe  tlian  the  trachea,  or  indeed  than  any  of 
the  partfl  which  have  hitherto  claimed  our  attention. 

It  ve  look  into  it  from  above,  in  its  natural  ntntA,  we  llnd  it  immedtatfJy 
below  and  behind  lb"  base  of  tho  tongne,  to  which  it  i«  united  by  direct  con- 
fiinttity  of  tissue.  Its  upp^  oritice,  which  is  berL'Uod  otf  fmiii  before  luickwanb, 
b  irreignlarly  oval  but  variable  in  ahnpe :  Imumled  in  front  by  a  vertieal  pUte 
nsnHHl  tbo  ^jnijloUU ;  br>htnd  by  the  upper  pointjt  of  \\\o  tvro  aryUtwid  emriilttg^  ; 
uid  laterally  by  folds  of  muooiia  membmne,  passing  dnwnn-ards  and  backwards 
fnuD.  tbe  lateral  ed^'e?*  of  th?  opiglDttis  to  the  an-timoids. 

At  Bouict  little  di'pUi  (an  inch  or  on  inch  and  a  half)  bolow  the  summit  of 
tbe  epiglottis,  and  [i^liaps  one-hsUf  or  one-thii-d  tliat  distance  below  tbe  tops  of 
the  arytenoids,  we  obserre  another  and  narrower  oritice.,  which  is  called  tlie  riiiha 


Tirt.  a.  — OcTtn™  ■nownta  Okstrai, 
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duplicalures  of  miicous  membrane,  doriveil  Erom  that  which  llnm  tiie  wiUi  d  th« 
Uryiix.  ALwve,  and  a  littlo  further  apart  than  these,  are  two  oUier  borintMl 
dupiicatures  of  mumbnijie — one  on  each  side.  Between  each  of  these  dujiliaUBfV 
and  ltd  corresponding  true  cord  is  an  interval  or  chink  leading  to  a  bdmU  htinl 
tmvity  termed  the  aacculus  lanpujig. 

If  we  look  into  tliu  larynx  from  beneatli,  we  shall  sec  thai  ita  lower  pvt 
almost  exactly  resembles  the  tnichea  in  size  and  shape  :  except  that  it  fumti  a  kin^ 
of  dome  above,  the  suniniit  of  vliich  is  occupied  by  tlie  eliink  of  tlie  rima  gtattidit. 

Tlie  cJiief  points  concerning  the  moveraenta  of  the  larynx  are: — lo,  that, 
in  the  act  of  bwallovring,  the  vertically  placetl  epiglottis  duiceoda  with  tfao  ba> 
of  the  tongue  over  the  upper  opemoj;  of  the  larynx,  and  so  prevents  tlw  cstnnw 
of  food  into  the  air  [Asaages  ;  ami  2nd,  that>  by  the  action  of  the  niunenm  vmD 
mtudcs   which    act  on  them,   the   vocal   corda  are  oapahia  of   beang  — pmiiJ 
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daring  reBpirationj  and  ol  being  approximated  and  brought  into  contAct  with  ona 

another  daring  the  utterance  of  vocal  sounds,  and  further  (especially  while  in  the 

latter  poaitioD)  of  being  stretched  longitiidinall}r  and  rendered  tense,  and  of  boing 

shortened  and  relaxed. 

^B  Before  diamiasing  tlie  anatoniT   of  the  larynx,   a   tew   farther    facts  may  be 

^^jtod  oat      Its  framework,  Uku  that  of   the  tmchcuf  is  formed  of  carttlagea, 

^^Bdk  are  connected  with  one  another  partly  by  liganioittB,  portly  by  mitscleit,  and 

^Btiy  tiy  distinct  articulations  or  jolnta.     llie  chief  oartilBges  are  the  tht/roid,  ihe 

erieoidj  the  two  ar^t^noitU,  and  the  epiffloUU. 

The  thtjrxnd,  which  has  som^hing  of  thn  Hhape  of  the  spout  of  a  pitcher,  is 
formed  of  two  nearly  qiuulriUtenil  plates,  which  uuite  at  an  angle  in  fn>nl,  fonuiag 
in  mAn  the  ponium  Adnmi^  but  diverging  somewhat  behind,  and  remaining 
aoparated  by  a  conBidombto  interval.  The  posterior  edges  ore  prolonged  above  and 
below  into  somewhat  elongated  processes,  of  which  the  superior  one  on  each 
aidfl  is  attached  by  ligamrait  to  the  corrpsponding  extremity  of  the  hyoid 
bone,  wliilo  the  inferior  and  shorter  one  articulates  with  the  side  of  the  cricoid 
,  cartilage. 

^KThe  erieoid  eariilagi>  ffirras  n  complete  ring,  which  is  narrow  in  front  and  deep 

Pftind,  and  so  formed  that,  while  the  lower  oritice  is  horizontal  and  circular,  the 

opper  one  is  oval,  and  faces  upwards  and  forwards.     Its  anterior  part  lies  inun^ 

diaioly  below  the  front  of  the  thyroid,  to  which  it  is  united  by  a  ligamwit ;  while 

tiie  posterior  rises  into  the  concanty  of  the  tliyroid,  and  its  sidea.  a«  bofon?  stated, 

|m  articuUted  with  the  lower  processes  of  that  carrilage.     On  either  side  of  the 

^nuian  line  behiudr  the  upper  edgf!  of  the  cricoid  presents  an  articulating  sarfooes 

to  which  one  of  the  arytenoid  cartilages  is  united. 

The  arytenoid  eariUage*  are  threo-sided  cones,  the  apices  of  whii-h  are  directed 

upwards,  while  tba  bases  resting  on  the  cricoid,  on  the  articulating  fact'ts  of  wliicli 

tbey  move  as  on  a  prvot,  are  also  triangular.     Each  base,  therefore,  presents  three 

jioiiits  :  one  directed  forwards,  to  which  the  corresponding  vocal  cord  is  Rtlached  ; 

R directed  outwards,  and  giving  insertion  to  certain  niusclcs;  and  one  (Icsr  pro- 
Tit  than  the  others)  directed  backwards  and  inwards,  and  closely  related  to  the 
nhiting  facet. 
I         The  epif/UtltU  is  a  leaf-like  body,   somewhat  pear-shaped  in  outline,  with  the 
lYirooiier  extremity  above,  and   the  narrower  eitreniity  (which   springs   from  the 
in  the  angle  fonneil  by  tbo  junction  of  its  quadrilatentl  plateri}  )>elow. 
toeat  ecrds  are  united  side  by  si<le  in  fk«nt  to  the  thyroid  cartiUige,  close 
attachment  of  the  epiglottis,  and  behind,  as  before  stated,  to  the  anU'riot' 
of  the  arytenoitls.     The  faha'  cords  are  attached  lo  the  same  parte  inimo- 
ely  above. 
IAII  the  structures  above  descril>ed  are  nnitetl  to  onn  another  by  complex  liga- 
and  mnscles,  and  art!  covered  in  by  a  layer  of  raacoos  membrane. 
tt  will  pn)l«ibly  not  be  difficult  aow  to  undenitand  the  mechanism  by  which 
glottis  (ii»cna  and  closes,  and  by  which  the  conla  become  stretched  and  relaxed. 
le  anterior  extremities  of  tlie  cords  being  unitef)  to  the  thyroid  cartilogi*  ore 
[icatly  Immovable ;    but  the  posterior  (being  attached   to  tlic  long  anterior 
68 
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inroceBBei  of  the  ar)-tcru>ids  which  are  capablo  of  revolving  horizootAlly  roimd  ibs 
mrticuUting  £iw:et3  situated  behind)  attmit,  according  to  the  moveineDls  of  Uibk  pto*^! 
ceasea>  of  being  brought  into  absolute  contact,  or  of  being  widelr  aepUAted.  TW'^f 
t«nmon  nf  the  vocal  cords  is  determined  by  the  separation  or  ajiproxinuticm  o^ 
their  points  of  attachuK^at — iiaiticly,  tho  pmterior  surface  of  the  thyraid  cirtil^* 
and  the  arytenoid  oartilageit.  Tliis  fnnction  is  performed  by  the  rotalitm  of  lla 
thyroid  oartitage  in  the  vertical  direction  on  tbe  joints  by  which  it  is  attaiAMd 
%^,  the  cricoid.  The  cricoid  remaining  tixcd,  and  oooseqnently  tlie  articnlaJnai 
of  the  arytenoids  remaining  fixed,  tin*  upward  niovenumt  of  tiio  thyroid  cwuM  tka 
anterior  attachments  of  the  vocal  cords  to  approach  marcr  to  tholr  posterior 
attachouMibt,  and  the  cords  conse(|uent1y  to  be  sliortened,  and  rendered  less  te&n; 
while  the  downward  movement  of  this  coi-tiloge  causes  the  anterior  and  posttfiv 
attachments  to  recede  O'oni  one  another,  and  the  cords  to  be  stretched. 

Giande  eonneoted  to'UA  MouUi  and  Throat. — ^To  tho  above  briof  aoooonfc 
the  anatomy  and  physiology  of  the  parta  concerned  in  speech  and  voice, 
deglutition,  he,  it  must  lie  added  ;   1st,  that  the  mucous  mombrono  is  ei 
thickly  studded  with  small  embedded  mucous  glands,  the  secretions  nf  wt 
tho  sur&iccs  moist,  and  protect  thi-ia  ;  2nd,  that  six  salivary  gl&uds,  of  wl 
two   largest   aro   aitiinted   behind  the    angles  of  the  lower  jaw, 
secretions  into  the  mouth,  in  order  mainly  to  assist  in  nuisticatiug,  swallowi 
digesting  food  ;  and  3rd,  that  embracing  the  upper  part  of  tho  trachea  in 
laberully,  there  is  a  pecidiar  two-lobed  gland,  the  tliyroid  body,  the  use  of  which; 
not  understood,  but  which  has  remarkable  relations  to  various  forms  oE  ^'"-"r 


and  th^ 

At  tteV 
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Having  now  briafly  oonsidered  the  anatomy,  and  touched  on  the  phjsiokigjr, 
the  organs  to  which  our  attention  has  to  1m>  specially  devoted,  vre  shall  proceed  lo 
discuss  in  a  little  mure  detail  th<i  actions  and  uses  of  tbese  organs. 

And  first  let  us  oonsider  them  in  connection  with  the  digestive  function& 

Digestivn  Futiciwtu:. — There  is  no  donht  tliat  the  moutli  has  special 
with  the  alimentary*  canal,  and  may  Ik;  regarded  as  its  commencement  i  and 
the  nose  has  special  relations  with  Uie  rexj>iratory  apiKu^tus,  and  coosUtutca 
proper  channel  for  the  entrance  and  discltarge  of  the  air  in  breathing,  At  tte" 
same  time  it  most  lie  odmittad  that  the  nose,  especially  in  the  low«r  nniitp^',  i> 
intimately  concerned  with  tho  selection  of  suitable  nourishment ;  :uid  that  ihe 
luoutU  t:iketi  u  leading  part  in  the  functions  superadded  to  nripimtirm  namriji 
speech  and  vocalisation. 

Sensation. — ^Tlip  mucous  membrane  of  the  mouth  and  6uiC88  it  geaanSj 
extremely  sotisilive,  and  parts  of  it  are  endowed  with  specido  sensory  pnpHtKi 
Tlio  lips  and  tongue  arc  exquisitely  delicate  organs  of  touch.  Tho  tongiu,  nwa^ 
at  its  tip,  and  edges,  and  root,  and  oho  tho  soft  palate,  and  aono  ol  the  an^ 
bouring  ports,  ore  the  special  seats  of  tlio  sense  of  taste.  And  it  is  (o  the  Uaom 
tliat  tliu  Konsation  of  thirst  is  particularly  referred;  and  their  iiritMifla 
nausea  aud  vomiting. 
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Mattieaiumy  «te. — WliRn  xolid  food  is  tateon  into  th«  moatli,  as  in  tiidhg  li 
dice  of  breui-and  butter,  the  lietaclimL-ut  of  thu  mouthful  from  ilie  rest  of  the 
mass  is  effected  by  the  iQcisor  or  cutting  teeth.  If  n  pitco  of  tough  crust  be 
encottntered,  the  incisoi's  aro  probably  found  insufficient  for  the  purpose,  and  the 
canine,  or  tearing  teeth,  are  called  into  requinition.  But  when  once  receivwi  into 
tlie  mouth,  the  mass  is  conveyed  to  ono  or  otlier  aide,  is  kept  betwreen  the  grinders 
by  Uie  action  of  the  tongue  and  check,  and  (i>artly  by  crushing,  jjartly  by  grimling) 
is  gradually  reduced  into  a  pulpy  moss  suitable  for  reception  into  the  stomach. 
This  prepiiration  of  the  food  is  largely  aided  by  the  fluid  Rerrptions  of  tin*  moutJi, 
whicU  flow  especially  abundantly  during  the  process  of  cliewiiig  or  masticating, 
and,  mingling  with  the  disintegrated  food,  convert  It  into  a  soft,  plastic  uioas. 
The  fluida  hero  referred  to  are,  partly  the  mucus,  vhlch  is  yielded  from  all  parts 
of  the  mucous  membrane,  but  mainly  the  secretion  of  the  salivary  glands,  wliich 
has  a  Hpecilic  influence  in  converting  starchy  matters  into  substances  of  greater 
solubility,  and  more  tittetl  for  ready  absorption  into  the  system. 

DeglutitUm  or  SioaUowing. — The  food  thus  prepare*!  is  then  conveyed  to 
tiie  stomach.  Tlie  process  by  which  it  is  ccmveyed  is  n.'Ally  simple,  hut  like  many 
other  simple  processes  difficult  to  describe.  It  has  to  And  its  ^-ay  to  the  back  of 
the  mouth,  thence  through  the  faucial  aperture,  thencu  into  the  pharynx,  thence 
alcmg  the  ccsophagus,  oud  finally  into  the  stomach.  It  has,  moreover,  while  travcni- 
ing  the  pliarynx,  to  be  prevented  on  the  one  hand  from  passing  into  the  noee 
through  the  posterior  nares,  and  on  the  other  hand  from  slipping  into  the  laiynx,  over 
the  upper  orifice  of  which  it  necessarily  passes  in  its  coume. 

The  process  is  effected  in  the  following  manner.  The  bolus  of  masticated  food 
ia  carried  by  voluntary  eftbrt  to  the  back  of  the  moutli,  this  conveyance  being 
effected  mainly  by  placing  it  iirst  on  the  dorsum  of  the  tongue,  and  Uien  (b^in- 
ning  in  front  and  proceeding  gnvlually  bockwarils)  forcil>ly  pressing  the  tongue 
•giuiut  the  paUte.  In  this  way  the  bolus  i.s  carried  back  into  the  fauces,  where 
all  voluntary  control  over  it  ccasos.  The  fauces  involuntarily  contract  upon  it, 
and,  with  tho  aid  of  the  back  part  of  the  tongue,  squeeze  it  onwards  into  the 
pharynx.  Then  the  nmscular  walls  of  the  pharynx  contract  ujion  it,  propelling 
it  into  the  oaaophagns ;  which  tube,  contracting  with  a  ]iowerfiil  and  rapid  undu- 
latiof!  movement)  commencing  above  and  travelling  downwards,  conveys  it  in  a 
few  seconds  into  the  stomach.  Tlic  intnision  of  food  into  the  upper  cora|iartment 
of  the  pharynx,  and  consequently  into  the  nose  (and,  niay-l>c,  into  the  Euetnchian 
tubes)  is  prei-entod  by  the  concurrent  action  of  the  soft  palate,  which  closes  the 
ooinmunicatiou  between  tlie  lower  and  upper  parts  of  the  pharynx ;  and  the 
entrance  of  food  into  the  lar^iix  is  guarded  against,  fuirtly  by  the  approximation 
of  the  vocal  cords,  and  tho  coniicqucnt  closure  of  the  rima  yhdidu,  but  mainly  by 
the  closure  of  the  upper  0]>ening  of  the  larjnx  by  the  backward  pressuro  of  the 
tongue,  and  the  falling;  back  of  tlie  epiglottis  over  it. 

It  may  be  added  that,  cot  only  in  certain  paralytic  conditions  affecting  tlie 
fauces,  sofl  palate,  and  larynx,  do  those  protective  mechanisms  often  fail  to  act, 
but  that  occasional  failm-c  may  result  from  accidental  cii-cumstonoes,  as  when  a 
sudden  cough  or  a  sudden  inspiration  occurs  at  tho  moment  of  swallowing,  and 
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the  food  conaeqaenily  is  proptiUcU  iu  part  into  the  nose,  or  "goea  the  vrag 
way." 

The  suxUiowinQ  o/Jluida  in  etfected  in  precisely  the  same  -^raj  as  the  nralk)«ia| 
of  Bo1i<ls,  but  is  BO  far  more  difficult  thut  aiiy  disarrangenient  of  the  mM^«UBB  b 
nttetuled  with  moru  liability  to  choke  in  Uio  fonnor  than  in  tlie  latter  case. 

The  process  of  sttckitig,  a«  performed  by  Imbes,  coiisiste  essentiallT  in  formb^a 
vacuum  in  the  central  part  of  the  mouth  between  tlie  tongue  and  palate,  ami  tb«i 
compeUing  th»  milk  or  other  fluid  to  flow  into  it,  whence  it  is  conveyed  to  the  hack 
of  tho  mouth  and  Bwallowe<l  in  thu  usual  way. 

Rewpiratorx/  and  AtsoctuUd  Fiincttmui. — Tho  proper  respiratory  pungo,  M 
isr  as  we  have  to  do  with  them,  are  the  nose,  phar^mx,  larynx,  and  tnacbe^  Bsi 
in  onler  to  coniploto  the  (^numeration  of  the  true  respimtory  organs,  we  mmt  adl 
the  bronchial  tubes  and  lungs,  which  are  contained  in  the  cavity  of  the  chest,  aod 
^e  thoracic  paiietcs,  by  tho  alternate  expansion  and  cuntmcttuu  of  which  air  it 
alternately  drawn  into  and  expelled  from  the  lungs. 

Tho  introduction  of  air  into  the  lungs  is  for  the  purpose  of  conveying  tlie 
oxygen  of  tlie  atmosphere,  primarily  into  the  ultimate  tissues  of  the  lungs,  mk 
.thence  (throngh  the  agency  of  the  blood)  to  the  general  orguuitiui ;  wherein  itacfei 
'directly  in  OAidislu^  or  blowly  burning  tho  eflute  or  waste  products  of  the  bodj, 
and  so  promoting  their  diachat^  from  the  system  through  the  several  excredqf 
organs  \vhoK«  function  it  is  to  fie{)am.te  such  products,  and  indirectly  (ihrongh: 
heat  generated  in  the  process  of  burning)  but  not  less  imfKniantly  in  maint 
the  bodily  t^raperntiire.  The  act  of  expiration  effects  the  double  objeot  of 
the  deoxidised,  and  therefore  no  longer  suitable,  air  from  the  lunga,  in 
make  room  for  a  fresh  and  purer  supply,  and  of  disctiarging  from  the  body  curbonie 
acid  gas,  wldcli  is  one  of  the  important  products  of  oxidation  in  the  system.  wU(h 
imparts  to  the  vonnuR  blood  ita  relatively  doi-lc  or  venous  hue,  which  in  tnm 
moderate  excess  is  a  deadly  poison,  and  for  the  separation  or  excretion  of  vUdi 
DO  other  organ  than  the  lung  is  availabl<\ 

The  alternate  movementa  of  iJispiration  and  expiration,  therefore,  mn  aaantU 
for  the  presen-ntion  of  life ;  they  ai-o  constantly  jK-rformeil  at  the  rate  of  abool 
eighteen  a  minute,  both  sleeping  and  waking,  and  (in  health)  vithoat  MttiUa 
effort;  they  cannot  be  restrained  for  many  seconds  witboot  a  sense  of  iliHi— 
which  rapidly  augmoutji  while  tlie  period  of  suspension  of  respiration  is  msinfiinsli 
and  ere  long  beconuts  insupportable  ;  and  if  ihey  be  arrested  by  tnechflnical  or  odiV 
laeaiis,  whith  cannot  be  overcome,  death,  preceded  by  insensibility,  ensties  ia  !*• 
oourse  of  a  minute  or  two. 

We  have  already  pointed  out  that,  while  the  nose  is  doulitless  the  primary  sad 
special  channel  for  the  entranoo  and  discharge  of  breath,  the  mouth  is  not  cdf 
capable  of  |n.»iformins  tlie  same  function,  but  under  certain  conditions  ooosliioi** 
the  chief  or  oven  sole  agent  in  the  performance  of  tills  duty.  But  wi»  nfmU  tM 
for  the  simple  purpose  of  respiration  the  noso  hsitt  speeiid  exiflowment«.  In  »•» 
lower  chambers  (which  are  mainly  concerned  in  re^iratioii),  the  opitholial  Uninft 
like  that  of  the  larynx,  trachea,  and  bronchial  tubes,  is  endowed  with  pe«i!i* 
yibratile  fhngeti,  lAirmed  **  cilia,"  whoso  purpose  is  respiratoiy ;  while  tbs  mt 
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membraue  ia  larK°l/  vascular,  tuul  tlic  cbaniieU  are  narrow  ami  tortaoos,  so  that 
the  air  in  iU  passage  over  and  along  Uiom  becomcn  delayed  and  wamiud,  uiid  thaa 
rendered  suitable  for  admission  into  the  Iiuig&  When,  liowewr,  respimlion  i» 
effected  by  the  inoutli,  as  Imppens  when  the  nose  is  obstructed  from  any  otiue, 
and  also  occasioually  durliijj  sleep,  the  evaporation  of  the  moisture  of  tlie  month 
which  atuuids  i(  olwAys  makes  the  muoouit  surface  of  this  jiai-t  chunniy  or  dry  and 
uncomfortable^ 

The  funvtioDfl  which,  im  to  speak,  are  engrafted  on  respiration   are  smelling 
j^^  speech. 

^Hffhe  »viii«  of  «HieU  may  be  regarded  In  some  deffr^o  as  a  simple  at^unct  to  the 
PBn  of  taste  (with  which  it  has  close  physiological  relations),  and  as  u  guide  in 
the  dioice  of  food.  It  is  also  a  guide  to  us  in  the  detecting  and  avoiding 
€/t  agencies  likely  to  be  dt'let^'i-ious  wl]i?n  drawn  into  the  lungs.  lint  like  our 
other  senses  it  constitutes,  apart  I'roni  its  primary  object,  one  of  our  imjKirtaQt 
Bouroea  of  pleasure.  Gaseous  fluids,  in  their  ordhiai7  tmnquU  journey  from  tiie 
anterior  noKtriU  to  the  lungs,  scarcely  reach  the  olfactory  region,  and  delioate  or 
£unt  odours  possossed  by  them  may  thus  be  scarcely  or  not  at  all  appreciated.  For 
the  full  development  of  the  sense  of  smell,  it  is  necessary  that  the  air  Iw  drawn  in 
.through  the  noeo  with  sustained  force,  or  in  a  succession  of  pretty  powerful  suitls. 
Voice  and  Spimcfk — Of  all  tho  attributes  of  the  gruup  of  organs  now  under 
teration,  those  of  voioa  and  npeecb  are  the  most  complicatetl,  have  the  closest 
with  all  that  ii  intellectual  in  us,  and  are  in  every  point  of  view  the  most 
Wu  proceed,  therefore,  to  discuss  them  in  some  iletaih 
they  can  be  oiidcrstood  it  is  neoeesary  to  have  a  knowledge  of  so  much 
rustics  as  conc<!rnfi  them.  And  ak  we  arc  liound  to  assume  that  most  of  our 
lers  are  more  or  leas  ignorant  of  this  subject,  we  proceed  to  make  some  reuuu-ks 
upon  JU 

All  sounds  arc  caused  by  wa\-es  of  allornat«  expansion  and  contraetiont 
which,  traversing  air,  or  water,  or  solids  (as  the  cose  may  W),  fall  upon  the  drum  of 
iiriie  ear,  whence  they  are  oouveyed  along  the  ossicles  of  tliu  middle  eai-  to  the  6uid 
^■ftenla  of  *he  internal  ear,  and  thence  to  the  specially  arranged  rootlrts  of  the 
IBflltory  nerves,  which  curry  the  acoustic  impressions  to  the  brain,  where  Uiey 
'become  |>erceptiona  of  sound.  These  wuves  aiw  produce<l  or  dt^terraiited  by  forces 
i^for  tho  most  part  actin<;  with  more  or  less  suddenness  or  violence)  exerted  on  the 
joedium  in  which  tliey  originate ;  and  th<L>y  tend  to  travel  more  or  less  rapidly  in 
^widening  circles  in  the  same  manner  as  tho  circling  waves  spread  over  the  surfaoo 
|vater  from  the  point  at  whi^i  it  has  lieen  disturbed  by  a  stone.  Sounds  aro 
kl  or  unmusioal, 
Mutical  Scwuit  are  the  product  of  waves  or  undulations  of  uutfonn  length, 
}wing  one  another  at  e>i|ual  intervals,  which  ar«  so  short  that  the  individual 
tvea  are  undistinfi^uiahalile  by  thn  ear  sm  separate  sounds,  but  blend  acoostioally 
juito  continuous  notes.  The  var}-ing  characters  of  musical  sounds  depend  on  loudness 
•  Tolnm*'.  pilch,  and  (juality  or  timbre. 

tdnen  or  volunte  has  no  relation  to  the  length  of  the  waves  or  to  their  form  ; 
lepends  solely  on  their  amplitude ;  that  is,  on  thair  height  if  they  be  reprawntad 
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by  the  vibrationii  of  a  string ;  but  on  tlie  inteturity  of  tho  molecolir  MMMMl : 
if  thpy  bo  represented  as  waves  of  Hlt«roatc  condensation  and  expanfuon. 

Pitch  relates  to  the  highness  oi-  lowiess  of  the  mnidcal  sounds,  and  (^w<k 
wholly  on  tho  rapidity  witli  -which  wave  follows  wave ;  or,  in  other  vordh^ 
on  the  length  of  waves  in  tho  same  medium.  Thus,  the  lowtst  andiMe  not*  i* 
oonipoaed  oi  waves  which  follow  one  another  ot  the  rale  of  al>otit  nixNTn  in  tfc* 
second,  and  individually  nuasui-o  about  sixty-four  foet  in  len^h  ;  whilst  ibi 
highest  audible  note  conKiHfjt  of  w&\-«e  following  one  another  at  the  rat«  of  abool 
3H,()0t]  in  tlm  m^ond,  of  which  each  measur<>s  about  one-thinl  of  an  inch  in  Icnglk 
lAny  note  which  is  tho  octave  above  another  oonsiata  of  waves  which  are  rcactlf 
twice  OS  rapid  and  half  as  long  as  those  of  the  latter ;  and  of  oo<urae,  oon*enelT, 
every  note  which  ia  tat  octave  below  another  ia  formed  by  ir&Tea  of  half  tiN 
rapidity  and  twice  the  length  of  those  due  to  the  other  note. 

QiitiHti/  of  Bound  i»  ilct^nninwl  by  the  form  or  complexity  of  the  vibratSon; 
ibixt  especially,  y»trhiip»,  by  the  latter  condition.  Thus,  in  most  mitsiail  sonnds,  tht 
primary  or  fundamental  waves,  whose  length  and  rate  per  second  determine  tbi 
noteSf  are  overlaid,  hb  it  were,  by  a  more  or  less  complex  series  of  subordiniii 
[WavcB,  just  as  tlie  ki-yer  waves  on  tlw  Murface  of  water  are  ripple*!  ovrr  wrtk 
groups  of  wavea  of  smallei-  dimensions  Bub  these  subortlinnte  wavi«  (in  thr  ew» 
of  sound-waves),  however  numerous  and  various  in  amplitude  t}>ey  may  be^  an 
always  alitinot  parts  of  tlie  lai^er  waves  ;  arc  always  (for  example)  half,  a  qmrtM; 
oneH'i^hth,  onr-sixt-w-nth  part  of  them,  mid  »>  on,  and  thus  blond  harUKmiomly  wM 
them,  mingliti;,'  the  hijther  notes  due  to  themstelve«  Ti-ith  the  fDndH.m«*nta]  tones  Am 
to  the  primary  vibrations.  Tlie  secondarv*,  or  harmonic  sounds,  which  mingle  witt 
tho  primary  or  Jundttmental  notes,  differ  in  nuriil)er  and  individuality,  and  tl» 
in  relative  intensity  in  different  cases.  And  it  is  due  to  diffemnces  in  thw»  f* 
added  conditionn  that  the  same  notes  produced  by  different  musical  instmnMl^ 
and  by  horaan  voices,  differ  characteristically  from  one  anoth^. 

Vnmusical  90>tnd«  or  twines  are  due  either  to  uudulntions,  which  are  aotitafy, 
so  tbftt  no  nmsioal  quality  can  pownbly  attach  to  tiiem  ;  or  they  are  produced  *y 
group«  of  vibrations  which  are  nf  unequal  Ien;^h,  and  follow  one  anoOm' 
irregularly :  or  poti3ib]y  of  wa'ves  which  (while  of  c<|ual  length)  are  irregnUr  ta 
vohimo  and  intensity.  It  should  be  added  that  not  infrei^neuUy  soanda  vUrii 
a»  unmustieal  in  themselves  are  followed  or  attended  by  comparatively  fMife 
nBOhenres,  which  themselres  ar^  distinctly  mnxical.  Tliis  is  exemjitifted  in  A> 
specific  sounds  of  consonants,  and  also  in  tito sound  of  tlie  fbotfaLll  in  a  nailer 
between  hi^li  walls. 

Let  us  now  return  to  tlio  consideration  of  the  orji^ns  oS  speedL  Tbe  aoBBdi  d 
speech  are  nmde  up  of  two  distinct,  though  associated,  elements — namely,  fiwt,  rf» 
voicf^  or  sounds  (for  tho  most  part  musical),  produced  in  the  larynx,  at  C)»  «■* 
fflf>itidi» ;  and,  second,  articulate  gaundg,  which  are  essentially  th«  y«<adac<  <i  tt* 
part-s  above  the  larynx,  and  mainly  of  the  mouth,  and  to  a  large  extent  an  «•• 
grafted  on  the  laryn^yeal  fiounds. 

Voif^. — The  larynx  is  a  musicai  instrument  of  great  beanty,  and  fwttkia 
its  limits)  of  great  {lerfuction ;  but  while  it  is  capoblo  of  evol\-ing  a  biriy  viM 
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«£  maacal  notoi,  tt  is  wholly  incapable  of  moulding  the-ia  luto  articulate 
sounds,  Tbo  ninsic  of  the  voice  depcuds  upon  it  uloua  What  ia  the  naCare  of  thu 
instminentf  and  how  does  it  act  1 

Mnsical  instraments  are  of  Tarloua  kinds  ;  bat  tiuTB  on  three  varietiee,  to  each 
of  which  it  has  been  supposed  to  have  snmo  kind  of  reLition — namely,  first,  the 
or^an ;  anooiul,  stringi><l  inKlruments;  and  third,  reed  iiuitruiuiaittL 

Tlie  organ  consists  of  a  scries  of  ppcs  of  diflerciit  lengtlia,  the  vibnitioDS  of  the  air 
within  which  cuiiro  musical  notes,  the  pitch  of  each  of  which  is  <iet«rminefl  solcdy 
br  the  length  of  the  |»jpo  in  which  Titration  ia  talcing  place.  Tiio  lun^^cr  the  lubcM 
thL'  deeptr  thi-  uotcs,  and  oonveraely.  In  this  instrumL-ut  the  air  is  put  into 
vibration  by  meiuu  of  a  toiietio  or  reed  tusurt^d  into  the  pipe,  over  which  air  ta 
mado  to  pa«g  with  more  nr  less  ^iole^oe.  The  re«cmhhuico  of  the  larynx  to  aa 
orgati-pt[M>  ifi  due  to  the  anooiatum  ivith  it  of  the  pipes  of  the  trachea  and  larger 
broncliiuJ  tuh«« ;  t]ie  vocal  cords  reproeenting  tlie  ropd.  But  that  it  ia  really  not 
an  insCmmtmt  of  this  nature  lit  shown  by  the  fact  that,  while  on  or(;an-iiiitai  ia 
capable  of  pn-duciog  oiUy  ono  fundamental  note — namely,  tiiat  due  to  its  length — 
the  organ  of  tlie  Toioe  is  capable  of  uttering  all  the  not4»  enihraoed  within  two  or 
thm*  octave-i^  oven  though  the  tul>p  associate  witb  it  undergoes  uo  nmtonal  change 
of  dimension.  Moreover,  the  deepei-  notes  of  cltu  voice  would  iieud  for  Uieir 
productioa  a  much  tooger  tube  than  that  of  the  trachea. 

The  relations  of  the  Uirj-nx  to  a  wtritvjrd  hittrttmeiU  reside  mainly  in  tiic  fact 
that  the  voio^  ia  determined  by  the  vibration  of  thd  vocnl  cords,  which  in  the 
main  obey  the  laws  governing  the  vibration  of  stiin:^  Wo  need  not  go  fully  into 
thtw*  hiwa  There  are  two,  however,  which  concern  us  now.  One  is»  that  the 
ribTHtioiifl  nf  strings,  equally  stret-chod,  (.y|ually  thick,  and  of  the  same  density,  vary 
In  nnrnWr  in  n  given  tiiix*  inversely  as  their  lengths.  Tlius,  if  we  have  three  kucIi 
string!!,  of  whicli  on«^  is  four  feet  long,  the  second  two  feat,  and  the  third  one  foot,  and 
we  assume  the  first  to  yield  100  vibrations  in  (he  aeoond  ;  the  next  wiU  yield  200 
Tibro(iii!i>s  ukI  the  lost  400.  The  other  law  U  that,  OMuming  the  length,  thickneaa^ 
and  <Ifii>.ity  of  a  Rtriug  to  remaiii  iinaltei-ed,  tJie  number  of  vibrations  whidi  it 
yicMf!  in  a  given  time  are  proportional  to  the  square  roote  of  the  numbers  rcpro- 
Bontiiig  the  weights  or  forces  by  which  diey  on*  stn-tchod.  Hence,  if  thrt-e  Riioll 
■trinsH  he  rendered  tense  by  forces  represcntwl  l^  one  pound,  four  pounds,  and 
Tii  U  respectively,  the  second  string  will  vibrate  twice  as  rapidly,  and  the 

ti  t'  as  rafiidly,  aa  the  first.     A  further  principle  rehiting  to  utringa  is  that, 

whilo  by  the  rat*,  duration,  and  intensity  of  their  vibrations  they  dctcrmiue  the 
pitfti.  and  to  a  great  extent  the  qnalit}-  and  po^ver  of  musical  notes,  tliey  efleot  this 
TPHult  not  directly  by  Uieir  own  viljrations  (which  in  themselvM  are  almost  voioeleea), 
but  iiiHiiilv  liy  evoking  hiniilar  concurrent  vibrations  iii  somo  sound-board  to  whioh 
tbiry  are  aitAohed.  But,  in  the  caoeof  tlio  larynx  (although  no  doubt  the  vibrations 
of  the  vocal  eords  determine  the  pitch,  and  somo  of  tlie  other  properiic*  of  the 
not«3  of  the  \'oice)  tliis  is  diK;  in  a  very  smalt  degree,  if  at  all,  to  excited  vihrrttionn 
in  tlie  solid  walls  of  tlio  orgnn,  but  ea-wntiHlly  to  the  rhythmical  triuismiKsion  of 
air  through  the  chink  whioh  the  vocal  oonls  bonml  Tho  larynx  is,  tiicrefore,  noi 
Histrument  in  the  usual  sense  of  thai  tcruL 
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The  thinl  dau  of  instrumonta  to  vhich  the  lar^-nx  has  been  likened  cociisU 
of  thosfi  known  as  reod  iustrQinerts,  in  which  a  tongue,  free  to  vibrate  in  a  mhw 
cliiuk,  is  iiuulo  to  \-ihrate  rliythmically  by  directing  a  blast  of  air  upon  it;iti 
vibrations  determining  the  rhythmiail  trauBmission  of  air  in  puffs  UiroK^h  tha 
chink,  hy  whicli  rhythmical  puffs,  and  not  by  the  tongue  itaelf  directly,  nor  hj 
t)ie  KoUJ  tuaterifll  to  which  the  tongue  is  attached,  the  niuaical  note  U  pm> 
dvicod.  Tlio  o&sential  dillerence,  it  may  bo  remarked,  betireen  these  instranHnli 
and  organ-pii>e3  (which  are  aUo  wakened  into  sound  by  reeds)  is  this :— -in  tfap 
organ-pipe  the  reed  merely  causes  a  flutter  which  evokes  the  fuudameuuU  note  ti 
the  {jipe,  in  the  true  reed  iiiKtrutnent  the  re>cA  iletermines  the  note.  It  is  ckiar  iiA 
the  larynx,  if  not  a  trite  reed  instrument,  has  at  any  rate  veiy  special  rehuioiia 
thereta 

Lei  US  consider  now,  with  particular  reference  to  the  above  remarks,  hov  tht 
larynx  acts  in  the  production  of  sound.  Whenever  we  are  about  to  sing  or  speak 
aloud,  the  vocal  corda  are  made  more  or  leas  tense,  and  brought  into  etoae 
tion  ;  they  touch  one  another  in  their  whole  lengtli,  and  the  space  betweMi 
is  oblitemted.  Then  witli  more  or  leas  force,  through  the  agency  of  the  mniciM 
of  expiration,  we  drive  the  air  accumulated  in  the  lungs  outwards  along  the  Ivoft- 
chiul  tulM>'S  and  trachea  to  the  larynx,  and  through  the  rima  gloUidit,  wbttuaifc 
passes  onwards  to  the  nose  and  mouth.  The  forcible  transmission  of  air  beti 
the  closely  approximated  ami  tense  vocal  cords  throws  these  latter  into  syncl 
vibration,  an<)  determines  the  passage  of  the  air,  not  in  a  continuous  stream,  boi  in 
a  series  of  jets  or  pufls,  which  corrcsiwnd  in  fre<iuency  to  their  vibrations.  Them 
pufia  are  ample  or  the  reverse,  according  as  the  \'ibrationR  of  tlie  cords  are  aafSt 
or  the  reverse  ;  and  have  impressed  upon  them  all  those  varieties  of  form  do*  to 
the  presence  of  secondary  unduhitions  or  harmonics,  which  attend  the  vibiatiau  of 
tlie  cords  thomsFilves.  So  far  it  is  clear  wc  liave  a  reed  instromcut  to  deal  with; 
Init  it  is  a  reed  instrument,  in  which  in  jilace  of  a  vibrating  tongue  placed  withias 
narrow  chink  we  have  two  %-ibrating  tongues  or  bands  bounding  such  an  orifioa 
The  chief  peculiarity  of  tho  rood  here,  however,  is,  that  in  the  main  it  obeys  tht 
laws  of  strings,  and  determines  the  notes  of  tho  voice  in  acoordaikoe  with  ika* 
laws. 

The  principal  cause  of  the  varying  notes  of  the  voice  is  the  varying  tension  of  the 
cor<ls  in  k-ii>^h,  determined,  as  wc  liave  already  shown,  by  the  vertical  rotation  of  lis 
thyroid  cartilage  on  the  cricoid  cortilsgo,  and  the  consequent  approximatioo  «r 
separation  of  the  anterior  and  posterior  attachments  of  the  cords.  Wbai  d» 
oords  are  shortened  and  relaxed  their  vibrations  are  relatively  few  in  uuxuber,  umL 
the  notes  ai-e  consequently  deep ;  when  they  are  elongated  and  tense  tbar  nbraSam 
are  rektively  rapid,  and  the  notes  are  consequently  high.  The  law  which  naiatf 
governs  tho  vocal  functions  of  the  cords  is  the  second  of  the  laws  previously  qooled 
witli  respect  to  tho  vibrations  of  strings  {namely,  that  in  strings  of  the  same  tkidt- 
nees,  density,  and  length,  the  numbers  of  vibratioiw  yiuldcd  in  a  giv«Q  tarns  vaij 
directly  as  the  square  roots  of  the  stretcliing  forces) — a  law  the  exorcise  of  whid  aDo«s 
of  the  production  of  a  wide  mnge  of  sounds  from  strings  of  small  dimensiona  Bat  ths 
vibrations  of  the  cords  are  not  depeodeol  wholly  on  the  operatioo  of  ihii  Uv,  ior 
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'  at  the  samn  time  become  thicker  or  thiniier,  as  the  cam  may  be.  Heuoe,  as  ihey 
are  relatively  short  whun  the  force  tending  to  elongato  them  is  acting  feebly  ;  and 

j;  as  cords  of  low  tension  vibrato  lees  rapidly  than  cords  of  high  tension,  whilo  short 
cordii  (other  things  being  mjurI)  vihratA  more  rapidly  than  long  curds,  the  tendeucy 
to  slaw  vibration  due  to  the  fonner  condition  is  modified  by  the  tcndejicy  to  rapid 
vibration  due  to  the  latter  condition.  And  so,  convursoly,  the  cords  become  rela- 
tively long  when  they  arc  furcibly  pulled,  so  that  the  nurabora  of  vibrations  dae  to 
the  increase  of  tension  become  diminished  from  the  etTeots  of  their  increased  length. 
It  is,  nevertheless,  certain  that  the  various  notes  of  the  voice  flro  determined  essen- 
tially by  variations  in  tension,  and  that  the  differences  of  length  and  of  thickuuas 
modify  tho  actiou  of  the  law  of  teosion  only  in  a  very  slight  diigree. 

The  Coin^ifusi  of  the  voice,  that  is  the  range  of  musical  notes  which  it  can  evolve, 
Taries,  in  tlilTer^mt  persons,  from  one  to  three  octaves,  and  its  cotlectivo  total  range 
ia  about  four  octaves.  The  voices  of  men  extend  almut  an  octave  lower  in  the  scale 
Hianx  tho!*u  of  u-ouicQ.  But,  on  the  other  hand,  women's  voices  reach  about  an 
octave  higher  tluui  men's.  The  difference  Iwtwecn  the  sexes  in  this  respect  is  due 
to  the  fact  that  in  men  the  larynx  ia  larger  than  in  women,  and  the  vocal  cords  are 
longer.  There  are  two  principal  varieties  of  voice  in  men — namely,  the  bass  and  the 
tenor;  and  two  princi{ial  variettes  in  women — namely,  the  contralto  and  tho  soprano. 
The  boM  is  Uie  lowest  male  voice,  and  its  strength  lies  in  the  lowest  not^a.  Tlie 
teitar  extends  liigher  than  tho  baas,  but  not  so  low.  The  contnUto  is  the  loweet 
female  voice ;  the  aoprano  the  highest.  It  must  bo  Iwimc  in  mind,  however,  that 
these  several  voiei-s  may  lUl  be  capable  of  uttering  certain  notes  in  common,  and 
that  even  tho  liigher  voioca  may  Ire  able  to  produce  notes  low  in  the  scale,  and  con- 
»ereely.  lissential  distinctions  between  them  are,  that  the  strongest  notes  of 
«Mch  variety  occupy  a  particnlftr  part  of  the  scale,  and  that  they  present  marked 
idtfierenoes  of  quality  or  timbre. 

Chiidrm'a  voices  are  higher  than  those  of  adults  in  consequence  of  the  compara- 
tivdy  small  size  of  their  vocal  organs;  and  even  at  this  esirly  perioti  there  is  a  marked 
difference  in  quality  between  the  voices  of  males  and  females.  Young  boys'  voices 
'Imtb  a  close  resemblance  to  women's  voices.  In  Iwth  sexes  there  is  a  change  in  the 
TOtce  aboat  the  time  of  puljerty ;  but,  while  in  the  girl  this  is  slight  and  gradual, 
mnd  occurs  without  any  hitch,  in  the  male  the  change  of  the  child's  voi«*  into  that 
nt  the  man  is  attende<l  with  remarkable  jihenoniena.  In  the  latter  case  the  conver- 
rion  of  the  childish  treble  into  tbo  deep  tones  of  the  adult,  which  depends  on  a  rapid 
and  characteristic  development  of  the  larynx,  is  marked  by  a  transition  jwriod  in 
which  the  voice  becomes  husky  and  uncertain,  and  apt  to  utter  grave  and  high  notes 
lod  iscri  minately . 

The  remarks  nl»ovo  made  refer  to  the  nat^tral  or  ch^st  voice  alone.  It  ia  well 
loaowti,  however,  that  singers,  and  men  in  greater  proportion  and  in  greater  de,5ree 
than  women,  are  capable  of  uttering  two  series  of  vocal  sounds — one,  the  natural 
•wtnoe,  which  is  pi-oduced  with  comparatively  little  effort ;  the  other,  a  higher  and 
thinner  voice  (termed  the/ahetto),  which  is  ftvolved  with  comparative  difficulty  and 
•ense  of  effort  or  constriction  about  the  tbroat,  some  notes  of  which  overlap  the 
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notos  of  the  natural  Kgister,  and  which,  m  a  getucral  rule,  does  not  unal{^;uMto 
rnulilv  with  tho  uatuiml  voice.  Dilff^nint  explauatioiis  hare  been  given  br  pbniotfr 
^jUa  of  the  CalBst-to  voice.  There  is  reaaou.  however,  to  believe,  with  Uelmboll^ 
that  throngh  the  agency  of  muscuhu*  fil>res  which  are  attached  to  the  outer  ndtsc^ 
the  voail  conla,  thi^w  may  be  roodcrcd  thinner  at  the  extreme  edges,  and  Uuttln 
\-iliralions  occurring  in  these  edgBR  produce  notes  of  difierent  quality  from  t^oir 
due  to  thu  vibratinn  of  Uio  cords  in  tht-'ir  whole  thickness. 

Another  variety  of  voice  is  the  whispertd  voice.  In  this  there  is  no  louioil 
nound  whatever,  and  indeed,  if  while  whispering  the  rimtt  glouidit  be  eomiMJ 
hy  meaiia  of  Uie  lar>Tigo«oopf,  it  will  be  found  partly  open,  and  the  oomliiiaB 
ncccssar>  for  the  pi'oductinn  of  mosical  sounds  absent.  The  breath,  in  fiMrt,  in  iritift- 
pering,  is  made  to  ei><:ape  with  a  kind  of  bi-eezy  sound  throagh  tho  partly  opca 
glottia  A  Kjmewhat  aiinilar  sound  is  caused,  in  the  same  manner,  during  yawuinj- 
or  aighing,  or  whenever  respiration  Is  deep  or  rBjml. 

ArticftUtU  SouHth,  which  are  tho  essential  factors  of  speech,  are  eficted 
rooiuly  in  the  cavities  above  the  rima  (floltidit,  the  mouth  taking  the  prinatpal  cban 
in  tlieir  production.  Tho  proper  sounds  of  tho  k-tteni  oonatitute  tiw  aiemanteiy 
sounds  And  it  is  by  the  grouping  of  these  letters  in  various  oodibiimtioni  thtf 
wonls  are  fonned.  Words  are  practically  innumerable  ;  but  Ucetal  aouBda  an  eoB- 
parativcly  few. 

Let  us  linil  consider  tJiu  varleliea  which  thuae  sounds  present  and  their  mode  d 
production. 

The  Lett-era  o/o'ir  AlfthahH  are  twenty-six  In  immlier,  of  wluch  live  are 
its  vowels,  and  the  I'emaiiiiiig  twouty-ouc,  wtch,  perluvps,  one  or  two  exc 
consonants  Our  alphaliet,  however,  is  imperfect  in  many  reepeote.  In  the  fini 
place,  many  of  the  namra  applied  to  the  letters  are  mere  names,  having  little  or  nt 
phonetic  relation  to  thu  sounds  tltey  n>preseiit^  lii  the  seoood  place,  aenni  letun 
an^  BuperHuou.'t,  standing  (like  j,  <j,  x)  for  a  combination  of  aioiplo  letters,  or  (like  ei 
having  two  sounds,  of  which  each  is  tUso  n-preaented  by  another  letter,  la  Ite 
third  place,  many  letters  represent  indifferently  several  distinct  litend  aoOMk 
'Ibis  is  the  case  %'itli  all  of  tho  vowels^  aiul  with  several  of  tlio  tniuotiantB,  mdi  tf 
H,  z,  g,  and  y.  And,  la'^tly,  there  are  sevund  literal  soximla  for  which  we  have  do 
lfttitr-cliara<:teni,  and  which  are  indicated  in  practice  tiy  lctt<*rs,  or  oombitiMMW c' 
letbt-rs,  whiuli  represent  thuiii  cetivuntionally  only.  Among  the  ootMonanta  uufr 
preMiuted  by  proi>er  cliaractors  arc  Uie  nr/  in  tonffut^  the  th  in  Mu,  and  the  tk  m 
Vtiiig,  the  eit  in  sfw,  tile  x  in  azure,  and  tho  Gorman  o4  in  tcA,  aiul  aa  aoondsd  also  tf 
tho  Ijeginning  of  the  word  liwjh, 

»  VowtU  are  aaun<la  which  are  capablo  oC  being  atcered  contiooooaly  viiWtf 
alteration  of  quality  ;  they  are  tho  sounds  which,  with  \<ixy  few  ejcoeptioD^  ■» 
euiployed  to  give  force  to  consonanta,  and  to  blend  them  into  syllablea,  and  thi^ai* 
the  vocal  sounils  which  in  singing  carry  the  nmsiu  of  the  aingor'a  vuio&  TW« 
fundamcutai  sound  is  Llio  [jroduci  of  tlio  larynx,  and  may  ba  any  note  which  thf 
larynx  is  capable  of  uttering,  or  the  mere  breezy  sound  which  characteriaea  a  vkir 
per.  In  those  respoctjs  tho  vowela  are  all  nlike  and  ondisttnguiahabla.  Ibar 
mutually  distinctive  qualities  arc  acquired  in  thu  throat  and  nvmUi,  and  fin  tb 


the  Frenrh  nasal  Tovels)  in  the  ttoae,  and  an  detenuinad  l^  difiiarauc«s  of 

t-vkich  these  c-aviiiBs  and  tlieir  inlets  and  mulcts  are  mado  to  aasnmo — dif- 
ferences of  fona  which  are  Bjwciol  for  each  vowfl-sound.  It  iR  an  essential  chainc* 
teristie  of  Towcla,  however,  that  iu  tlieir  utterance  ihuro  is  a  froc!  uhannrtl  for  the 
oontinuons  pasitage  of  air  along  the  fauces  uiid  mouth,  and  LotwcHin  the  Ups. 

The  vowel-KOunds  in  Etngtiflh  are  probably  thirteen  in  numhtT,  mid  am  repre' 
acnted  in  the  vowel-sounds  oompriEnd  in  the  following  wovdK :  /ar^Jal{lavf),Jid/,/aily 
j'^y'*4/«'^rier),./Hr,ybi(ly),  /ail,  /oaly  /w//,  andybo/.  And  they  may  be  arranged 
in  thrco  frroupn  dntiirmincd  by  the  poaitions  which  the  oi^nii  of  articulation  assomo 
iu  thi.'ir  oimuciation. 

Tho  vowfls  of  the  first  series  are  tho  tii-st  six  iu  tLu  abo\  u  list  They  iHteiu 
related  to  one  Another,  not  only  in  sound,  but  because  in  their  ^ittcranoo  the  lips  arc 
■epa rated  froiu  one  another  in  their  whole  extent  *  and  tho  diflei-i^nce^  between  them 
appeiu*  to  depend  partly  on  the  fact  that  in  enunciating  them  in  their  order,  from 
th«  first  to  thp  last,  the  orifice  but«t;en  tho  lips  tonds  to  become  progi-caaively  nar- 
rower, but  Tnainly  on  the  fact  that  tlie  tongue,  which  is  much  depre&sed  and  retracted 
in  the  utterance  of  a  (in /ar),  beconiea  progrosavely  more  and  more  elevated  and 
projected  forwar*!::  in  tho  uttcnuice  of  Ui«  others,  until,  in  the  pronuuciution  of  c, 
the  rlorsum  of  the  tongue  leaves  only  a  narrow  uhanuul  butwoen  it  and  the  palate, 
the  tip  approaches  within  Imlf  an  inch  of  the  lower  inoisor  teeth. 

The  vowels  of  the  second  series  are  v.  inyw^rier)  and  m  in/i»r.  In  articalating 
the  mouth  is  maintained  slightly  open,  without  effort,  aa  it  commonly  is  in 
quiet  breathing,  and  tlie  tongue,  similarly  at  rest,  lies  on  the  iloor  of  the 
mouth.  These,  in  fact,  are  the  easiest  vowel-sounds  to  prtmoiinoe,  and  are  the  most 
common. 

The  last  aei-ie«  oompriMa  tho  remaining  five  enuraerated  vowels,  lliere  ia  a 
foanifeat  relationship  between  Uiem  in  sound,  and  in  the  tact  tlint  in  pronouncing 
each  of  them  the  oral  aperture  assumee  a  rounded  form.  Tlu.-  size  of  this  orifice 
becomes  smaller  and  smaller  as  we  proceed  froui,tho  first  to  tlio  last ;  and,  as  in  tbe 
first  scriiw,  tho  toiij,'ue,  wluch  is  depressed  and  retracted  in  uttering  the  firet,  rises 
towards  tho  palAt^e  and  apitronches  tho  frant  teeth  as  tlie  rcuiaindor  of  tlie  scries 
are  in  turn  pronounced. 

Tlie  above  brief  discussion  merely  show;;  that  for  the  enunciation  of  each  letter 
»  particular  arrangement  of  the  oivnim  of  orticulatinn  has  to  bo  elTected  ;  but  it  does 
Dot  CKplain,  or  even  hint,  how  it  i*  that  by  such  various  arranffcments  we  |>roduc<.' 
■eriea  of  soumls  which  the  ear  distinguishes  from  one  another  with  the  utmost 
faciUty.  The  explanation  of  this  phenomenon  is  that  which  was  suggested  by 
Wheatstone  many  years  ago,  and  has  moro  roceutl}'  been  put  beyond  dispute  by 
Hclmholts.  It  is  that  tho  vowel-sounds  fhrter  from  nno  another  in  the  number, 
individuality,  and  intensity  of  th(>  harmonica  which  cluster,  as  It  were,  around  the 
BDond  emitted  by  the  larynx,  and  that  these  are  determined  by  the  special  resonat- 
ing qualities  which  the  oi'al  and  faucial  canal  presents,  in  the  sereral  varieties  of 
vspueity  and  form  which  b^ong  to  the  utteranoo  of  the  several  vowel-sounds. 

Thf.  ConmnanU  are  diiitinguislied  from  the  vowels  toainly  by  th«  facts  tJiat  more 
eompleU)  harriers  are  opposed  in  tho  articulatory  organs  to  the  passage  of  the  breath 
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than  occurs  when  vowels  are  sounded,  and  tliat  they  are,  in  thoir  rantuallr  dutjafr 
tive  charactera  (which  are  oScctod  above  the  larynx),  clicks  or  noiws  which  an  dis- 
tinctly unmusicaL 

Consonants  admit  of  aiTangement  in  several  more  or  loss  natoral  groups.  Ws 
sliall  not  pnter  on  this  difficult  subject  at  longth  or  minnt^ly,  but  shall  und«avo«r 
to  give  Bucli  on  at-count  of  them  as  may  be  generally  intelligible.  Pint,  then,  wi 
have  tlie  consonants  in  pronouncing  which  the  obstruction  or  barrier  exista  at  tli» 
lipa,  or  is  formed  by  the  lips  and  teeth  :  these  are  b,  p,  m,  v,  f,  and  w,  and  «• 
termed  la/tialg.  Next  we  have  those  in  which  the  barrier  is  formed  by  the  nszgia 
oC  the  ton^c  and  teeth  :  these,  the  linyunh,  are  d,  t,  n,  th  in  lki»,  Ui  in  (Amy,  9^ 
t  in  gaze,  r,  I,  sli  in  nhe,  and  z  in  axitn:,  And,  lastly,  wa  have  the  ffultitnb,  m 
which  the  harner  is  formed  Iiy  the  approximation  of  the  soft  palate  and  base  of  As 
tongue.  The  chief  of  these  axo  bard  g  and  k,  ng  in  tongue,  y  in  ymtthy  and  ifat 
German  ch  tn  tcA,  or  the  first  souud  in  such  words  as  Ilmjh  and  H'Amm/J^ 

In  the  next  place,  we  may  divide  the  consonants  into  those  which  ai«  titgiamm 
and  those  which  are,  like  vowels,  eontinuoiut.  The  former  are  only  o£  momsntMy 
duration,  and  developed  at  the  time  either  o£  closing  a  barrier  or  of  opening  it. 
These  are  l>,  p,  d,  t,  hard  g,  and  k.  In  forming  the  others  the  harriers  are  at  aO 
times  imperfectly  closed,  and  the  specitic  aound  is  produced  while  tbo  air  is  flut- 
tering, or  streaming  post  the  l>arrier.  All  the  remaining  conaonanta  belong  to  tUs 
category.  It  is  obsci-vable  that  these  have  all  somewhat  of  the  vovrel  ofaanKter, 
that  tunes  may  be  hummed  with  them,  and  that  not  infrequently  they  t*ke  tlw 
place  of  vowels  in  the  fonnaiion  of  syllubles.  The  last  syllable  of  "maiden "sad 
**  little  "  are  examples,  for  the  written  e  in  either  case  is  unsoonded. 

Again,  coiutononts  may  be  distinguiHlied  as  oral  and  tuuoL  The  latter  are  o^ 
n,  and  ng,  in  pronouncing  which  the  oral  barrier  is  perfectly  closed,  but  the  oontm^ 
nication  between  the  fauces  and  nose  remains  open,  so  that  the  breath,  dortng  thsir 
utti^nuice,  escapes  thi-ough  the  nostrils.  In  regani  to  all  other  oonsotumta,  theaaft 
palate  comes  into  relation  with  tlje  posterior  wail  of  the  pharynx,  and  the  nsill 
cavity  is  completely  cut  off  from  the  parts  below. 

I..astly,  consonants  are  divisible  into  those  which  are  voiced  or  tonanL,  and  tfaov 
which  .ire  voiccUss  or  turd.  In  the  fonucr  si-ritw  the  eoitnonantul  aonnd  iaen^nllel 
(as  are  the  vowel-sQunds)  on  vocal  or  laryngeal  sound  ;  in  the  pronunciation  of  ths 
latter  the  rima  gloUidis  is  opeii,  no  laryngeal  sound  whatever  occurs,  and  the  ooniD- 
nantal  sound  is  the  simple,  uncomplicated  product  of  the  mouth.  The  tocsI  oomo- 
nants  are  b,  v,  m,  w,  d,  th  iu  this,  n,  z  in  gaze,  r,  1,  z  in  rennv,  hard  g  and  t.  IW 
unvooal  consonants  are  p,  f,  t,  th  in  tMnff,  s,  sh  iu  she,  k,  and  the  GerBian  ch  U 
may  he  observed  that,  in  naming  them,  all  consonants  are  associated  with  roioed  or 
sonant  vowels,  and  that,  in  determining  whether  consonants  an  Toioed  or  aot^  th(f 
most  l>e  pronounced  apart  from  vowel-sounda 

We  have  pointed  out  what  is  the  sdentific  explanation  of  the  aoonatie  iHttmmMm 
between  the  different  vowels.  What  is  the  scientific  explanation  of  the 
differences  between  the  different  consonants  ?  The  explanation  is  much  of  lb*  i 
kind  in  both  cases  ;  oidy,  as  respects  the  consonants,  the  fundamental  soond.  or  tbii 
which  detenninea  the  character  of  the  oonaonant,  is  effected  at  that  point  in  the  eutA 
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or  throat  at  which  thobarriorovohatructione-TUita.  Thus,  thn  fumUmental  sound  of 
b  01'  p  U  pi-oduceJ  at  the  lips  at  the  moment  of  making  or  breaking  contAct,  and  the 
fundametit-al  souud  of  d  or  I  is  produced  in  the  samo  way,  between  the  tip  of  the 
tongue  and  the  anterior  part  of  Uic  palate,  just  above  the  front  toeth.  Now,  in 
each  of  these  casra  the  {undamental  sound  is  a  mere  click  or  orack,  something  like 
the  orack  of  a  whip,  momentary  in  duration,  and  wholly  without  mnKicid  chat7u:t(.'r ; 
and  if  the  lips  had  not  the  cavity  of  tho  mouth  behind  them,  or  if  the  tip  of  the 
tongue  had  not  a  ca\ity  in  front  and  one  also  behind,  the  Bound  produced  would  be 
a  mere  click,  and  liave  no  literal  characteristic  wliatevor.  The  clickn,  in  fact,  deriTe 
their  distinctive  literal  qualities  from  thn  fact  that  they  ara  produced  in  relation 
with  cavities  wherein  they  evoke  muaical  resonancea  which,  blending  witli  the 
fiuidameutttl  itoundsi,  convert  tliem  into  letters.  In  h  and  p  the  resonance  takes 
place  in  the  general  oral  cavity^  ia  d  and  t  it  tokt-a  place  in  the  two  differently 
flixed  portions  into  whicli  the  tongue  divides  tld<)  cavity.  The  diflerenoca  between  m 
and  b,  and  n  and  d  respectively,  are  (in  addition  to  the  continuous  character  of  the 
sasal  sounds)  that  iu  sounding  ui  and  n,  the  nose  retaining  its  continuity  with  tku 
fauces  allows  resonances  also  to  take  pkco  in  tho  uaau^l  cavity,  which  blend  with 
thofle  occurring  in  tho  moutlk.  Tlie  alK>ve  remarks  liave  liad  reference  chiefly  to  the 
exploaiTQ  consonants.  But  the  oontiniioua  oral  conaonanta  admit  of  a  similar  expla- 
nation. The  essential  souud  in  uadt  case  i^  pnxlucod  by  a  kind  uf  unmusical  flutter 
developed  during  the  passage  of  bre-ath  post  or  through  the  banier,  and  the  super- 
added oral  resonances  (determined  as  to  quality  by  the  %'arions  forms  and  vim*  which 
the  internal  parts  of  the  mouth  assume  for  each  case)  give  the  consonants  their  dis- 
tinctive cbaracttira. 

A  woni  or  two  may  here  be  added  with  reference  to  the  so-called  consonant  h. 
This  is  generally  regarded  as  a  simple  unvocalised  rush  of  air  through  the  glottis 
opened  widely.  This,  however,  docs  not  correctly  convey  its  real  character.  It  is, 
no  doubt,  an  unvocalised  sound  ;  but  the  air  which  comoa  noiselessly  from  the  latynx 
acquires  sound  in  the  mouth,  through  which  it  is  forcibly  driven.  And  a  littlo 
examination  will  show  that,  in  uttering  it  before  any  vowel  or  any  consoiumt  which 
adttutfi  of  a  preceding  aspirate,  the  mouth  assuaies  the  form  of  the  letter  which  it 
precedes ;  and  that,  in  fact,  in  every  cqap,  it  is  tlie  surd  or  voiceless  equivalent  of 
tbe  sonant  vowel  or  consonant  in  conjunction  with  which  it  is  pronounced. 

FCNCnOSAL   DZRANGFJIEyrS. 

The  effects  of  disease,  apart  from  the  local  processes  (such  as  infhunmatioiir 
the  growth  of  tumours,  and  degeneration  or  destruction  of  tissue)  which  accomfMuiy  it 
and  indicate  its  presence,  are  essentially  exaltation  of  function,  impairment  of  func- 
tion, and  i>erveniion  of  function.  Let  ua  con.sider  what  ar«  the  functional  dis- 
turbances which  characterise  affections  uf  tho  organs  now  under  coiLsideratJon. 

And  first,  as  regaixls  the  mucous  membrane     The  duties  which  this  has  to 
form  are — to  act  as  an  organ  of  oomraon  wmsation,  to  minister  to  tho  sjx-ciai 
aesof  smell  and  taste,  to  secrete  a  protfK:tive  mucus  which  lubricates  the  suifoce, 
and  itself  to  protect  the  partii  that  lie  beneath  it. 
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Common    sensation  existn  throughout  the  vhole  of  the  ori-naaa]  surfus,  uA 
throughout  that  of  tho  fauces,  phai-ynx.  and  larynx.     It  appends  on  the  abnuhat 
distriltution  to  theae  parts  of  Bensory  iiorvos  derived  from  the  base  of  the  bnhi, 
and  through  this  brou^'ht  iato  rehitton  with  the  pepcepfcire  portions  of  the  nirfui 
of  the  brain-    It  vnrios,  no  doubt,  in  qnnlity  in  different  regions,  and  Ktrespuilytl 
prot«.'ct  tho  organs  from  injurj',  partly  to  guide  them  in  their  actions.     Thus  thi 
tactile  senKibility  of  tho  nose  readily  recogniaee  degrees  of  t(.-mperature;  it  is  \ 
it  that  the  nosu  rctient^  Uki  iuti*usion  of  irritant  gaacs  such  as  ammonia  or  sal  vol 
and  it  is  through  muscular  co-onii nations  brought  into  plsy  by  irritation  of  tJitt  nr 
fact  that  Rne<*ziiig  is  ]>rof]uced — a  violent  spasmodic  expiratorr  action,  in  whidi  thf 
Mast  of  air  from  the  air-passage:4  is  directed  mninly  through  the  nose  for  tlie  par 
pose  of  uxpelliug  offt-ndixiK  n«itt<?ra  within  it     The  aeaaibiUty  of  tho  mouth,  wWA 
is  peculiarly  developed  in  the   lips  and  tip  of  the  tongue,  is  partly  of  terntx  bi 
determining  whether  matters  taken  into  the  mouth  are  hurtful  thmngh  their  bald- 
ness, or  angularity,  or  temperature,  or  chemical  attributes,  but  mainly  by  gutdiiigc 
US  in  tho  movomcnta  of  our  lips,  and  tongue,  and  cheeks,  in  the  complicated  1IlOV^ 
m«nt&  connected  with  mastioation.    The  BensiWlity  of  the  fauces  and  pharntx  1l 
mainly  instrumental  in  ovokinfT  the  automatic  phenomena  of  deglutition,  or  rmJIow- 
ing,  actions  over  which  Uie  will  lias  no  direct  control.      It  is  this  same  Idnd  of 
seuao  which  compels  the  itoft  palate,  in  swallowing,  to  guard  tho  po3t«rior  entmm 
to  the  nose,  and  the  laryngoiil  niUHcIea  to  close  the  glottis.     The  sensibility  of  Uv 
larynx  and  windpipe  is  protective  ngainst  the  entrance  of  offending  matters,  and, 
under  the  influence  of  iiTitotion,  canses  the  protective  act  of  coughing. 

In  disease  these  sensory  functions  arti  anmetimes  exalted ;  inffuonoes  n^ich  b 
health  would  liave  had  no  e&bct,  or  very  little,  now  provoke  imwontod  sensoiy  is^ 
prossions,  or  evoke  in  an  extreme  degree  spasmodic  movements  such  as  BiMvn^ 
constriction  of  the  pharynx,  and  closnre  of  the  glottis.  Sctmetimes  they  an  ii»- 
paired  or  aminlled.  Sometimes  they  are  perverted,  and  the  patient  suffers  from  nrv- 
ralgia,,  or  some  other  form  of  uneasy  sensation. 

Similar  observations  may  1>e  iiiad<-  a-i  regards  the  special  senses  of  tast^  nd 
smell.  These  may  be  rendpre«I  nrer-sensitive,  and  imprcssiuns  that  would 
been  agreeable  or  scarcely  noticeable  in  the  noi-mal  state  now  licconip  dw 
painful,  or  unl>earabla  TTiey  may  undergo  diminution  or  be  destroj-ed  ;  or  iheijvmj 
become  pervorti:-d  :  i\nd,  moreover,  the  patient  may  suffer  from  what  is  flqinTalHtf 
to  neuralgia  in  till' nerreK  of  common  sensation — namely,  subjcctivxi  fntntiimt  ^ 
smell  or  taste ;  or.  in  other  words,  he  may  experience  smells  or  tastes  (for  tlw 
part  tUsagreea^rlc  ones)  which  are  not  due  to  the  action  of  sapid  or  odorous 
stances,  but  which  take  their  origin  iu  some  affection  of  the  gustatory  or  ottsfltor 
nerves. 

The  several  phenomena  aliove  enumerated  may  he  doe  to  various  causes.  Tto^ 
they  may  bo  a  consequence  of  morbid  changes  taking  place  in  th«  taucoia  nMt- 
branc  ibself,  and  in  the  ncn'esi  which  are  included  in  the  mucous  hiemhr&na;* 
they  may  be  a  oonaeiiuence  of  affections  of  the  nerve-tninks  which  an«  tho  earwn 
of  impressions  to  the  brain  ;  or  tbey  may  be  determined  l>y  morbid  eobditiona  rf 
the  subetauco  of  the  brain  itself.     It  may  be  observed  that  when  tlio  cwiss  of  (^ 


rUSlCTJONAL    DBJUNOJUiMltTS, 


S31 


■ymptoms  in  some  affection  of  tbu  inucoui  membmne,  this  geaerally  inanifeata 
dian^M  visiblu  to  tlm  lukkud  ejo  wbioL  arc  luflioietit  to  explain  Ibem  ;  that  wbru  it 
mides  in  a  m^n-t^- trunk  the  symptoms  are  liuiCod  to  tbe  area  oF  distribution  of 
the  n(trTt>,  and  are  conaequentlf  DinlatAral,  and  stop  sbort  at  tbe  median  pknoof 
the  body  ;  and  tbat  when  it  resides  in  the  brain  itself  it  ia  eonietimce  uuiUtoral,  but 
WNxnouuUy  ;>eueral,  and,  associat^Kl  witb  tbe  pbenouuau.  dae  to  tbo  fkarts  in  question, 
vo  generally  have  sixailar  aflbction  of  tbo  nervea  of  various  other  regions  of  tbo 
body. 

The  secretion  of  mocus  in  heslth  ia  only  sufficient  to  keep  tbe  surfaces  moist 
In  dieeaae  the  mucus  may  be  auf;ni<-nt'«i  in  quautity,  it  may  undergo  diniiiiuUon,  or 
its  quality  may  \n;  ultorod.  All  lb(.'3C  plienoiuena  are  well  exempliHtKl  in  tho  coarao 
of  an  ordinary  catarrh  of  tlie  nose.  In  the  first  instance,  the  mncoua  muubnuM 
becomes  swollen  and  dry  ;  later  the  secretion  becomes  re-eatabliabed,  but  it  is  now 
fiormed  tn  excess  ;  and,  furthtir,  it  is  matiirially  altere«l  in  character — at  one  time  bcLuK 
thinner  and  morn  watery  than  true  nmcua  should  be,  and  irritating  to  tbe  purts 
orer  which  it  flows,  at  another  time  being  thick,  opiw|ac.  and  ropy,  itot  the 
•ecrations  of  the  mouth  oro  nut  wholly  or  wen  chiefly  mocuB,  for  threo  pairs  of 
aalirary  glands  ore  constantly  |xniri«i{  their  specific  seorfitions  into  the  cavity  of 
the  month,  where  they  mingle  with  the  ronoua,  and  aid  importantly  in  tbo  Uia!»tica- 
tion  and  reduction  of  tlio  food.  Tbcw.  again,  are  liable  in  disease  to  be  modified 
in  each  of  the  three  ways  above  indicated. 

Tlte  acts  of  prehension,  mastication,  and  swallowing,  demand  for  their  porfcct  per* 
{omance  thfi  integrity  of  all  tlie  organn  oonoRnied  in  the  process.  For  the  division 
of  aalid  food  and  ita  reduction  to  a  palp,  not  only  most  the  teeth  be  in  good  con- 
dition, but  the  muscles  which  open  and  close  the  jaws,  and  those  which  make  the  lowvr 
JAw  rotate  borizontally  on  tbo  upper  jaw.  must  retain  their  inherent  strength,  and 
the  nerrcA  whioh  convey  tho  Itehe^tjt  to  them  from  above  must  also  be  in  wurkiug 
order.  Furtlter,  in  tirdtir  to  rittatn  the  food  within  thti  mouth  the  lips  must  bo  ca|)ttble 
of  closure,  and  the  moscles  of  the  checks  must  be  able  to  oO-oporate  with  the  tongue 
in  retoinuig  tbe  food  lietween  the  teeth,  and,  finally,  in  placing  the  food  on  tbe 
dorvtum>of  the  tongue  preparatory  to  its  being  swallowed.  And  again,  in  order  tbat 
theaotof  swaltowii^maybeefleoted  easily  and  without  hitch,  the  baso  of  tbe  tongue, 
Uie  pillan  of  the  fauces,  and  tbo  other  mnscular  walls  which  co<»porate  in  ilie  ptx>- 
must  be  in  condition  to  act  iji  unison  and  witb  proiuplm>s8.  Lastly,  it  must 
pointed  out  that  the  sensory  attributes  of  the  mucous  surface  constitute  an  essen- 
tial factor  in  tlie  performance  of  these  duties.  If  ihfi  lips  do  not  feel,  tbey  can 
•oaroely  act  elbdiently  in  retfdning  food  witliln  tlte  month.  If  the  tongue  and 
diMiks  bo  without  sensation,  the  presence  of  food  in  the  moutli  would  not  be  recog- 
nised, and  it  is  scareuly  [loeaiblo  that  it  should  bo  "  manipulated  "  witb  doxtftfity. 
And  if  the  fauces  and  phar)-nx  bo  devoid  of  sensation,  or  rather,  perhaps,  bo  devoid 
fif  that  sensibility  which  detennines  reflex  action,  the  act  of  swallowing — which  is  a 
pnrely  reflex  phenomeniHi,  and  wholly  independent  of  voluntary  effort — «-ould 
become  impossible. 

Tbo  circurastancui  which  iuterfore  with  Uie  due  performance  of  tbe  above  func- 
tions ore  numerous,  and  their  modes  of  operation  are  widely  difierent.     If  the  lips, 
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or  gums,  or  cheeke,  or  tongue,  be  inflnmod  or  sore,  or  the  scat  of  morhkl  growtfa,itii 
clear  tliHt  thp  nnntwinnfiH  or  piin  uttending  mastication  will  interfcro  mon  oc  !«■ 
with  iti  ettectual  performance.  If  the  salivary  and  other  scoretioua  be  s».-»nty.  ui 
the  mouth  therefore  dry,  solid  food  will  be  difficult  to  deal  with ;  it  will  znsAk, 
will  bu  incajialdc  of  being  collected  into  a  coherent  mass,  and  will  be  difficult  both  if 
being  brought 'n-ithin  tlte  inHuoncc  of  the  teeth  and  o£  being  formed  into  a  balv 
Buitablti  for  swallowing.  If  tbo  teeth  be  ubsviit  or  dufeclivo,  the  duo  commiiutlianof 
the  food  becoiiiKS  a  matter  of  difficulty,  or  even  impossibility ;  and,  again,  Uio  datkt 
which  should  bo  effected  within  the  mouth  an*  inelliciently  performed. 

The  most  smouit  difficulties  which  interfere  with  the  dutiea  of  the  iDoath,ia 
relation  to  the  digestive  functionn,  are  thoae  whidi  aru  referable  to  the  uerrfs  tt 
Kuaation  or  motion,  or  of  the  nervous  centres  with  which  these  Qerrea  tn  a 
relation. 

Afl  before  pointed  oat,  when  nerree  alone  are  affected  the  resnltlng  paraljiiaflr 
spasni  is,  for  the  most  part,  unilat<>ral  or  one-sidod.  The  particular  affectiona  of  ^ 
kind,  which  aru  generally  met  with,  are  panUysis  of  the  nerve*  which  supplies  ifa 
muBcles  of  expression ;  |^ral>-aia  of  the  nerve  which  is  the  medium  of  oommoa  sW 
tinn  for  the  face,  nose,  and  mouth,  but  which  also  is  the  motor  nerve  of  tb»  [wvpir 
muscles  of  mastication  :  and  paralyms  of  the  nerve  which  governs  the  tnoTementi  of 
the  tongue. 

The  first  of  these  nerves  is  the  motor  nerve  of  the  muscles  which  more  Uw  ^B^ 
and  also  of  that  which,  extending  in  the  form  of  a  sheet  &om  t^e  upper  to  tke 
lower  Jaw,  constitutes  an  essential  part  of  the  cheek.  The  effects  of  paiBlyns  of  Ila> 
Bpeeiol  parts  are,  first,  as  regards  the  lips,  thai  they  are  pulled  towards  the  ]wBt^ 
side  in  conneq^uence  of  the  unopposed  action  of  the  muscles  on  that  side,  that  tha 
mouth  is  neither  opened  so  widely  nor  closed  so  tinnly  on  the  affected  side  as  on  iki 
other,  and  that  food  and  saliva,  and  more  especially  fluids,  are  imperfectly  ntaiasd; 
and,  second,  ns  rogards  the  cheek,  that  this  becomes  flacoid,  and  having,  conc- 
quently,  no  pnwrr  to  contrart  on  the  food  which  fimls  its  way  into  the  pouch  betwva 
it  and  the  teeth,  permits  of  the  passive  acoumuUtinn  of  the  food  there  until,  probi- 
biy,  it  has  to  bo  disloi^^  by  the  linger. 

The  second  of  the  nerves  above  referre<l  to  supplies  sensor)*  fibrea  to  the  wk)l* 
of  the  Fiide  of  tlie  tajce  from  above  downwanls,  and  also  to  the  interior  tA  the  DOOA 
and  nose  on  the  corrosponding  side.  When  this,  therefore,  is  aft'ected — to  tpak 
only  of  the  mouth — one-half  uf  the  lips,  one-half  of  the  tongue,  and  one-half  of  tb 
interior  of  the  cheek  and  gums,  up  to  the  mi>dian  plane  of  the  body,  are  wfaoOr 
devoid  of  fei^ling.  The  cup,  when  taken  between  the  lipe,  feels  broken  at  the  poiai 
where  sensation  censes,  and  neither  touching,  nor  cutting,  nor  burning  is  permTsI 
upon  tlie  affected  side.  Consequently,  although  tlie  muscular  powers  may  bsMlf 
retaineil,  the  inability  to  appi*eciate  wliat  is  retfuired  uf  them  renders  tfans  ■ 
□selosa  as  if  tliey  were  paralysed  ;  and  consetjucntly,  as  in  the  former  caar.  the  feoJ 
is  apt  to  fall  from  the  mouth,  or  to  collect  in  the  pouch  between  Uie  teeth  sad  eb«^ 
If,  at  the  saino  time,  the  special  muscles  of  mastication  be  inTolved,  the  pwp* 
derating  action  of  those  on  the  other  side  causes  lateral  disphKHnunit  of  the  low* 
iw  durinj;  masticaUon,  and  impairs  tho  o£cieu<^'  uf  the  act  of  dtewu^ 
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of  oDL-luUf  of  tho  tongae  u  attended  witli  less  inconrcntenoe  tliaii 
intphc  he  inip|x)9pd.     In  protruding  the  organ  its  tip  ig  madt;  to  inolino  to  the 

I  sound  hide,  owing  to  ita  ftctive  side  OTerooDiiug  its  possire  side  in  the  process ;  and 
in  drawing  it  back  sgntn,  the  converse  phenomeium  occur&  31a!ttication  and  deglu- 
tition, howerer,  are  but  little  interfered  with. 

In  oncHtided  pdjuly<>i>i  oi  the  body  (or  hemiplegia,  as  it  ift  called)  incomplete 
liaraljrwi  ulT<.-cU  the  voluntary  muscles  of  one  aide  of  the  face,  tongue,  and  mouth. 
Tlif  liiw,  tJie  tongue,  the  ohwk,  and  the  muscles  of  mastication,  art  t-qually  ufiuct^id. 
But  it  is  an  intei-eating  fact  that  the  mnsoles  over  which  the  will  lins  no  special 
control,  and  those  which  cannot  by  voluntary  effort  be  dissevered  in  action  from 
thosi!  uf  the  opposiU:  side,  do  not  share  (or  share  almost  imperceptibly)  in   the 

I  paralyua    Henoe  the  mosoular  walls  of  the  fauoee  and  those  of  the  pharynx  escape  ; 

LawUiAt^  while  there  may  bo  a  Uttle  difficulty  in  prehension  and  mastication,  there  is 

^1^  in  swallowing. 

But   pai-nlyxis  of  cerebral  origin  is  occasionally  of  irregular  dtstribution,  or 

I  affects  both  sides  equally.  One  ^'ariety  of  this  is  observed  in  general  piiralysis  of 
the  insane^     Another  \'ariety  is  that  aomatimea  called  bulbar  paralysis,  where  the 

I  damag'-  on  which  it  depends  is  S4?ated  in  that  part  of  the  base  of  the  brain  which 
ia  thi-'  inuin.-'JiaU;  source  of  most  of  the  motor  and  sensory  nerves  of  tho  hetwi  and 

llMMb.    A  third  variety  is  that  which  so  often  follows  nn  diphtheiia,  during  the 

'  pirriod  of  convalescence.     Tn  the  first  case  the  patient  loses,  for  the  most  part  in 

I  equal  proportion,  smell  and  tuxto,  common  sensation,  and  ttie  power  of  motion, 
•nil  has  (as  the  consequence  of  the  last  condition)  prc^^ressive  loss  of  power  of 
mastication  and  swallowing,  and  finally  is  likely  to  die  clioke<l.  In  tho  second 
case  tlie  progrem  of  the  disease  is,  for  the  most  part,  unattended  with  any  mental 
impainupnt.  Taste  and  feeling  are  rarely  tost.  But  as  the  disease  develops, 
the  lips  bi.-cDme  large,  loose,  and  pendulous,  incapable  of  complete  closure,  and 
requiring,  perhaps,  to  be  brought  together  by  tho  hand  when  the  upper  one  baa 
"bern  largeiy  elevated  in  the  act  of  laughing;  the  tongue  becomes  huge  and 
flabby,  and  lies  almost  motionless  on  tlie  6oor  of  the  month ;  the  soft  palate 
and  fauces  lose  power  ;  and,  as  a  oonaequcnce  of  these  conditions^  saliva  drips  from 
the  mouth  and  accumulates  in  the  oral  cavity,  mastication  becomes  almost  imprac- 
ticable, ami  the  paralysis  of  the  tongue  makes  it  difficult  or  impossible  to  carry 
food  by  its  aid  from  the  mouth  to  tho  fauces,  so  as  to  inaugurate  tlip  act  of  swallow- 
ing. Moreover,  when  tho  food  reaches  this  part  (liuviuj^  either  l>een  pushed  Mi  by 
lh«?  finger  or  allowed  to  fall  there  by  throwing  the  h«wl  Iwck)  it  is  swallowed  witJ) 

LttBeulty,  and  not  infrequently  finds  its  way  into  the  nose  or  gnea  do^n  the  "wrong 

Hp^f."  In  <liphf  heria  tJie  paralysis  is  gymnietrical  and,  for  the  most  part,  evanesoent, 
and  tensation  and  motion  are  l)Oth  liable  to  suQer.  The  paralysis  is  apt  to  be  mora 
or  lees  widely  distributed  ;  but,  so  &r  aa  the  d^gans  under  vonsideratton  are  oon- 
CDTtttnit  thero  may  be  loss  of  feeling  in  the  lips  or  tip  of  the  tongue,  but  tho  motor 
paralysis  is  usually  limited  to  tlie  throat,  and  is  consequently  indicated  by  difficulty 
of  swallowiug  and  the  entrance  of  fo<jd  into  tht^  uotte  and  wiudpijH:. 

But  l>eflides  paralytic  affections  wo  moot  with  tho  (in  some  sense)  conver»e  oon- 
of  gjiostn.     Amongst  the  most  interesting  and  important  varieties  of  spasms 
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m&y  be  enumerated  those  of  chorea  or  St  Vitus's  Janc«,  those  of  teUnna,  and 
of  hytlroiihubia.  In  the  first  casu  tho  lips  aud  tongue  genenUly  sliftre  in  the 
ddgety  movumentH  which  characteriso  the  disease,  and  the  {»«6ence  of  Uw« 
movemonte  sometimes  interferes  seriously  with  mastication  and  doglattOoiL  lo 
tetanus,  or  lock-jaw,  one  of  ihe  most  striking  filatures  of  the  disesae  is  the  nun 
or  leas  penistcnt  spasmodic  closure  of  the  ja^^  liable,  however,  to  more  or  lets 
frequent  incn.'oite  of  £|iafim,  which  is  attended  with  painful  cramps  in  the  mosela^ 
and  preveotA  in  large  dtigroe  Ute  udmiuistration  of  food.  In  hydrophobia 
the  8{)asm  affeots  mainly  the  tJiroat,  aud  in  the  height  of  the  disease  is  not  ody 
brought  on  by  any  attempt  to  swallow  fluids,  but  even  by  the  sight  or  aooaii 
water,  or  by  a  breath  of  air. 

APFBCnOVS   OP   RKSriKATIOK. 

By  ioT  the  most  iuierc&tuig  aiToctioiui  concoruiug  the  mouth  and  tluroot  are 
which  involve  respiration,  voice,  and  speech  \  and  these  we  now  proceed  to  dinetK 

Thf>  function  of  resjiiratton  sud'ers  in  a  greater  or  Imb  degree  in  a  Urp 
number  of  afi*ections,  most  of  which  ore  beyond  the  sphere  of  oar  preaemt  axv^ 
ligations.  Kctipiratory  troubles  due  to  ailectioiui  of  the  nose,  mouth,  and  throat, 
arc  likely  to  be  more  severe  as  we  poas  from  above  downwards,  and  ueonMtilj 
culminate  in  affwtiona  of  the  larynx  itself. 

The  symptoms  which  indicate  impediment  to  rospiracion  vary  in  their  intonsi^ 
and  also  in  tlie  rapidity  with  which  they  are  developed.  But  efwentialty  they  art 
those  of  anphyxia,  or  symptoms  depe-nding  on  the  poisonous  efleota  of  carfaODW 
acid  (which  should  be  thrown  ofT  during  respiration)  retained  in  the  blood. 

'riic  purpooott  of  rospiruiion  ai'e  :  first,  the  furnishing  of  the  oxygen  of  the  atmc* 
phere  to  Uie  blood,  for  the  purpose  of  doetroying  eflete  matters  by  idow  combusCkw. 
and  maintaining  the  animal  temperature ;  and,  second,  the  elimination  of  carbous 
acid,  one  of  the  chief  products  of  tliis  combustion,  which  accunmUtea  in  tfai 
venous  blood,  and  is  a  vinileul  puisou.  Now,  when  respiration  is  impeded  the  da* 
amount  of  oxygen  does  not  entnr  the  blood,  oitd  the  due  amount  of  carbonic  maA 
docs  not  escape  from  it ;  and  the  consequence  is  that  the  venous  blood,  remaiaiif 
utipurilied  or  imperfectly  purified  in  the  lungs,  passes  thence  into  the  arteries  nill 
as  venotts  or  dark  bluud,  and,  with  the  perdsteuce  of  impediment,  Uui  hkxid 
becomcH  iljirker  and  darker. 

The  immediate  efiecta  of  the  poisoned  blood  are  exerted  mainly  on  the  drrolft- 
tory  organs  and  nervous  system.  As  regartls  the  organs  of  circulation,  we  obsam 
that  very  soon  the  altered  blood  finds  its  way  with  difficulty  thivugli  the  ouill 
vessels  of  the  lungs,  oud  that  consequently,  wliile  the  left  side  of  the  heart 
btarved  (ao  to  sp«ak)  of  blood,  the  right  becomes  overloaded;  and,  as  a  lal«r 
qucuce,  thatt  while  the  arteries  Ixjcome  empty,  the  veins  and  capillary  rcasels 
flistendcd ;  imd  Uiat,  dei>endjng  on  these  conditions,  the  pulse  liooomes  foebter  uA 
feebler^  the  visible  veins  appear  enlarged,  the  general  surface  grows  now  orl^ 
Ipaden-coloured,  or  livid  (especially  those  parte  of  it  whidt  b»  aaturallf  tost)  hJ 
swollen,  and  the  ti^ropomtureteiid»  tofall.  As  r^^rds  the  nervous  ayatenB,  we olwan* 
that  the  patient  comphuns  of  headache  and  noieeo  in  the  e«ra»  ttuX  Uttt  hft 


grftflually  to  ramble  in  his  niind,  and  nltiiuiib?!^  to  become  comatoao  or  inspn&ible. 
But,  tuuociated  with  tlio  ByraptoinB  al)Ovc  <lt-tattecl,  we  have  other  Bymptoins  wliirb 
^B  refen^lu  to  the  exaggeration  of  that  instinctive  sense  and  impulse  on  which  the 
^^^  perforniiutoe  of  onr  respiratory  actions  in  health  depend     In  the  presence  of 
^Kj^  sariotn  and  pcnrixtent  impediment,  the  seniK  of  wont  of  breath  increases  to 
^|ony ;  and  the  acta  of  reHpiratlon  become  olmotit  franlic  in  their  Tintence.     llio 
.  patient  opens  his  mouth  widely  ;  the  ordinary  muscles  which  more  the  chefct  nrt 
with  violence  j  and  additionally  othermuflclefl,  which  have  oidy  an  indirect  iuflucuco 
tmr  the  movements  of  rrspiration,  are  called  into  pUy.     The  patient^  loorco^'er, 
ban  probably  to  sit  op  in  bed,  or  to  rise  to  the  standing  po&ition,  and  to  clutcli  at 
above  hia  heid,  in  order  to  give  his  poworfuUy-worlcing  muscleii  due  leverage. 
CTmptonia  of  dytrpncea  are  tiie  sam«  easentially,  whether  the  impediment  bo 
t  or  severe,  whether  H  be  acute  in  its  development,  or  of  slow  pmgrcss.     If, 
how«9Ter,  it  l»e  slight,  it  may  well  be  {in  Botne  eases  at  any  rate)  that  inrreast'd 
reapimtory  efiVirtA  stioceed   in  rnnuring  thn  duo  mipply  of  oxygen,   and  tho  due 
discharge  of  carbonic  acid ;  and  the  xyraptoiiut  of  carbonic  acid  poiMning  conse- 
quently do  nut  arise.     If  it  be  of  slow  development,  the  rngpiratory  actions  may 
ue\'er  be  exceedingly  violent ;  and  the  conscijuencee  of  carlwnto  acid  poisoning  may 
bo  fully  developed  only  alt«r  th«  lapiw  of  itome  wneks  or  months.     Under  these  cir- 
comstancea  phenomena  which  have  not  time  to  appear  in  rapid  oMphrxia  gradually 
■nse :   the«c  bein^   mainly  dilatation  of  tho  ri^t  side  of  the  heart,  permanent 
enlargement  of  the  veinit,  gencml  ilropsy,  and  the  re«nltfi  of  long-c-ontinue'l  ongcs- 
tion  of  oertain  internal  organa.      The  tendency  to  loss  of  temperature,  also,  is  moro 
marked  in  tbrsA  cases  than  in  otheiu 

In  rapidly  fatal  asphyxia,  as  in  drowning  or  strangling,  or  even  as  in  acuta 
inflammatory  affwtiona  of  llio  larj'iix,  the  phenomena  of  a«phyxia  arise  rapidly,  and 
the  igrmptoms,  which  are  terrible  to  witnens  and  painful  to  Kiiffer,  speedily  cul- 
ijiinatfl  in  ocona  or  iusensibility  and  death. 

In  eoimection  with   the  subject   of  dyspncca  wo   may  draw   attention  to  tho 

paOotSB   by  which   irritations   or   impediments   seated   in  the   strictly  rps|iiratory 

j.if  Mingni — nam^^Iy,  the  larynx,  trarhea,  and   bronchial   tubes — are  removed  or  at- 

^ttupted  to  be  removed   foi'  the   most   pnrt  automatically :   we  mean  tho  act  of 

^B^Mii0^     This  effects  for  the  true  respiratory  passages  what  sneezing  effecta  for 

^Bb  noBP.     Ordinarily  the  at«ps  of  tho  proooHs  of  caugtung  ftTO  as  foUou-B  : — 1st.  a 

dcyrp  breath  in  drawn  ;  2nd,  tho  laryngwd  orifice  is  tightly  occluded  by  the  jnxtn- 

poeition  of  the  vocal  oords ;  and  3rd,  the  muscles  of  fxpiration,  by  a  sadden  violent 

Ajul  combined  elfort.  diachai^  the  accumulated  air  in  the  lungs   along  the  air- 

[MMMges  aud  through  the  glottis,  which  itself  spasmodically  opposes   the  ewape 

of  air.     The  air  is  expelled  with  much  violence,  and  carries  with  it  such  offending 

matters  as  are  capable  of  dialodginent. 

Ooughft,  however,  vary  in  character.  In  some  eases,  as  in  the  early  stage  of 
hooping -conghf  they  are  iuoessant,  hacking,  and,  for  the  most  part^  tlry.  In  some,  as 
in  the  later  and  oharact^'riHtic  stage  of  tho  same  disftase,  they  ant  spasmodic  in  a 
special  sense  :  the  patient  is  seized  with  a  sodden  propensity  to  cough,  which  in 
ued   by  a  succession  of  more  or  less  noisy  expiratory  shocks,  without  any 
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mtervemn^  uispirations,  until  alt  llie  available  air  is  expelled  from  tlic  du^^ 
the   patient  ut  lirid   iu  the  face,  and  possibly  oven  liecomes  ixueu&ible ; 
suddenly  he  draws  a  dei;p  and  proloug<:xl  inspiration  through  the  still  omtnctad 
glottiM,  with  a  prolonj^d  soitnd  (a  whistle  or  wbo<^),  which  gives  its  name  to  tk* 
disease.     I^ot  infrequently  [>rolouged  coughs  lead  to  initatiou  of  the 
pharynx,  and  tliis  iuduoes  (again,  as  iu  hooping-cough)  vomiting. 

The  noise  which  attends  the  ohocks  of  coughing  will  be  readily  undt 
the  above  acoount.  It  is  eflected  mainly,  a»  are  vocal  aofunds,  by  tiie  foraUa 
omissioa  of  air  between  t}io  closed  and  teu^t;  vocal  cords ;  and  tlie  \'ariati(}cu  wliidi 
it  presents  depend  upon  t}ie  presence  of  modifying  causes.  If  the  blast  be  itnfli|^ 
-the  sound  produced  (other  things  being  equal)  will  be  strong  also.  If  it  be  CeebK 
we  may  expect  the  Round  to  he  weak.  It  is  generally  load  and  brss^  wheatbe 
vocal  cords  arij  modified  in  character  by  inflammatory  changes ;  and,  on  the  dhv 
hand,  it  is  apt  to  be  voiceless  and  wheeay  when  inflammatory  products  or  diphtfas- 
ritic  membranes  invest  tliu  vocal  organs  and  narrow  the  channel  for  the  eKspe  d 
air.     Hysterical  coughs,  which  ai-e  by  uo  means  rare,  are  often  loud  and  *^»'*"'^ 


Affections  op  tbk  Yoios. 


The  voice,  apart  £rom  artioulation,  is  (as  wc  have  shown)  efiectod 
at  the  rima  glotlidis.  It  is  there  alone  that  its  pitch  and  loudness  are  detenninedli 
and  it  is  there,  mainly,  that  it  derives  the  timbre  or  quality  by  which  we  reoogoia 
the  voice  as  being  that  of  one  person  or  another.  Other  harmonics,  faou'ever,  m 
added  above  the  glottis,  which,  mingling  with  the  voice  as  it  is  emitted  from  thU 
part,  tend,  iu  a  greater  or  less  degree,  to  modify  its  quality  ms  it  eaa^MS  tram  tk 
mouth. 

Now,  any  offeotion  of  the  throat  which  interferes  with  its  normal  oooditios 
influences  the  character  uf  the  voice.  If  the  throat  be  inflamed,  aikd  stiff  ml 
swollen,  and  especially  if  the  tonsils  be  enlarged,  and  the  fiducial  pasHi^  ecuiH- 
quently  contracted,  the  voice  ai^iuircs  u  peculiar  character  which  is  extnm^ 
difiicult  to  describe,  biit  whicli  all  persons  proliably  have  recognised  iu  some  ooBtf 
other  of  their  acquaintances.  If  the  soft  palate  be  paralysed  or  portly  destrofvdL 
or  if  a  cuuiiiiunication  exist  thj-ough  the  hard  palate  between  the  nose  and  miMtl^ 
the  voice  acquire-K  a  snuffling,  oosal  character,  which  again  ia  well-marked  sad 
commonly  apprmated. 

Aflcctiuns  of  tl]e  larynx  itself  ore  far  more  frequent  caaaea  of  modificatioa  i^ 
the  voii^'.  .Suc-h  ufloctions  are  mainly  indammation  ;  diseasee  which  are  attcwM 
with  specific  implicution  of  the  vocal  cords  (such  as  diphtheria,  smoU-pox,  »ti 
leprosy) ;  morbid  growUis  (such  as  cancer,  tubercle,  and  lupus) ;  and  affections  da* 
to  paralysis,  or  spasm. 

In  inflaoimatiou  the  vocal  cords  become  tliickened  aiul  softened,  and  oir  apt  u 
bo  studded  with  adherent  flakes  of  mucus.  It  is  natural,  therefore,  that  the  two* 
should  be  rendered  rough  and  hoantu,  that  its  range  should  beoome  contiMUd  u4 
the  high  notes  especially  should  fail,  aud  that  its  utterances  slionld  be  uncwtaia 
It  is  often  louder  and  harsher  than  natural  ia  the  coi-ly  stages ;  but.  later,  it  lod* 


AFFSCTI0X8    OF    TBX    VOtCX 


weak  HJid  huskr.  uid  nccosioiudly  to  be  reduced  to  a  mnre  vrhisper.  In 
diptitherin  aud  other  ca»(%  in  which  the  cords  Woomt^  invcated  iii  copious  exnda- 
tioii,  tlif-  voico  natumllv  before  long  fails,  and  tbo  fwitifiit  bocomes  aphoDtc 

StniUar  phenom(>na  occur  in  most  of  th«!  othf^r  afTcotions  above  enumerated ; 
but  thti  permanent  mil^chiff.  wliich  olmys  renltB  From  such  affections  aa  camv-r, 
tubercle,  leprosy,  lupus,  lutd  ibfi  liktt,  neoeanrily  leads  before  long  t<>  permanent 
impairment  and  ultimate  Inss  of  voice. 

Paraiytir  AfoeUons  af  Voicfi. — ^The  most  interesting  modifications  of  the'roice, 
bowcvtT.  are  those  which  oocur  in  oonneetinn  with  paralytic  and  other  nen'ous 
(liBOrtleri,  Of  tliose.  nmny  %*iui«tiei(  are  n'copiised  and  dfwcrihed  by  those  who 
have  [ttid  special  attention  to  the  subject.  Tltero  are  two  or  three  only  to  which 
W8  need  refer. 

The  nwvps  wlnVh  minifrter  tn  the  movemrnta  of  thr>  laiynx  ore  the  pnennio- 
gustrin  nervw,  derived  from  the  mednlla  oblongata.  Kot^h  of  these  gives  off"  two 
branches  to  supply  thu  comwpondinf^  half  of  the  larynx.  The  upjier  branch  is  the 
nerve  of  sensation,  and  sujijilitn  motor  fibres  to  one  or  two  muscles.  Tlic  lower 
branch  is  the  main  motor  nerve,  and  suppUee  nearly  all  the  laryngeal  muscles;. 
Now,  any  diseoae  destroying  or  obstructing  one  of  the  pn<*umngnj(tno  ner^-es  causes 
complete  sensory  and  motor  paralysis  of  the  half  of  the  larynx  on  the  same  side  ; 
mnd  any  similar  afleotion  of  eitlier  of  Uie  special  laryngeal  nerves  causes  paralysis  of 
the  parts  incloded  in  the  area  of  its  distribution.  It  ift  a  cnriouft  fact,  however, 
that  that  branch  of  the  left  pnemnogastrio  which  especially  KnpplieK  the  muscles  is 
the  nerve  which,  above  all  others,  is  liable  to  be  involved  in  dtsea»\  This  nerve 
takes  a  peculiar  oourso  :  running  down  from  the  point  at  which  it  is  given  off  from 
its  tnmk  in  tlie  neck,  it  dips  into  the  npper  port  of  the  chest,  winds  round  the 
transvenie  arch  of  tlie  aorta  (the  arterial  trunk  which  comes  direct  fram  tlie  heart), 
and,  reiiacing  its  steps,  ascends  in  the  neck  between  the  windpipe  and  the  gulleti 
until  it  rvaches  the  laryiiKoal  muscles,  to  wliich  it  is  ftistribated.  In  this  long  aud 
tortuous  course  it  is  exposed  to  two  main  dangers.  In  the  first  place,  if  dilatation 
or  aneurism  of  tho  transverse  af)rttc  arch  takes  place  (and  tins  is  a  frequent  Beat  of 
jMHeui'ism),  the  nerve  becomes  stretched  or  compressed,  and  at  length  destroyed  ;  and, 
in  the  second  place,  if  the  gullet  be  the  seat  of  canoer  (and  this  is  a  not  uncommon 
disease),  the  morbid  growth  is  apt  to  implicate  the  nerve.  In  both  of  these  oasee 
th«  left  vocal  cord  Ix-conii-ii  pamlvRed  in  its  movements  and  stationary  :  a  condition 
which  reveals  itself  symptonmtically  by  hoarseness  or  loss  of  voice,  and  can  be 
reccgnised  by  inspection  of  the  larynx  by  the  laryngoscope.  Tliis  paralysis  is  one 
of  the  most  striking  and  important  symptoms  of  these  diAeases,  and  is  very  often 
one  of  the  eorlit^  tntUcationn  of  the  formation  of  an  aneurism. 

^^  Diphtheria  and  hysteria  are  apt  to  cause  paralysis  of  the  vocal  cords.  But  in 
IBmb  cases  the  paralysis  involves  both  cords  equally,  is  transient,  or  at  any  rate 
remediable,  and  is  for  the  most  part  incomplete.  In  diphtheria  it  follows  on  aflTection 
of  the  throaty  and  is  associated  with  the  other  characteristic  paralyse  of  diphtheris. 
^  hysteria,  the  loss  of  voice  (which  is  often  in  the  fimt  instance  induced  by  a  cold, 

Rby  a  mental  shock)  is  usually  ossociateil  with  other  more  utrikiiij;;  symptoms  of 
iteria.    Moreover^  the  patient  under  excitement,  or  under  the  infiuenoe  of  a  locally 
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u)>Ii1uhI  elis'tru'  slitx'k.  m&T  often  be  made  (notwithstanding  her  paralyms),  to  oil 
iHU  At  k\»  top  !>£  Wr  voice. 

At*A>tliw  oikCie  oi  Derroaa  apboaia  is  chorea  or  St.  Yitus's  dance.  lu  tlm 
\iiA-M«.^  iibecv  u  onea  B^uiisesc  di&ohy  of  speech,  the  words  coming  out  spis- 
uxvivAUv.  £ki?  cceasiaEjiIIj  eempiete  aphonia,  lasting  for  some  time,  msy  be 
s-CiA.'r«v\L     Thm  bi  pnokOLj  <iat  zauer  to  spasm  than  to  paralysis. 

'^ti  i&sna  :f  up?.  i£  ^rstnfire.  and  of  abuse  of  the  voice,  are  other  sabjecti  ot 
mssr^iK,  AOiL  JL  JuuxT  sQiBcea  0^  Bodi  practical  importance. 

V  =  jiftT^  uraaf  uwa  ^mc  coe  Toioe^  in  pitch,  in  quality,  and  in  power,  difien 
M  '-Ue  7TT  »a^  unL  ^  oti-  pceu^  of  life  anterior  to  and  succeeding  puberty. 
rie  ~ja^  «taw  mutxTMi  caK^^  vizh  advancing  life.  This  is  particnlariy  vdaet- 
^\-'  n  ':lic-  -^m  X  s^aen,  vixi^  sootier  tx  later,  sufier  impairment  not  oolj 
j£  ik^TT  Ami  luwa:  ct»  also  (and  very  markedly)  of  compass.  The  extreme  lad 
eK*=*;2wr  -jfc-  JopbtT.  Eous  in  the  register  are  loot  soonestw  But  what  occnn  in  An 
.«.Lur%  Mdu.  s.  a  £nacer  or  less  d^;ree,  in  all  persons.  Further,  in  old  age,  tlie 
-vnxs  3«m.  aMOMHiKS  and  uncertain^  in  the  use  of  the  respiratoxy  organs  t«j 
msxa  JtovtmNt  mntoiloaa. 

'j?  -rtrt— ■■^MT,  *t  is  well  known,  not  only  may  the  vcnce  be  improved  in  atn^tk 
msi£  iuaairK  .  im.  wichin  certain  limits,  the  facility  may  be  acquired  cl  prodaciig 
».u»  JHSL  ta^Bt  and  lowra-  than  those  which  the  voioe  in  its  uneducated  Me 
.VIU.U.  jirhb.  Kiaoauoa  also  efiects  other  improvements  which  are  impttttaot  not 
lu}  .w  3W  sa^w.  hut  for  the  speaker.  Such  are,  economy  in  the  use  of  te 
.x«<w.u  31.  Ai— rinn,  the  art  of  managing  inspiratitm,  so  as  not  only  never  to  git 
<«.v  X  jcwiA  ahen  speaking  or  singing,  but  to  draw  the  breath  in  at  monsli 
•  iKu  X  iwn  uKHflHn  with  utterance,  and  the  art  of  allowing  the  freest  escqisif 
-  -r>.T»irwa  JgwA  through  the  fauces  and  mouth.  Untau^t  singers  and  B|Tfatn* 
«,%  jux\  woi  tt>  ooDstrict  the  throat,  but  often  phonate  witii  inrnfficieotly  aejiintad 
4n«^  -UML  3t|«:  Cmlts  which  impair  the  resonance  and  quality  of  the  voiDe,ad 
cMMc^r  :»  aiwtinct 

U  39M*I  Mouvely  be  said  that  t^e  application  of  the  rraoe  to  singing 
:ivHh-Jkum:  MMW  than  simple  perfection  of  the  mechanism  by  which  vocal 
«w  McvuHi.'wiL  Tha  due  use  of  the  voice  for  this  purpose  requires  the  ptesenwrf 
MM  -.tNttial  £htfttlty  of  appreciating  the  relations  of  musical  sounds  to  one  autWr, 
j«Ma  hiteM^  vvsahuiations  of  them  which  are  beautifid  and  pleasure-giving  WiAait 
:«CK>  ^MwMvwktt  of  A  so-called  "  ear,"  the  most  beautiful  and  flexiUe  vchcb  will  frO  ti 
^><aU>.v  ttklaHt^  ^Vith  its  possession,  the  harshest  and  most  unpromising  ihj  k 
«mU.<«iwU  W  fcuuo  decree  of  musical  utterance  There  are  few  peraoos,  hovvnr, 
H  tK>  iuv  «-^  dt>void  of  musical  instinct  as  to  be  utterly  incapable  of  benriit  hm 
wuHtMl  (miiiii^. 

U  ut«v  t't^  ailUMl,  as  tending  to  show  partly  that  the  larynx  is  a  sim[^  nnwil 
o»H«iMWK>ut,  (lartly  that  articulation  is  in  a  sense  a  function  independent  of  tkt  d 
iiJhMMtwm  tltat,  in  oonaequence  of  disease,  the  lai^-nx  has  been  exciaed  far  tb 
wiQtvs<4^  mmI  it*  lUaoe  supplied  (for  the  purposes  of  peaking)  by  an  artificial  hnru. 
s^  nkirtM*  ^^  which  has  been  made  by  a  metallic  tongue,  as  in  the  accordioB.  Tk 
M  btwu  tint  the  patient  has  been  enabled  to  speak  perfectly  intdtigAh, 
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uculation  Ijcing  (as  mi^t  harv  lH<en  BormisMl)  perfect,  but  tlut  hudn  of  hi4  spokon 
Toioe  being  loiul«  metaUic,  aitd  iocapablo  of  modulation. 


ArrKcTioxs  ov  Bi-kbcu. 

Tho  subject  now  to  bo  ctnuiderBd  is  one  of  wide  extent  aud  of  groat  int«rei(t 
It  include*)  not  merely  defects  in  tbe  uttoi-ancc  of  elemoutary  Bounds^  but  blunder- 
ing ntt«mnce,  BUtmnipruig  or  stuttering,  and  defects  of  speech  dependent  on  aHhotion 
of  tho  lapreme  nerrous  central.  Further,  it  may  be  remarkMl  that  just  as  the 
utterance  of  tbu  lar\'itgeal  sonndB  depends  ou  the  due  performanco  of  the  function 
of  respiration^  bo  the  uttenmoe  of  articulate  bouiuU  and  worda  demanda  the 
anodated  actitm  of  the  purely  respiratory  organs,  and  of  the  organ  of  Toioe.  Henoe^ 
in  diflcucBing  this  subjeot,  we  Rfaall  hare  to  make  frequent  reference  to  the  coordinate 
action  of  these  several  parts. 

Tho  first  point  to  l>e  confiidfred  is  thftt  relating  to  deft'ctire  enunciation  of 
literal  sounds.  It  seems  a  curious  fai:t,  when  one  considers  that  the  vowels  difTor 
from  one  another  only  in  the  j/reacncc  or  absence  and  the  relative  intensity  of  the 
Jtarmonicii  which  aocompany  tltu  fondamental  noto  (in  other  words,  in  quality  or 
^ambre),  and  that  the  differences  between  many  of  the  conHnnants  are  mainly  of 
aame  kind,  that  the  recognition  of  the  different  souuda,  and  the  acquisition  of 
ity  in  uttering  them,  has  no  apparent  relation  to  the  presence  or  ahsenoo  of 
lical  education  or  musical  talent.  Indeed,  jx-rsona  with  utter  incapacity  for 
sic,  for  thp  mont  part,  discriminate  and  evolve  articulate  sounds  with  tho  utmost 
ety.  And  it  not  infrequently  happens  that  peraons  with  marked  musical  talent 
of  musical  skill  display  striking  dpfocta  of  utterance,  even  when  the  failure  is 
ther  unconnected  with  defective  eonfonnation  of  the  or^janB  of  speech-  The 
ilty  of  articulate  speech,  inde*>d,  is  cUqirly  independent  of  the  faculty  of  musia 
Dcfecte  of  articulation  are  no  doaltt  dependent  occasionally  on  structural  defects 
of  the  organ  of  articulation,  but  still  more  often  on  poralytio  a&ctiona  of  the 
•ame  parts.  They  more  commoidy.  however,  depend  on  defeetivo  edveation  and 
tiu  acqulKition  of  bad  habits.  Sometimes  they  seem  to  he  hereditary- 
Loss  of  fVont  teeth  is  a  comniou  cause  of  lisping.  Congenital  or  acquired 
perforations  of  the  hard  palate,  or  deetmotton  of  the  soft  palate,  cauaea  the  con- 
veraion  of  b  into  m,  d  into  n,  and  hard  g  into  ng,  and  give  mora  or  lest  of  a  natal 
qoality  to  all  t)ie  sounda  A  too-high  palate,  tongue-tie,  ^,  each  tends  to  caose  its 
own  special  nrficulatory  defect.  It  Is  a  curious  fact,  however,  that  removal  of  the 
tongue  by  operation  has  been  shown  over  and  over  again  to  Im^  ntt4mded  with  len 
impairment  of  articulatory  power  than  could  t\  priori  have  been  expected.  Thtt 
fact,  however,  is  that  not  all  the  articulate  sounds  need  the  use  of  the  tongue ;  that 
the  stump  of  the  tongue  which  is  left  behind  aocommodates  iteelf  in  some  degree 
to  the  requirementa  of  speech ;  and,  further,  tliat  speeoli  is  generally  intelligible, 
«ven  when  many  of  tlM  letters  are  imperfectly  uttered,  provided  these  are 
asaDoiated  in  utterance  with  others  that  an>  wpII  pronounced. 

Defects  of  speech  due  to  fjamlytic  conditions  of  the  organs  concerned  in  Rps*(di 
fveiant  many  varietiea.    We  have  already  referred  to  the  fast  that  onesided  paralysis 


ElO 


TBE    TBROAT,    VOICE,    A3FD  -SFSBVB, 


tlooii  not  m»WriaUy  interfere  vith  the  dne  enunciation  ol  articuUte  sounda  In  bkoil 
ponUysifl,  wlierc  one  cheek  and  one  side  of  the  moutli  only  ore  iuTolvEd ;  in  boct- 
plcgic  paralysis,  where  with  pamlyala  of  the  sunu'  parts  there  is  pant)  vsin  of  lie  suk 
Hide  of  Llie  tongue  ;  and  in  puruly&i.s  of  one  side  of  the  tongue  alone,  due  to  nflktioti 
of  one  of  tlie  motor  nerves  of  tha  tongiie — "we  rarelj-  observe  aii^iJiing  more  than  a 
Utile  tbioknewi  or  iipparcni  slovenlineaH  of  utterance,  and  very  often  thf  re  u  bd 
noticeable  dofect  whatever. 

It  is  vi-ry  difTurent  when  the  paralysis  is  bilateral,  or  mrolvc*  aimSor  paiu 
«n  both  sides.  Occasionally,  as  a  consequence  of  cold  or  of  injury  (mc^  n 
a  fall  on  the  head),  both  facia)  nerves  hecomo  more  or  less  completely  pmv 
lysed.  In  the  liittei'  cam?,  the  results  ore  remarkable.  The  tiulTurr  (thoDjili  still 
able  to  roll  Im  evcballH.  and  to  open  and  tihut  his  jawg,  by  the  muscles  which  work 
these  parta)  haa  lost  all  power  over  his  muscles  of  expression.  His  eyes  nmin 
wide  open,  he  can  neither  open  nor  close  his  lips  (whlcli  a)way8  remain  portly  ofoi), 
he  can  expresH  no  emotion,  the  natural  creases  are  smoothed  away,  his  bee  ii 
utterly  blank  and  expressionless,  and  looks  like  a  mask.  In  these  cases  the  difr 
appearance  of  the  true  labial  sounds  from  the  patient's  Toc&huUr>-  is  qaitr 
remarkable.  B,  p,  m,  v,  f,  w,  are  no  longer  pronounced,  and  he  either  drojis  Uietii 
out  of  Ilis  speech,  or  (a-s  is  moi-e  prohabtr>)  he  replaces  them,  for  the  most  partt  hjr 
tho  corresponding  labials  d,  t,  n,  and  th. 

If  the  soft  palato  be  tlic  scat  of  symmetrioal  paralysis,  as  we  often  ohwn* 
after  attaoka  of  diplilheria,  tho  failure  to  close  it  in  speech  imparts  that  nassl 
quality  to  tho  voice  whicli  )ins  already  l>con  referred  to  an  one  of  the  iackleBli 
of  absence,  or  loss  of  power,  of  the  palate.  The  explosive  consonants  eapedsD/ 
are  replaced  by  their  corresponding  nasal  continuants. 

■  «  Wc  proceed  to  remark  on  thooe  forma  of  faulty  articulation  which  depend  M 
defective  education  or  the  pcrsistenoe  of  bad  habits.  All  who  have  had  the  opfw- 
tnnity  of  obNei'ving  the  progresA  of  children  in  learning  to  speak  Icnow  that  tke 
earliest  imitative  cfibrts  result  in  the  production  of  combinations  of  acrends  wUck 
have  a  greater  or  less  resemblance  collectively  to  t}ie  words  which  they  ■» 
intended  to  reproduce,  but  wliich  have  oflen  so  little  resemblance  ftctually  tiii 
only  the  parent  or  the  niime  is  capable  of  interpreting  them.  If  we  anatjn* 
them  we  find  tliat  they  are  composed  largely  of  the  literal  sounds  vladk 
babies,  as  yet  inarticulate,  are  in  the  hultit  of  uttering  in  their  pla^-fal  or  nokv 
moods  ;  among  which  may  specially  be  named  b,  p,  m,  and  hard  g.  Gndsalk, 
however,  and  partly,  no  doubt,  by  accidental  arrangements  o£  the  oral  cuial  tok 
aperture,  other  sounds  are  added  to  Uie  repertoire^  and  th&'Mi,  being  made  to  wpb* 
in  words  the  Ictteni  which  had  hitlierto  done  servioo  for  them,  tend  to  the  profpw 
sive  perfection  of  the  art  of  speech.  The  times  at  which  children  he^n  to  ipflak. 
and  those  at  whicli  the  capability  of  speaking  accurately  are  attained,  vary  vh? 
largely  in  different  cnses  :  in  part,  no  doubt,  in  accordance  with  the  amount  f)f  iviu- 
tive  faculty  present^  in  part  no  doubt  with  the  child's  intelligence,  and  in  port  posihlT 
determined  by  the  ear  for  music  which  it  posseaaes.  It  is  important,  bowewr,  *• 
note  tlint  while  idiotic  chihlren  a&  a  nile  arc  )ate  in  attempting  to  speak,  UgU/ 
inteUigont  cluldnm  are  sometimes  late  also  ;  and  that  wltile  many  ohildrm  with  M 
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idea  of  music  leRm  quickly^  musical  cliilclren  are  nnt  infreqaeutly  dow  to  8[ie«k 
comreUy. 

On  tbe  wliolo,  tho  art  nf  Hpeiitung  is  acquired  by  clultircn  witli  Tety  littk 
apparent  effort ',  tbougli,  no  doubt,  correctuesii  of  enunciation  in  the  rt!salt  of  that 
constant  practice  with  cbo  orjjauB  of  speech  which  is  iiatnrot  to  childhoud.  It  tii 
wondurfol,  iiideod,  to  obaenrenot  only  how  aocnrately  cbitdmn  learn  ia  utf^r  letters 
aud  couibinatioua  of  letten  to  which  they  ara  accoKtomedT  hut  how  acmratfily  aUa 
they  imitAte  the  tones  nnd  pecuUaritii-'ti  of  pronouciatiou  and  acooiii  of  those  with 
whom  tliey  nssociiLte  and  who  t^txcii  ihpin.  It  i«  wonderful,  also,  to  oViservo  how 
great  is  the  difficulty  of  diHemhamuaing  onr-M>lf  of  the  Immuu  thus  tramtin  infancy ; 
aad  how  hard,  o^lentiracs  how  impoauble,  it  in  in  later  life  to  acquire  facility  in  Uie 
atteranca  of  articulate  soandi  which  liad  not  been  leamt  iu  infancy,  or  even  to 
learn  how  to  uttor  thr-in.  The  organs  of  articulation  lose,  aa  life  adranoee,  tlie 
plastic  quality  which  bctlon^l  to  tbcm  in  infancy.  Tt  i»  hardly  surprising,  how. 
ever,  that  children  occaKionally  fnil  to  ac(]uiro  the  method  of  articulating  ceilain 
sotiuds  ',  and  it  is  less  surprising  that  ha\-uig  thuH  failed  they  fail  to  repair  that  error 
in  fatore  life. 

Among  the  sounds  which  children  are  specially  apt  to  £ail  to  acquire  in  infnncy 
may  l»ft  pnumerat«l  that  of  *  (which  thfy  mispronounce  as  ah  or  th),  th  (which  they 
are  apt  to  pronounce  as  x  or  s)  ^  and,  more  commonly  than  any,  r  (which  is  aonnded 
as  w  aith  the  lips,  ur  also  in  the  throat).  Now  there  is  no  structural  or  meduinical 
reason  whatever  why  niuli  one  of  these  sounds  «liuulii  not  Iw  accurately  eOc-ctcd  ; 
and.  therefore,  so  far  as  one  can  see,  no  reason  why  the  foult  of  pronunciation  in 
respect  of  them  sliould  not  be  rectified.  An  we  have  alrondy  explaintnl,  the  praduo> 
tion  of  tliti  literal  sounds  is  a  simple  mechanical  question.  If  the  lipN,  and  toof^c, 
and  soft  [inlato>  be  placed  in  certain  dcHnite  |>o«itionA,  and  breath  enuttod  from  the 
jjuynx,  definite  letter-sounds  will  necessarily  result,  a  speoiBo  sound  being  the 
oonaeqocnce  of  each  such  specific  armngenwnt.  A  person,  has,  therefore,  only  to 
arrange  his  organs  in  a  certain  definite  maoaer  to  produce  any  literal  sound  which 
lio  may  require  to  wxix^.  If  he  arran^iea  tbem  in  thn  position  to  sound  s,  s  and  no 
other  letter  is  produced ;  and  similarly  of  all  the  others. 

Them  is  little  or  no  mystery  with  regani  to  these  arrangementa.  An  unskilled 
perBcm  might  no  doubt  fail  to  work  them  out  for  himself.  But  there  are  many  persona 
who  havo  studied  them,  who  know  exactly  what  they  arc,  and  who  are  capable  of 
explaining  them  clearly  to  those  who  rrqiiire  such  explanation.  'Plion  why  is  it 
that  prrraons  continue  such  mispronunciations  to  the  end  of  their  lives  1  Mainly  it 
ta  that  they  never  take  the  pains  to  l>e  taught  or  to  Icam  ;  partly,  it  is  that,  even 
when  thcyhave  leamt  how  they  should  lie  develoj>ed,  their  nn-longer  yontliful  and 
no-longer  plastic  organs  fail  to  aa)uiro  that  readiness  of  action  in  regard  to  them 
which  is  necesBary  for  rapid  and  easy  speech.  Wo  have  ouraelves  on  more  tlian 
ono  occasion  instructed  such  imperfect  speokci-s  how  to  pronounce  their  faulty 
IpMtu y.  and  havu  hcanl  even  thoeo  who  habitaally  say  w  for  r  pronounce  tho  r 
oorreotly.  We  do  not  know,  however,  that  we  have  ever  had  the  good  fortune  to 
core  a  ptitient  of  his  bad  lu^it. 

Many  miaprauunciatioDS  which  ore  acquired  and  perpetuated  are  provincialisms 
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or  TolganHms,  and  depend  less  (or  it  may  be  not  at  all)  on  sottul  inftbilitjr  tt 
pronounce  the  correct  sounds  thEin  oa  an  acquired  Eailure  to  apprecUc«  and  Urn- 
iuinat«  Hounda  the  corroct  u&<;  of  u-bich  has  not  been  IcArnt  by  example. 

The  most  striking  case  oi  tlm  defect  is  the  abiua  of  tho  letter  h.  All  pvnon 
vho  have  been  educated  to  itd  appropriate  aae  in  infancy,  and  whow  edoimtiai 
has  not  been  aubsequently  neglected,  sound  it  witli  jiorfect  case  and  floanej  in  il 
rplaces  in  which  its  usn  is  requii-iK),  and,  on  tho  other  hand,  omit  it  aneni^ 
I  wherover  its  employment  ia  inappropriate.  TIiomp,  howe^-er,  vhose  education  ta  ^ 
^respect  has  been  impE>rfoct,  fail  not  so  much  to  pronoonce  the  letter  at  all,  ai  to  ut 
it  with  uniformit}-  and  disunnunation.  ,Tbe  ear  seenu  imattaned  to  tt  Thtj  4» 
not  Becm  to  rec<^;niae  when  they  ttonnd  it  and  when  th^  do  not  As  a  guMwl 
rule  they  omit  it  from  all  words  in  ordinary  quiet  conveisation,  but  mid  it  iaeeaot 
nently  whenever  they  are  excited  or  wish  to  be  emphatic.  Now,  hnre  again,  tiunii 
no  mechanical  difficulty  as  to  the  utterance  of  the  letter.  Li  pronouncit^  it  bufai 
any  vowel,  all  that  one  has  to  do  ia  to  place  the  origans  oC  articolatiun  in  the  pM 
tion  which  that  vowel  rctiuires  for  ita  utterance,  and  to  precede  tlie  nttcnuwvofth* 
Towel  by  the  emiHsion  of  breath,  which  must  be  continued  into  that  on  vfakk  4i 
vowel  is  soandod.  Nor  is  it  difficult  to  teach  bow  to  aspirate.  There  i%  kovmr, 
very  f^rcat  ditllcutty  indued  in  ovei-comiug  the  early  defect ;  and  the  gtvatcr  moAt 
of  persons  who  make  the  attempt  foil  to  a  groatei-  or  less  ext«nt  in  aajuiriny 
facility  which  early  training  would  have  given  them.  Th^are  apt  still 
to  drop  tlie  h  when  it  is  needed,  to  sound  it  in  error  when  they  are  emphatic^  aaJ 
habitually  (even  when  they  sound  it  correctly)  to  pronoonoe  it  with  a  maasfait  ifltn 
and  undue  harshness. 

Other  letters  whicli  are  thus  apt  to  be  misused,  or  tnterohanfi^,  am  t  and  9. 
It  will  be  recollect!^  how  Sam  Weller,  when  asked  his  name  in  court,  pi iiiiumMJ 
it  Veller,  and  how  his  father  called  out,  "  Spell  it  with  a  wp,  Sammy."  A  tolkir 
gicamplo  of  the  name  kind  is  the  omission  of  the  sound  of  y  from  ntch 

i«  and  tmte,  and  their  pronunciation  as  doo/ee  and  toone. 

It  may,  perhaps,  be  here  pointed  out  that  not  infrequently  the  paciliv 
"  twangs"  which  clmracterise  tho  typical  Cockney,  and  certain  provincials,  dcpN^ 
simply  on  the  combination  in  diphthongal  forms  of  vowels  diflerant  fron  <W 
which  are  used  for  the  same  por|KKu  by  |jersons  of  superior  educatioa.  Oae«i  it' 
commonest  of  these  mispronunciations  in  London  is  the  use  of  the  long  i  forkagi 
Thus,  one  gutter-child  will  say  to  another,  "  come  and  pli  with  me,"  jnito^  ^ 
"come  and  play  with  me;"  or,  "take  care  of  the  biby,"  instead  oC,  *^tak«  cmnol^ 
baby."  Here  the  sound  of  the  long  i  (whch  is  a  diphthong,  composed  of  a  in  csH 
and  i  in  hit)  is  put  in  the  plaoe  of  long  a^  a  letter  which  in  other  wonifai  h«  ^ 
nonuces  without  diffiailty. 

Other  defects  of  articulation  due  to  bad  habita  or  bad  training  are,  tb«  tendVT 
presented  by  many  persons  to  speak  with  tho  lips,  or  e^}ecially  the  tooth,  insaflwB4.> 
separated  ;  and,  what  is  e^'cn  more  common,  of  slurring  letten  in  confaiiiiliA 
aiul  so  uttering  them  indistinctly,  and  may  lie  of  dropping  some  of  thorn  altuy^ 

Another  eommou  defect  is  that  of  interpolating  lett«>r-soands  betvwB  othA 
and  mostly  between  vowels,  at  the  end  and  the  b^inning  of  words.     JinexaMfkd 


every-ilaj  occurrencn  in  the  interpolation  of  the  letter  r  in  such  corabinatiouti  as 
idcB-r-of,  and  Sanh-r-Ann. 

The  way  to  remedy  each  of  tlie  above  defects  is  sufficiently  siaiple.  It  is,  firat, 
to  cnll  the  attention  of  those  who  are  in  fault  to  the  charaetor  of  their  faulta ; 
and  then  after  they  have  been  recogniiwd  fully,  to  show  how,  by  careful  and 
deliberate  utterance,  they  may  be  recti6ed.  The  correction  of  none  of  thcui  pre- 
souts  any  inlierent  difficulty. 

Stammeriiuj.—'Wc  now  come  to  the  consideration  of  a  fonn  of  defective 
utterance  which  depends  neither  on  structuml  defects  of  the  mouth  nor  on 
imperfect  education  or  bail  habits,  nor  on  paralysis  of  the  organs  oonc«>rned  in  speech. 
Nor,  again,  is  it  the  result  of  mental  dt^fect  It  seems  to  be  clue  to  the  occur- 
rence  of  a  spasm  or  hitch  in  tlie  course  of  utterance,  which  interrupts  utterance 
for  a  time  more  or  less  completely.     We  speak  of  Btammering  or  Btuttering. 

It  may  aoem  needlesa  to  give  any  description  of  stammering,  seeing  how  common 
it  is,  and  how  well  the  meaning  of  the  word  is  understood.  It  often  happens, 
bowever,  that  what  is  supposed  to  be  understood  is  really  not  understood.  And  as 
yrv  are  writing  for  the. public,  we  shall  assume  this  to  bo  the  cose  now. 

Stammerinn;,  then,  ir  a  |>eculiar  affection  of  speech  in  which,  in  the  course  of 
utterance,  a  sudden  spasm  occm-s,  which  either  checks  the  flow  of  sound  altogether 
for  a  short  space,  or  in  which  the  arrest  of  speecH  is  attended  with  a  series  of 
rapidly  repeated  sounds,  which  are  usually  those  literal  sounds  at  which  the  check 
took  place. 

The  spasm  may  occur  in  connection  with  any  literal  sound  ;  but  the  consonants 
suffer  in  this  reepect  more  than  Towels ;  and  the  explosive  conjwnants  b,  p,  d,  t 
hard  g  and  k,  more  freqnently  than  any  of  the  others.  Further,  it  is  more  apt  to 
■rise  at  the  commencement  of  worda  or  syllables  than  in  syllables  where  vowels 
and  consonants  ore  blending  with  oue  another. 

Id  considering  this  subject  we  must  not  forget  that  the  art  of  speaking  is 
(Ottpemely  complicated  :  that  for  the  utterance  of  o\-ory  articulate  sound  three 
distinct  mechanii^ms  have  to  act  in  unison  and  in  due  relation  to  each  otlier.  The 
mecluinisms  hero  referred  to  are,  the  respiratory  apparatus,  or  parts  specially  con- 
cerned in  respiration,  the  larynx,  or  the  organ  of  music ;  and  the  mouth  and  struc- 
tures connected  witli  it,  whicli  collectively  constitute  the  organs  of  articidation.  To 
KTtiailate,  it  is  not  sufficient  to  put  our  mouth,  and  tongue,  and  fauces  into 
particular  {>osttire»,  we  must  also,  at  the  Rame  time  at  which  such  postures  are 
assumed,  transmit  vocalised  or  breezy  air  from  the  laryngeal  orifice  through  the 
mouth,  otherwise  the  articulate  utterances  remain  latent,  and  nothing  is  heard. 
Agnin,  to  produce  laryngeal  sound,  air,  with  regidated  force  and  in  regulated 
quantity,  must  bo  dischiu-ged  from  the  lungs  by  the  action  of  the  coriiplicjited 
musclea  of  expiration;  for,  without  that,  either  laryngeal  sound  would  be  wholly 
absent,  or  it  would  be  evoU'ed  irregularly,  and  in  a  manner  unsuitable  for  the  due 
derelopment  of  laryngeal  sounds  and  those  of  articulation.  In  the  utterance  of 
speech,  therefore,  it  is  obvious  ;  that  the  expiratory  organs  must  btf  made  to  regulate 
tJie  traiismtssion  of  air  through  the  larynx  and  mouth  in  exact  accoitUuice  with 
the  re<iuirements  of  phonation  and  articulation;  that  the  Urj-nx  must  vary  its 
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arrangementM  at  the  same  time  (iii'st  in  respect  of  tension,  for  the  prodaction  of  kigW 
or  lower  noU-fl,  aiid,  second,  in  respect  of  moJifyiug  the  Utyngeai  i^srtun  fim 
complete  cluHuro,  as  occuns  in  the  [jfoduction  of  vuculiscd  vowol  sounds  kuI  womai 
consonants,  to  partial  closure,  as  occurs  in  uttering  the  same  letters  in  s  wliisptf) 
and  thence  to  comphrtc  |)atfncy.  a«  luippeiis  during  the  pronunciation  of  the  roiotUw 
or  surd  wiuHOtmnts,  mich  as  f,  k,  t,  p,  k,  and  h) ;  and,  lastly,  the  organs  of  srucnUtica 
must  A.<»ume  many  vtirieties  of  position.  In  order  to  produce  the  mouy  varkw 
articulate  sounds  of  which  they  art*  cupublo. 

It  will  he  gathered  from  the  abavo  statement  that,  for  the  pronnncialiaa  d 

^iac^  separate  letter,   a   com[>licatod    co-ordination    or    co-opemtion    of    diffcnnt 

lechanisms  must  take  place.     But  whru  it  is  recollected  that  words  are  oooifaiK 

Tiions  of  sovcrjl  lutlcrs,  »K-h  one  of  which  n.<|uircs  its  particular  group  of  oo-ot^at- 

[idons,  and  that  during  speech   such  groups  of  oo-onlinations  are  sucooedinK  «w 

luiother  with  great  rapidity,  and  pa,stiiu}^  like  dissolving  views  into  one  anodHC, 

and  are    usEOi:itite<I  together  in  almost  indless  variety,    it  will  be   acknowUdgri 

tliut  the  miTc  mechanism  of  ii]>uech,  simple  aud  easy  as  it  appears  to  Uuae  «hB 

have   acrtuineil    due   command  over  it,  is   full  of  complicated  details,   diMniii^ 

mcnt  of  any  one  of  vhich  would  naturally  and  readily  disturb  the  smoothufa  snJ 

r  perfection  of  its  action. 

Of  tlic  three  •(roups  of  asMOciattrd  movement,  that  of  the  origans  of  rmytinJiflB 
is  the  least  complex  and  most  instinctive;  while  that  of  the  ot^^aus  of  arlkib* 
tion  is  by  far  the  most  various  and  comp]icate<l,  the  most  artificial,  and  that  wlndi 
is  lost  and  most  laVioiiously  acquired.  The  moveuienta  of  the  larynx  occufijr  •■ 
intennf^diate  jtositian  in  tlirae  respects. 

Now  it  is  found  that  it  is  mainly  in  those  muscnlo-nervous  iin  ihrniiiM 
(facility  in  the  employment  of  which  is  acquired  only  by  loogHxmtinued  piBOtitr) 
that  disarrangements  are  liable  to  occur  which  interfere  more  or  leas  penuuMt^ 
with  their  perfect  action.  Tlius  the  skilful  pianist  occasionally  booouMa  Jiabb* 
reouning  spasms  of  the  muscles  of  the  hand  or  arm.  which  roar  his  perfa*- 
anoo ;  and  writers  are  sultjcct  to  a  similar  coiuiition,  which  is  apt^  soooer  or  horr,  lo 
render  writing  impossible. 

Speech  is  a  typical  art  of  this  kind  ;  snd  on  the  principles  hero  i&dioaml.  v* 
should  jiattinUly  suppose  that  the  impediment  to  its  duo  itarfonnance  mi^ht  sn^ 
in  any  one  of  the  mechanisms  concerned,  or  in  all  of  tliem,  but  eipedaUy  in  tW 
mechanism  immediately  concerned  in  articulation.     And  so  it  is. 

To  return  to  the   description  of  ntammering.      When    tlie   check   ooeanfttth> 

lips,  the  evolution  of  tliu  lubial  sounds  is  arrested  hy  a  sudden  spaamodk)  daaomct 

t  the  mouth ;  when  at  the  point  of  the  toii;rue,  tliis  gets  fixed  in  the  poaiticm  W- 

I  longing  t4j  the  utterance  of  lingual  founds;  when  at  the  base  of  the  tongac^^ 

^'becomes    ttpusmoclically   approximated    to   the    pidate.      In    some    inirtanf*N  *^ 

eepecially  when   Ihe   vowi>l-sounds  are  implicated,  the  spasm   take*    plave  at  tfcf 

glottis.      And  not  infrequently  the  stitmmeriiig,  whether  occurring  in  oocuwdM 

with  vowels  or  consonants,  is  due  to  a  sudden  iuspiraliou.     But  whatevw  pUl  *fc« 

spasm  may  affect  primarily,  the  anvst  may  consist  either  in  a  Kiddee,  yjmpl^  Wf* 

or  lesi  prolnngcil  s^iosni,  or  in  a  scries  of  such  spasms  in  rapid  sequeacc^  donBI 
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which  the  implicates)  liUral  aouiui  uii(]<>rgoe8  luore  or  lem  frequent  rop«tiiion. 
Aiid,  further,  tben;  ut  generally  a  tbudfticy,  especially  if  the  iipasm  be  prolonged, 
for  a.  greater  or  lea  numbe*'  of  other  groups  olf  muscles  to  be  involvML  So  that 
if,  for  example,  tho  spum  commnuiMi  at  th«  bmte  of  the  tongur,  ve  may  tind  in 
wue  caae«  that  tho  moutli  opens  widely  and  reniainM  in  that  pontion,  the  wuaclmi 
of  expmnon  woric  convulsively,  the  glotliii  coiiti-act8.  respiration  beoomea  aiTttrted, 
and  tinally  spasmodic  movoinoiits  of  remote  parts  booorai!  also  exi^ited. 

The  eausQH  of  Htanunering  are  rarious.  It  iiKually  comes  on  in  early  fihildliood, 
and  often  at  that  time  without  any  obvious  catuio.  It  niay,  however,  ariac  in  later 
Ule,  for  tlie  most  part  as  the  oona^qoenoe  of  some  sudden  impression,  either  on  the 
ganeral  system  or  on  the  nervout  org&nisatinn.  l'b\is,  it  may  follow  a  aprious 
■oeidiuit,  Hodden  fright,  or  acnte  illneas.  ]t  is  not  an  nnoommon  incident  of  gcuicral 
pftralysia  of  iJic  iiusone,  and  ocuaaiouatly  it  comes  on  in  the  oourae  uf  hyBteria. 
In  the  Isat  case,  and  some  oUiers,  it  is  a  merely  tem|>omry  phenomeoon.  frencrally 
it  ia  more  or  le&s  permanent.  It  is  im[>ortant  to  obser^'e,  howt^ver,  that  it  is 
imrely  constantly  presont  even  in  tho  greatest  KtAmmerers.  Therr^  arc  timeji 
vbea  thur  utterance  is  perfeeUy  natural  and  continnous  ;  and  it  generally  happeiui 
that  their  indrmity  beconuH  aggravated  during  bodily  illnoes,  and  under  tho  influence 
of  any  kind  of  excitement.  It  is  curious  that  males  stammer  in  much  larger  pro- 
portion than  females.  It  ia  furtlier  cuiious  that  stoinineriug  rnrt-Iy  occurs  in 
■taxnmerera  when  they  whisper,  or  when  tbey  aing  or  intone. 

Can  stammering  bo  remedied  or  cured  I  Thin  ia,  of  course,  a  very  important 
qaeatioiL  The  liict  that  fsertain  TarietiGa  of  stanimerin^t  are  riinply  accideuUil,  and 
of  abort  duration ;  that  atamraering  ooming  on  in  childhood  occnsionally  get*  well 
spontaneously  ;  tliat  even  the  worst  stammerem  are  at  tim«a  re-ady  of  speoeh  ;  and 
that  itammerers,  as  a  rule,  do  not  stammer  when  they  whisper  or  ang,  may  be 
K^trded  aa  prooEi  that  stammering  ia,  to  some  extoal  at  any  rate,  remediable; 
Kevertbolcas,  it  must  be  admitted  that  persons  who  become  stammerers  in  early 
life  rarely  lose  their  intirmity.  Some,  indeed,  who  aim  at  becoming  public  speakers, 
^t  over  tho  difficulty  by  intoning  their  speech.  It  was  tlius  that  a  well-known 
clergynian,  now  dead,  who  was  a  confirmed  staiamcrur,  tuanit  to  deliver  his 
■enoona. 

But  the  practico  is,  to  say  the  least,  disagreeable  to  those  who  have  to  listen. 
Horeover,  it  cannot  be  adopted  in  ordinary  oonveraatiom  The  lact  of  atommering 
fafldng  often  worse  when  patients  ore  out  of  health  ahowa  that  the  maintenance  of 
good  health  'is  an  important  dement  in  tho  treatment  of  tbfsu  comfs.  And  on  this 
ooconnt  tonic8>  and  perliape  especially  the  so-called  *'  nervine "  toniirs,  are  often 
ttseful.  The  treatment,  however,  on  which  chief  reliance  must  Ik^  jilaced  ia  edu- 
cational, and  its  success  will  depend  largely  on  the  patient's  own  poraeTermnoe. 
Be  ahould  leom  to  apeak  nlowly  and  deliberatily  ;  and.  however  exerted  he  may 
bad,  should  make  a  point  of  not  giving;  w»y  to  excitement,  or  of  attnmpting  volu- 
bility. He  should  leara  ao  to  reflate  his  recitation  in  tho  courae  of  speaking 
tliat  he  should  never  be  tn  want  of  breath  fur  tho  jmrposas  of  utterance.  He 
ohoidd  make  a  point  of  never  making  perBorering  etforts  to  overoome  the  impediment 
wbm  it  arises,  for  this  only  iocreoaes  tiie  difficalty.    Tlie  proper  method  is  for  a 
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second  or  two  to  avoid  making  any  attempt^  and  then  to  b^n  at  tlio  trarA  tat  IrtW 
at  which  he  stumbled  We  know  of  Re\-eral  nUmmerers  who  have  pnctkaUjr  cand 
theiuselvij3  in  this  way,  and  in  whom  tlie  only  Imoe  of  tU  previous  grjgtepcw  ii  tli> 
occaaionol  momentary  pause  they  6nd  it  necufiaary  or  cDavement  to  moke.  liuUj, 
it  may  be  well  for  aumiDiL-rers  to  praotiae,  when  alone,  those  letters  at  whicb  thcr 
arc  specially  apt  to  Btumblc,  and  more  particularly  to  pnictiae  them  in  combinatiaa 
with  othor  Htonil  fwunda 

Jilutuierinff  I^nunciation. — Another  defect  in  speech  to  which  pcrsnns  an 
prone  is  that  of  etumbling  or  miBpIacing  letters  or  ByUabla^  "  Thumben  aal 
fing,"  '^  tags  and  tHtters,"  are  cxu&iplcs  of  the  kind  <tf  stumbling  whidi  nd 
most  frequent  oocurrenoe.  And  tlio  wctUknown  alliterative  diaooune  about  "  Pelv 
Pi{>er,"  and  others  of  the  same  kind,  have  of  course  been  invented  for  the  parpaa 
of  expoHing  thin  l^udtiucy,  and  causing  amiuemout  at  those  who  display  it  Bitt 
stumbling  includes  the  occaaioual  use  of  ^vroug  words,  and  even  an  oocsnaul 
h(!7iitation  or  otjuntner,  even  in  }>ersons  who  aro  not  habitually  Rtammerem  DeCscti 
of  this  kind  are  much  more  ooinninn  in  some  persons  than  in  others,  and  are  laigdj^ 
due  to,  or  at  any  rate  are  much  increased  by,  carelesaaeaa,  inattention,  and  hnny  ia 
utterance,  and  by  nervousness.  Tlic  fact  of  being  out  of  health  too,  heof 
dyspojiticj  iiaviug  a  lieadaulie,  and  even  temporary  local  discomforts,  such  ai  a  son 
throaty  a  pimple  on  the  tongue,  a  broken  tootli  which  frets  the  tongue  or  ohed^ 
even  mere  febrile  dryness  of  mouth,  are  all  liable  to  inereoM  the  ever-] 
tendency. 

The  remedies  for  the  above  state  of  things  are  in  the  suflferera*  own  haiMl%  aad 
are  sufficiently  indicated  in  the  above  account. 

^orge^fiUneu  qf  Namat. — One  of  the  most  interesting  defects  of  i^ieech  to 
the  physician  is  that  to  which  Uic  name  of  aphasia  is  genemlly  applied.  Tt  preiaii 
many  varieties,  both  in  kind  and  in  degree.  In  one  form,  which  is  t)» 
{w.ratively  i-aro,  tiic  patient  loses  absolutety  the  ])ower  of  uttering  any  artiralsli 
sound,  being  apparently  well  (probably)  in  every  other  respect  He  hean  sad 
undei'btjmds  all  ttiat  is  said  to  him  ;  ho  sees  and  understands  all  that  he  reads;  ks 
can  communicate  his  ideas  by  writing  qa  woU  as  ever  he  did  ;  ho  can  open  and  dnt 
hia  mouth,  can  move  his  tongue  frsely,  can  masticate  and  swallow  without  inipffi- 
meiit ;  bo  can,  in  fact,  use  liis  muscles  of  articulation  for  every  other  purpose  tlas 
articulation  with  perfect  cose  and  fadlity — yet,  if  you  ask  him  to  speak,  H  yM 
ask  him  to  read,  he  is  as  much  at  a  loss  to  utter  even  a  single  artictiUta  soowl  ■» 
u  man  who  hiid  never  seen  or  heard  of  a  telegraph  apparatus  would  be  U>  eoonf 
messages  by  meaiui  of  it 

This  latter  simile  probably  furnislies  the  real  explanation  of  the  phencsMDiift 
'riie  loss  of  powf  r  of  s))eech  is  probably  always  duo  to  some  local  affection  of  tk* 
bniin  which  interrupts  the  paasagQ  of  those  telegraphic  meesagee  which,  finfTf***"g 
from  the  supreme  centre  for  speech  in  the  surface  of  the  brain,  ahonld,  in  ordsr  W 
elleot  speech,  act  upon  tiiu  subordinate  motor  centres,  or  agents,  by  means  cl  wUA 
the  complex  armn^ements  for  speech  are  coordinated.  Such  patients  ■ocoatifl' 
recover  the  faculty  of  speech  spontaneously,  and  even  sutldeniy.  And  oeoasinnaliti 
where  the  condition  becomee  persistent  or  chronic,  chcgr  admit  of  being  tM^t  aj^ 


APHASIA,    OR    FOROETFULyXSa   OF  yAilSS. 


fM7 


how  to  speak.  It  will  Iw  reoollected  th&t  wa  bare  shown  speech  to  be  a  mero 
rhaniad  art;  aiul  that  if  only  the  orffaiu  of  speech  be  omuiged  in  ocrtoiu 
Mtions,  and  breath  be  oinitted,  letters  duo  to  these  positions  most  bo  dovolop<.->i. 
Vow,  considering  that  theso  pAtionts  for  the  moAt  part  retain  their  intellectuiii 
power,  uul  liave  jwrfeot  ooutrol  over  all  strictly  vDlimtorjr  movements  of  tba  tongue, 
the  possibility  of  suooBssful  educ&tioa  becomus  apparent. 

The  more  eominon  tana  of  ^hasia  is  that  in  which  the  patient  forgets  woi-ds 
and  roisappUes  words.  To  a  certain  extant  this  is  a  condition  to  which  inost  i>ci^ 
sons  an  mora  or  less  prone.  Then  are  but  few  persons  who  are  not,  when  speaking 
or  writinxi  liable  to  forget  the  won]  which  they  specially  want  to  use,  and  are  espocially 
apt  to  forget  Uie  iiaiitea  of  things.  And,  indeed,  unle.<ts  the  name  arises  automatically, 
or  without  thought  (as  it  were),  the  difficulty  of  recalling  it  is  sometimes  extreme;  One 
of  the  most  curious  examples  of  this  kind  of  forgetfulnefls  which  we  can  call  to  mind  is 
that  of  a  lady  of  our  aa|uaintance.  who,  being  driven  in  hor  carriage  to  a  shop  whore 
aha  was  onknown,  and  lianng  made  her  purchaseR,  forgot  her  own  name  when  she 
was  about  to  direct  the  shopman  where  to  send  them ;  and  being  then  asked  to  give 
her  address  could  not  recollect  that  eitiier;  snd  had  to  go  to  the  door  and  ask  hor 
own  coschman  what  her  name  and  address  n>ally  were. 

In  this  form  of  aphakia,  however,  due  to  disease^  the  ^mptoms  are  much  more 
{flxmonnccd  and  much  more  persistant  The  forgetfulness  is  not  the  mere  oocsnonal 
forgetfulnees  of  a  word.  But  such  foigetfulnen  pervades  the  patient's  oon^'e^8ation, 
writing,  and  reading. 

In  a  ^rpical  case  he  foT<gets  the  names  of  the  commonest  things,  and  even  his 
own  name  and  age,  and  where  ho  lives ;  and  often,  moreover,  lus  a  tendency  to 
Rfwat  one  word  us  the  namo  of  everything  that  is  hold  op  to  him.  Thus,  if  ttaked 
to  name  the  finger,  he  may  either  fail  to  reply,  or  call  it  a  spoon ;  and  if  told  that  it 
is  a  finger,  ho  is  apt  to  ropeat  the  word  finger  as  the  designation  of  the  next  object 
which  he  is  asked  to  name.  At  the  same  time,  probably,  he  recognises  ttie  proper 
names  when  they  are  mentioned  before  him,  although  ho  does  not  reooUect  tliem  the 
next  moment.  In  reading,  the  same  dofccta  show  ihemaolvoe — most  of  the  words 
aaost  of  the  letters  he  is  quite  unable  to  namo  :  but,  probably,  here  and  tlipre 
'feoogaiacs  a  word  or  letter,  just  an  one  beginning  to  acquire  a  foreign  language 
hsre  and  tjiere  rooogniaes  a  word  amongst  the  many  of  which  he  has  no  knowledge. 
In  writing  also  his  defect  beoomes  equally  apparent ;  if  asktxl  to  writo  hia  own  name 
he  often  oonunenoea  fairly  well  with  its  first  letter,  but  soon  begins  to  re|MMt  it 
mora  or  loss  im^nrfectly,  and  presently  lapses  into  tlie  formation  only  of  meaninglMa 
up-anil  down  strokes. 

In  an  oxtreme  case  the  patient's  only  response  to  questions  is  probably  *'  yes  "  or 
"llo,"a[>pUpd  witliont  relation  to  their  actual  nieaniug.  or  some  such  phnw?  as  "can't 
aflbni  it,"  or  an  oath,  which  Klt[]H  out  incoutinently,  and  at  times  apparently  against 
his  will  and  to  his  onnoyanoe.  Here,  probably,  the  patient  is  whdiy  unable  Uj 
read  or  writ&  In  slight  cases  there  is,  perhaps,  only  the  persistent  oblivion  of 
certain  naoies.  or  a  tendency  to  omit  or  to  interpolato  certain  letters ;  peculiarities 
which  rcvcid  tiicuiselves  also  in  his  writing. 

Cunous  tacts,  noticeable  in  eome  of  ^ese  oases,  are  (and  this  is  the  more  com- 
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raon)  Uiat^  Uiou>;li  they  cannot  think  oi  words,  they  will  repeat  them  nuUl;  to 
dictation ;  and  Utnt  in  caHe»  where  the  patimit  not  only  forxeta  wunls,  but  i«  is 
the  habit  of  reading,  or  of  writing  Kponiauoously  or  to  dictaUou,  he  will  tnubto 
with  pei-fect  &u;ilily  and  acuunwy  a  printed  paragraph  placed  before  him  into  iu 
equivalent  in  written  characters,  without  imderstanding  in  tlie  least  tlM  wank 
vliich  he  has  tlius  irMiisciihed.     This  latter  defect,  however,  is  campsratively  me. 

This  condition  of  aphasia  has  been  shown*  to  be  due  either  to  diwaae  iupUoiliBi 
u  dednite  small  ref^ioii  on  ttie  sur&co  of  tlie  k-lt  side  of  the  bt«in,  whkfa  rofpniii 
rc^rded  ati  the  cerebral  centre  for  speech,  or  to  some  tUmage  which  intemipts  « 
destroys  the  nervouM  connection  l>etween  ibis  and  other  parts  of  the  brain.  Tfai 
detennination  of  this  region  is  regarded  as  one  of  Uie  main  foundations  of  i1m 
modem  views  wiili  ru»pect  to  thu  localisation  of  the  cerebral  functions.  Similar  d)» 
ease  on  the  right  side  of  the  bmin  very  seldom  indeed  exerdsea  any  tilco  inflaoNi 
over  the  function  of  speech,  excepting  in  the  case  of  left-handed  persona,  in  vfaoB 
there  is  reason  to  believe  that  tlie  left-hondednesa  ia  associftted  with  a  ^Tnil*r  Umm- 
position  of  cerebral  prepoiidcnince. 

Persons  who  sufftr  from  this  aficctjon  are  usually  paralysed  on  one  side  of  tfc« 
body,  and  (since  the  induanco  of  ttio  brain  over  the  body  is  croBsed)  almost  alvi^ 
on  the  right  side.  FurtJier,  although  some  recover  mora  or  less  completely  firoB 
this  aphasic  condition,  the  uuijority  remain  more  or  less  defective  of  speech.  Ilii 
curious,  however,  that  many  of  these  persons  appear  to  be  in  all  other  rvapectador 
of  mind  and  intelligent,  and  competent  to  perform  the  ordinary  duties  of  Ui& 

In  cases  of  the  above  kind,  the  attempt  to  teach  the  patient  is  |)racticaUy  tailv 
Now  and  then  with  much  laliour  one  or  two  fresh  words  may  be  impreaaed  BfM 
him  for  a  time,  but  no  real  iniproveumnt  is  ejected  by  roch  tnwtifi,  TItm 
recovery,  when  it  takes  place,  is  due  to  thu  disi)eniion  of  the  lesioii  catiaii^  it,  gri* 
the  restomtion  of  the  parts  to  healtli. 


HiKTs  AS  TO  Public  SreaKixo  asd  Sikqixq. 

Before  we  conclude  our  observations  with  respect  to  artlcuUtioD  and  iJinMliMi 
it  may  be  well  tu  make  a  few  remarks  concenuiig  public  speaking  %tH  nafllfr 
which  represent  these  arts,  or  should  represent  tltem,  in  their  highest  ^^bMamd 
dovolopment. 

Spmking. — Very  few  persons,  unfortunately,  with  whom  pgblic  ■taakin 
becomes  a  pi-ofeasion,  or  whose  position  in  life  compels  them  to  speak  ficquiallr 
in  public,  take  any  trouble  to  learn  how  to  speak  efTectiv^y  and  agreeably,  or  I* 
overcome  those  natural  defects  or  acquired  bod  liabita  which  mar  their  pcfforauaff^ 
One  reason  no  doubt  is,  Umt  boys  aro  rarely  taught  to  read  int«Uigently  or  initnoMrf 
In  elocution,  so  that  by  the  timo  adult  o^  is  reached  their  faulu  have  b«cdV 
stereotyped  and  difficult  or  impotMildc  to  cure.  It  is  obvious,  howe\-ttr,  thai  ^ 
greater  this  early  uegk-ct,  the  more  im]>erative  do  study  and  practice  later  io  Cfr 
becom&  And  it  is  really  inexcuaitble  that  our  pulpits  and  lectore  haUa  ^wvU  W 
occupietl,  as  they  too  often  aiv,  by  sjicakers  who  have  obviously  nerer  takes  <i» 
slighte&t  pains  to  qualify  themselves  for  the  duties  they  undertake  to  peiiataL    Vt 
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do  not  profess  to  tOAch  poraona  how  to  becotnu  public  frpeakers.  Yet  tli— 'Wtoti*- 
Uin  hinu)  in  regard  to  tliis  iiubjeci  which  tuUurally  arise  out  oE  the  discossiou  in 
which  we  have  been  engaged, 

In  the  tirrt  place,  %  Mpeaker  should  ^ve  the  greatest  peitu  to  the  aucurata  and 
'Complete  articulation  of  his  words.      He  Khmild  take  ouv  that  every  letter  that 
«ught  to  lie  sounded  Ih- hoiukIi^I  Fully,  and  tUiitlii«wurds  lie  Ix^unaikl  ended  orispjy 
HJHkI  cdeanly.     To  this  end  it  is  especially  neoesaary  that  all  niicunU  slovoulinnn  of 
i^^WticuhUiioa,  all  tendency  to  alur  or  to  drop  letters,  all  such  deffwta  ba  lisping  and  the 
likf  (which  arc  ca{Hible  u£  cure)  tthotild  be  iiubduvd. 

In  tlie  second  place,  the  luuaicul  element  of  llit  voice,  that  pnH  of  it  whicli  is 
Ijrodooed  at  the  larynx,  rcv^uiri''!!  the  nice&t  management.      IJpou  tliia  the  ntn^ngLh 
and   vulame  of  the  voice  depend.     The  luudneni  of  the   roice   sfaonid   always   be 
^Mjgalated  by  the  diatanoe  to  which  it  has  to  bo  carried,  or  the  space  it  haa  to  fill ; 
^^pid,  hence,  it  ia  nsoally  advisable  far  the  sjieuber  to  aitsumt'  that  he  is  addnaaing 
those  who  fona  the  frtngu  of  hit)  audieuci>.     If  it  be  ixistiible  it  ia  well  to  test  lus 
Toioo  l>oron>lmml  in  the  place  in  which  he  is  about  to  make  a  apeeoli ;  always,  how- 
«\'er,  bearing  in  mind  that  it  ia  neoeaaary  to  apeftk  louder  in  a  iwim  tillnd  with 
people  than  in  an  Pinpty  room.      Again,  although  no  doubt  a  public  sjH'ak^r  will 
need,  while  speakinf;,  to  niodulate  his  voiw  accurdiiij^  to  a  variety  of  couditions 
which  we  do  not  i)ropoeo  to  consider  no^*,  it  ia  still  Deceasary.  in  order  to  bo  w»U 
iieard,  ami  to  make  thi;  best  of  bis  voice,  to  reguhite  its  geneml  pitch  according  to 
^p  4he  nquiremenu  of  the  occasion.     Thus  it  is  generally  undiiiimble  to  apeak  in  a 
^H^tively  low  key  ;  and  if  a  lar^  area  has  to  be  hlled  it  is  apeoially  imjiortanl,  for 
V^WomtUc  reanona,  to  pitch  the  ruioe  high.     Further,  thi>  voice  should  always  be  sus- 
tained.     The   teoidenoy,   we   might  alnioAt  say   the  natural    tj<indoncy,  amongst 
amnlucated  spaakem,  is  to  drop  the  voic<^  uftirn  »b  the  mvX  of  polyMytlaliic  wordn, 
but  cspGciaUy  to  drop  it  at  the  oud  of  Hentenoes,  aud  tlius  to  beojioe  almost  inaudible. 
The  voice,  wo  rcpoat,  ahoold  be  austaioed  not  only  throiiglioat  words  but  throughout 
aent<<ncee,  and  to  tlio  very  end. 

In  the  third  place,  and  this  relates  Imth  to  articnlatton  and  to  phonation,  the 
apeaker,  in  order  to  emit  his  words  clearly  and  accui'at^'ly,  sliould  take  care  to  give 
Iree  play  to  his  organs  of  speech,  and  therefore  to  opt-n  his  lipa  and  teeth  and 
throat  as  widely  as  the  correct  vnondation  of  his  lit<^ral  sounds  « ill  allow.  Esp^ 
«ially  lio  ahouUl  not  speak  with  closed  tet'th  oi-  oontttrictt-d  tliroai.  To  the  same 
end.  the  iqieakcr  should  always  hnht  hi-t  hi>ml  up,  and  dintit  liis  R[H-ech  to  liis 
auditARL 

In  the  fourth  place,  he  should  W  can>ful  not  to  be  too  rapid,  for  rm]Mility  leads 
tOf  or  per|)etuate!i,  many  of  th^  faults  altove  referre«l  to,  lat^y  promotes  inelegancy 
and  inappropnateness  of  diction,  and  reudon  er^n  good  ^leaking  difficult  to  follow, 
and  unimjoessire  ;  and  he  should  acquire  skill  in  so  arranging  his  inspirations  lluit 
lie  may  never  bo  out  of  breath,  or  appear  to  be  making  an  elfort, 

In  the  fifth  place,  he  should  look  out  for  atid  siippri's><  all  bad  Imhits  which 

take  from   tlu:  r-dV'^t  of  KjMialcing :  he  kIiouUI  avoid  all  Miis-^iig,  and  monotonous, 

stilted,  and   flippant   modca  of   daliveiy ;   he  should    leant    to    put  the  emphaais 

on  thoio  words  which  need  emplmsis ;  he  should  avoid  the  uac  of  all  those  iuorticu- 
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lftt«  aounds  which  so  many  speakers  interpolato  brtween  thrir  wonJa,  morp  ptitko- 
lariy  when  they  hentAto ;  and,  further,  he  nhould  weed  {rom  his  discoune  ill  fock 
expn-ssions  as,  "  You  know,"  "  Don't  you  know  1"  and  mimy  others  vhick  hm 
no  relation  to  the  Kobject-matter,  and  no  meaning. 

And,  lastly,  let  us  add,  that,  while  only  few  men  posseo  th«  sp«dil 
,gifta  which  coubine  to  make  the  orator,  there  are  few  who  witii  practice  caniiDl 
jLcquire  more  or  less  facility  in  speaking  fluently,  and  pleasantly,  and  deal;, 
provided,  they  overcome  original  baahfulness,  take  the  trouble  before  speakiif  U 
nnderstand  tJie  subjects  on  which  they  are  going  to  speak,  and  to  amnee  thw 
matbir  and  their  argument,  and  while  speaking  stick  to  their  tejtl 

Singing. — .Some  of   the    remarks  just   madf*   apply   equally   to   singing.     Wf 
shall  not  presnmo  to  enti^r  at  any  length  into  this  subjects     But  we  may  point  oti 
ihat  accuracy  and   clearness  of  articulation,  the  free  opening  of  the  motttb  lad 
iroat,  BO  far  as  the  due  enunciation  of  articulate  sounds  permitA,  the  addreni 
oneaolf  to  one's  audience,  and  the  adaptation  of  one's  voice  to  the  spue  it  bf 
fill,  are  as  essential  in  singing  as  in  speaking. 

A  oonimon  &ult  amongst  nngers  is  indistinctness  of  articulation,  wbavbT  4e 
are  not  permitted  to  understand  the  words  that  are  supposed  to  t» 
1,  and  ao  lose  half  the  pleasure  of  listening.  Anoth(>r  fault,  oonneeted  wtt 
articulation,  which  uninstructed  singers  fall  into,  is  in  the  management  of  the  wwd- 
sounds,  and  especially  of  those  which  are  diphthcmgal,  tliat  ie,  in  which  two  luwil 
sounds  are  combined  in  immediate  sc(]uencc.  On  certain  of  tbe  short  voweb,  lod 
as  u  in  hut,  it  is  impossible  to  sustain  prolonged  notes  ;  and,  if  it  be  attempted,  tb 
Towel  alters  in  character.  And  in  regard  to  diphthongal  sounds,  waxh  si  loQg  • 
(which  is  made  up  of  a  as  in  aH  and  i  as  in  hU,  which  latter  when  prolongnl  %•■ 
cones  «  as  in  meet),  the  common  uninstructed  tendency  is  for  the  firwt  part,  a,  to 
be  uttered  shortly,  and  thus  for  ihb  latter  when  prolonged  to  develop  into  thf 
utterly  different  sound  oMong  «. 

la  rcfert'Dce  to  both  of  these  subjects,  we  may  observe  that,  whilst  ov^ 
training  and  constant  practice  are  needed  for  the  full  development  of  the  |«- 
former's  vocal  powerK,  and  for  their  due  preservation,  injudiciotts  tninSng  M^ 
injudicious  practice  are  apt  to  be  injurious  or  ruinous.  One  of  the  moat  pedov 
practices  both  for  the  speaker  and  for  the  singer  is  that  of  sttmiaing  the  ToiB^ 
and  especially  of  persistently  straining  the  voice  when  the  throat,  and  cooseqsn^ 
the  vocal  cords,  are  congested,  inflainetl,  or  "relaxed."  Under  the  infinenes of  wfc 
affections  the  cords  are  apt  to  get  impaired  in  their  elastici^,  and  to  l*co* 
more  or  less  weak  and  yielding ;  and  the  tension  and  violence  to  which  tlry  *» 
exposed  during  persistent  vocalisation  is  thus  apt  to  damage  them  smonilT.  o^ 
perhaps  permanently.  Furtlier.  Uie  constant  irritation  of  the  inflamed  soft  p«* 
afaont  the  vocal  cords  is  opt  to  Ikj  followed  by  permanent  th)ckenin|c  and  ***■ 
changes  It  is  owing  to  snoh  a  combination  of  circumstances  that  [ji'gfraimsl 
speakers  become  the  subjects  of  that  impairment  of  voice,  with  irritahilSty  of  **• 
throat,  which,  when  it  affectai  clergymen,  is  known  as  the  **  clei^jmanV  tfnM>  ;* 
and  that  professional  singers  are  not  infrequently  compelled  to  giv«  up  Ifceir  bsbs 
jli  livelihood.     We  know  at  the  present  time  an  excellent  public  speaker 
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ymn  sgo  rmnM  %.  natnrally  fiue  voice  in  tbii  way,  utd  who  hu  ever  since  spoken  ' 
in   ho&ne  and  uncertain  tanea.     We  may  veJl  admit  the  plea  of  a  »or«  throaty 
which  the  public  is  apt  to  think  is  too  often  made  br  public  singers,  aa  a  valid 
excose  for  their  declining  to  fulfil  »ugagemi>at«.      Their  voices  are  their  etock  in  '' 
trade,  and  we  have  no  ri}^t  to  require  them  to  dama^  them  for  oor  pleasure. 

Hk  foregoing  remarks  are  to  a  lAT:gn  extent  af^ioable  to  Uic  exceaure  use  of 
the  Toice  in  children  before  the  organa  of  vcdoe  are  fully  devetO])ed,  and  eipecially 
to  their  exceaaivu  aw  about  the  time  of  puberty,  when  the  voice  is  andergoing 
momentous  deTelopment4d  changea. 

Oatabrh. 

Thia  name  is  given  to  the  affection,  ordinarily  termed  a  cold,  which  is  osnally 
induced  by  expoaure  to  cold  or  wirt,  or  botb.  It  is  aometimea  oootAgious.  It  is 
an  inflammatory  condition,  affecting  mainly  the  tranta  ci  mncooa  membratio  which 
have  been  under  oonaideration,  and  having  a  tendency  to  spread  both  in  mrface 
and  in  depth.  It  begins  sometimes  in  the  nose,  with  irritation,  diynees,  stuffiness, 
and  tendency  to  anaeae,  followed  first  by  the  discharge  of  thin,  irritatwg  mucus, 
and  later  by  a  thick  secrotion  ;  sranetimes  iji  the  soft  palate,  with  aoivness,  itching, 
and  dr^-neHB  ;  sometimes  in  the  laiynx,  with  sore  throat,  hoarwneis  of  roice»  and 
tendency  lo  oou>^ ;  and  sometimes  in  the  chest,  with  the  ordinary  symptoms  of 
brtmchitis.  Or  it  may  involve  all  those  parts  at  ouce.  Further,  such  inflam- 
mation often  spreads  along  the  nasal  ducts  to  the  surface  of  the  eyes,  inducing 
ophthdlmi:t ;  alun^  the  Euatachian  tubes  into  the  ear,  causing  ear-ache  and  deaf- 
ness ;  into  the  fruutal  sinoaee,  inducing  frout^U  huulachc ;  sod  sometimes  to  the 
dMper  tissuee,  in  wbich  caee  periosteal  inflammation,  novralgia,  and  toothache  result 
Catarrhal  inflammation  may  be  alight  or  severe ;  and,  in  tbe  latter  case  (where 
tlw  larynx  Itecomes  involved),  we  have  the  formidable  disease  to  which  Uie  term 
laryngitis  is  applied,  a  diaease  in  wliich  the  affection  of  the  throat  rapidly  induces 
difficulty  of  breathing,  and  not  infrequently  death  from  asphyxia. 

Hie  liability  of  persons  to  catch  ooM  varies  remarkably.  The  preventive  rules 
ilic&ble  to  one  person,  therefore,  may  often  be  safely  disregarded  by  othere,  There 
oerUiin  conditions,  howev^,  which  are  apecially  liable  to  be  followed  by  catarrh. 
Ibete  are  :  long  exposure  to  cold,  especially  if  at  the  same  time  one's  clothes  are  wet ; 
And  draughts  playing  on  tlie  surface,  particularly  about  the  head  and  neck.  C'-old  and 
wet,  however,  nu-ely  cause  catarrh  if  the  person  exposud  to  them  is  kijeping  the  mrfacc 
warm  by  active  exercise.  But  if  he  l*e  fxtigned,  or  the  exercise  he  is  taking  be  insuffi- 
cient to  maintain  sur&ce-temperature,  or  if,  after  exposure  to  great  heat,  be  stands  or 
aits  in  the  oold  air,  and  becomes  chilly,  catarrh  is  specially  likely  to  supervene.  Theae 
are  comlitjons,  therefore,  which  those  lisble  to  colds  should  l>e  careful  to  avoid. 
It  is  often  recommended  for  such  perwma  that  tht-y  should  haUlually  take  a 
odd  bath  in  the  morning.  As  a  general  rule,  no  doubt,  this  recommendation  is 
a  judicious  one ;  but  there  are  sonte  who  always  feel  chilly  uitar  a  oold  bath,  and 
in  whom  such  a  bath  fref]ueutly  caosea  mon  or  less  headache,  roughness  of  throat, 
and  running  at  the  nose.  It  need  scarouly  be  said  that  in  these  oases  a  cold  bath  is 
contra-indicated.     A  tepid  balli,  however,  and  a  good  rub  down  with  a  rough  towel 
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aftei-wards,  is  always  bcncficiAL     Feraoiu  liable  to  cokU  abonM  also  alwajt  he  mj  , 
..careful  to  be  warmly  clad,  especially  iii  changeable  weather. 

I 

AOCIDKNTB   TO    BR    AVOIDED. 

I  Accidents  which  oocaBioiiAlIr  happen  to  tlie  oanphagua  koA  windpipe  iff  ^ 
lodgmeat  of  solid  lxxli»s  in  thorn.  Sometimes  a  tish>boae,  aoinotunes  a  pu^w»' 
timof  a  set  of  fuUe  teeth,  liuds  \ia  way  into  the  fwmer  tube.  I£  they  \tm  <■ 
to  the  stomach,  little  or  uothiug  can  bo  done,  exoupt  to  wait  for  the  rontlts  vliUiii 
almoKt  alwaya  fUrotmiUe.  H  tliey  be  arn>itteil  in  the  cesoi>hagu»,  thoy  often  btetv 
flisloUged,  sooner  or  liiur,  during  the  swallowing  of  solid  food;  or  thef  iMyW 
remoTe<l  by  aiir^cal  Intetftrrenoe.  Sometimes  large  angnlar  bodies,  auch  m  U» 
teetb  attached  to  a  plato,  become  impactvU,  aitd  romain  in  the  gullet  in  n^iitB  ti.  nfi 
meosurea  that  :aay  be  adopted  to  r«mo¥e  them.  In.  one  case  with  wlnek  W 
are  aottuaintod,  Huch  u  bwly  remained  £xed  for  many  montba,  intecfering  auiua^ 
,  with  the  taking  of  nourisliuieiit,  mid  leading  to  extreme  emaciation  and  debility,  b 
cauaed  nlcoration,  however,  where  it  lay,  and  at  length  fortunately  was  TOBUtnlifi 

The  lodgment  of  foreign  bodies  in  the  lar>'nx  or  othur  air-paMsgci  ii  * 
matter  of  much  greater  iteriauaneoB.  £very  now  and  then  we  hear  of  pcfxa* 
.  :whD,  while  eating,  nre  nttaoked  with  sudden  complete  ohstruotion  of  the  windj^ii^iiil 
who,  lifter  frantic  ('tfortJt  to  breatlie,  die  of  aapliyxia  in  the coazse  of  amiimtsortta 
This  occurrence  i«  often  due  to  the  accidental  swallowing  of  a  lari^  uuisa  of  oucfaml 
meat,  nnd  ita  RUtlden  impnction  at  the  top  of  the  larynx,  a  conditiou  which  n^ 
ha^'c  been  relieved  (by  imy  one  who  suapected  what  was  the  matter)  liy  puaog  tki 
lingers  into  the  throat  and  dislodging  the  mass.  But  often  smaller  bodica  aj?«J 
deuly  iiuokvd,  with  more  or  lees  mime  of  choking  in  the  transit,  into  the  Urjvo^ 
and  thence  £nd  their  way  into  one  of  the  bronchi.  Ptna,  small  coina,  and  b^ 
(■tones,  arr>  some  of  the  comQionent  of  these  intruders.  It  is  difficult  to  luuninii^ 
what  to  do  when  such  accidents  occur,  tieyond  consulting  a  niedioal  natit  (* 
it  ia  always  a  serious  qutwtion  whether  anything  should  be  done,  aad  if  aV 
course  bo  determined  upon,  it  needs  to  be  conducted  with  skill  and  cmze;.  Il  w»s 
be  well,  however,  to  point  out  that,  iu  order  to  prevent  such  aoeidenla  aabr* 
possible,  )>er!ious  should  never  hold  pins  and  other  such  things  b<twtt»o  th*  mA 
nhoiild  uuvcr  catcli  amall  bodies  in  the  moutli.  and  sliould  avoid  lao^OBg  ^ 
suddenly  inspiring  when  eating  or  drinking. 

Other  accidenta,  often  fraught  with   extreme   danger,  are   the   ttwalloiriiig  <f 
[vorrosive  fluids,  and  (especially  in  young  children)  the  drinking  of  boiUn( 
ifrom  the  spout  of  a  kettle.     Theae  matters  naturally  find  their  way  to  the 
.wherein  they  do  more  or  letts  damage  ;  but  they  nre  also  extremely  apt  U 

>vere  infliunmation  and  swelling  of  the  throat  and  krynx.  over  which  ihey  pi* 
and  thus  to  induce  inteuae  laryngeal  symptoms,  which  often  prove  btnL 
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!s4reiliMiot7~Tbe  Cvmta  6t  DeaUl  Cuiw— D«reot{r>  TMth-^nrennrdinc,  &e.— Pilling  or  Btopfrfet 
—  Uum-boili  -ToothMdie  Mid  Mtonlfik— Aadduite  to  tli«  Tretb— Pmokhire  LooMtung— Cwd  o( 
Tectb  in  Cbildhood. 

Toe  teeth  of  oueiviUsed  races  of  mankind  are  of  bdcIi  quality  tluLt,  like  the  teeUi 
of  animalfl,  ttiey  do  not  call  for,  tiiid  of  countc  do  not  usually  ree«iTe,  any  special 
care.  And  notwithstanding  thift  neglect  of  att«ntion,  lh«y  rarely  Bnooonib  Co  any 
diiorder.  nor  do  they  fail  thotr  posMSsor  prior  to  the  attainment  of  <dd  ago,  tinless 
indeed  it  ia  tbat^  as  aemetimea  ha{>pens,  they  are  ntrtually  worn  away  to  a  dotitTuc- 
tive  extent  by  tlic  coareenea  of  the  food.  But  amongHt  the  more  highly  dvilised 
commimitics  a  widely  different  ttaio  of  things  exists:  it  is  no  uncommon  thiiiK  for 
the  teeth  of  an  individual— ahown,  by  the  tots  of  vigour  of  frame,  of  enduranots 
capacity  for  work,  and  longeWty,  to  ho  othenrise  healthy — to  have  been  largely 
deatroyed  by  disease,  eveu  before  the  attainment  of  middle  life,  whiL^t  the  existenco 
of  the  entire  number  of  sound  teeth  in  the  moutii  of  a  poreon  who  lias  attained  old 
age  is  rare  enough  to  be  talked  of  a«  remarkable.  Henoe,  the  civilised  man  cannot 
atfbrd  to  treat  hia  teeth  with  that  menenre  of  neglect  whieh  in  acronled  to  tliem  by 
the  savage,  but,  supjiosin.t^  Uiiu  to  be  healthy,  of  all  his  organs  Ihcy  alone  ai'S 
■Imoat  snrc  to  require  some  fonn  of  attention  comparatively  early  in  lift!. 

The  exposed  portions,  or  working  surfeei-s  of  the  teeth,  are  coated  with  enamel 
— a  BubstKnoe  exceedingly  tmrd,  but  at  the  same  tame  somewhat  brittle,  which  ter^ 
mmaitea  jut  beneath  the  free  edge  of  the  giinut.  Beneath  this, 
fanning  Uie  great  mass  of  the  tooth,  comes  the  dentine — a  sub- 
stance which,  while  less  hard,  is  exceedingly  elastic  and  fr«o  from 
hrittlenefli :  its  elasticity  is  well  exemplified  in  a  billiard  ball, 
whidi  w  made  of  ivory — tho  dentine  of  an  elephant  tusk.  That 
part  of  the  dentine  which  forms  the  roots  of  the  teeth  is  coated 
witli  oementum — a  subatanot^  very  closely  akin  to  bone,  and,  like 
ii,  pemie«teil  with  soft,  living  tiasoe.  There  is  a  central  space 
which  corresponds  roughly  in  form  with  the  exterior  of  tho 
lootb,  whilst  entrance  to  it  is  gained  at  the  point  of  each  root 
In  this  central  hollow,  when  the  tooth  was  ali%'e,  lay  the  "  nerve," 
or,  SLS  it  is  termed  liy  anatomists,  tho  "  pulp" — a  term  to  be 
Preferwd,  inaamudi  ait,  though  it  is  ('Xceedingly  rich  in  nerves^  it 
^  made  up  of  blood-vessels  and  a  considerable  quantity  of  other 
4asae  as  well 

The  seasitiveness  of  the  dentine  asserts  itself  unpleasantly  where  the  tootJi  has 
^nen  detiu<led  of  enamel  by  excessive  wear,  by  filing,  or  by  firmctnre,  and  odds  much 
e  pain  involvfld  in  dental  operations.     The  senativeiieaB  oi  dentine  is  dne  to 
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minute  filimente,  which  penotrate  it  everywhere,  «id  which  ore  in  oommmuatka 
with  the  "  nerve,"  »o  that  t^nderufss  in  a  di^cAjrct]  tooth  may  bv  very  acote  vitltimt 
tlie  "  uerve  "  being  exposed. 

DugASEB   OF    TDK   TeBTH. 

The  diMue  which  destroys  such  vast  immbers  of  the  t«cih  of  clrtUiMd  pMfda 
is  callod  '■  dental  cariea  ;"  in  it  the  tooth  substance  becomes  softeaed,  motv  orl« 
discoloured,  and  finally  breaks  up ;  if  unchecked,  this  prooAss  goes  on  untd  tki 
oentral  "nem"  is  reached,  and  thcu  severe  ttwihauhe  gmer^ly,  but  not  alviji; 
pnsucs.  No  acid  capable  of  softeniniy;  tooth  tissues  exists  in  a  healthy  mootfa,  fast 
tlie  vegetable  acdds,  genemtod  by  the  iermontatian  of  animal  and  vegetalile  sal«tabsti 
and  of  the  mucus  of  the  mouthy  will  not  only  do  so,  but  by  their  employsaU  i 
tolomble  imitation  of  dental  curies  may  be  pnidnocd  out  of  tite  mouth.  CinoUuf  tha 
it  will  bo  seen  how  favoumbl(>  to  thi*  occurrence  of  decay  any  nooka  or  cnxaam  k 
which  ptirticles  of  food  may  lie  undiatorlmi  for  a  time  moat  be,  imd  how  th«  nru 
of  cleanliness  will  work  in  the  same  directioiL  And  recent  reaearohes  haTv  Aewn 
that  carioas  dentine  ia  penetrated  to  a  considerable  depth  by  AcKl^rio,  bat  the  ca«i 
share  taken  by  them  in  its  dtsintt^gration  is  not  known. 

It  is  C'lstoiiiBry  to  si>eak  of  "  brown  decay  "  and  of  "white  dac^,**  as  if  tb 
latter  were  a  different  affccMon ;  thin,  however,  is  not  the  caae,  the  p«ki  otdoar  )in( 
merely  an  index  of  the  rapidity  with  which  the  disease  has  prograasod,  tJha  spfassl 
tissufr  not  Im^'in9  had  time  to  get  deeply  stained. 

The  centres  of  the  ninaticating  surface  of  molar  and  bicuspid  U^th  axe  the  oib- 
monest  of  all  situations  for  decay,  and  this  may  occur  in  teeth  which  ara  ollMnnM 
of  %'ery  satisfaotory  structore.  Id  an  upper  molar,  here  fifBHii 
deep  Hsaurns  (x)  exist  at  the  juncUon  of  the  asreral  vat^  (Fif.  t^ 
The  dentine  is  rarely  imperfuct,  but  when  sack  a  fcoolb  it** 
in  section,  the  rnamel  is  found  to  be  almost  wholly  dsfleMM  ^ 
the  bottom  of  the  hsKure  (see  Fig.  1 ). 

After  what  lias  been  said  about  tha  power  of  famcaib)|r 
inucux  or  food  to  develop  acids  capabK*  of  attacking  thadflrtv 
and  the  enamel,  it  will  be  seen  how  favourable  a  spot  for  tW  M» 
menoement  of  mischief  is  thus  nlTorded ;  bat,  on  Uie  tithtt  IWL 
decay  having  ones  occurred  in  this  aiioatinn,  and  kanif  1<^ 
thoroughly  exciaed  and  the  rosoltaai  cavity  tilled,  a  ga^  vmk 
may  l>c  cxpectod,  for  the  fonaer  cooditions  undrr  which  the  tooth  Aemy4  m 
longer  exist.     But  far  more  widely-^read  detioienoiea  may  ooour  in  th*  uianeL 

The  teeth  gonerally  dtwcribed  as  "  hooey^combod,"  or  "  engycy  "  (I'^p.  3>, 
taken  OS  a  record  of  u  period  of  iJI-Uualth  :  itiuk'  ■■  aroof 

carrenoe  in  the  mootlis  of  tltnHt>  who  have  taken  m.  ■  .  .r.  infamnr,  aaJ 

would  regard  thom  almost  as  proof  of  the  nd  ministration  of  that  dmjc,  in  tt^tUt 
powders  or  otherwise.  Rings,  Ukt-  the  marka  acroMi  the  naiU  of  thoao  wht  U* 
siifl'erijd  from  Bout«  ilbiess,  also  mark  periods  of  hib«ni}ition  of  the  fuv^M*'} 
^COiuse  of  tooth  developmrnt. 

Bach  teeth,  from  their  ruggedneas  of  surtaoe  and  pwthU  (iefiooacm^  jf~' 
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very  liable  to  decay,  and  an  difficult  to  treat  AatiB^iorilj.  inumiich  oa  tbe 
oarioiu  cavities  are  not  bounded  hy  healthy,  well-formMl  tissum. 

Another  freqnent  cause  of  decay  is  overcrowding  of  the  teeth.  In  n  perfoctly 
nomul,  wfU-£ormed  jaw  the  te>eth  ai-e  individually  to  shaped  and  an>  t*u  arranged 
that  they  touch  onpt  another  by  curved  surfaces  only,  so  that  the  areaa 
of  contact  are  very  small  (see  Fig.  4).  As  teeth  are  not  rigidly  fixed, 
but  are  capable  of  a  small  degree  of  motion,  they  rub  againat  thetr 
neigbbouni,  and  in  time  wear  the  curved  mirfaces  of  contact  into  small 
flat  facets,  but  still  the  areas  of  contact  remain  imall,  and  are  well 
rcmove^l  from  tli<^  gum. 

But  in  a  crowded  month,  this  is  all  altered  ;  the  teeth  standing 
irregularly  come  into  contact  with  their  neighboun  by  other  than  the 
proper  surfaces,  and  oftentimcti  they  touch  over  a  far  larger  area,  extending 
right  down  to  the  gums.  And  when  the  oft-repcatcd  alight  motions  of  rij- 1-  -  * 
Uie  tooth  begin  to  take  eflHect,  enamel  is  cruahed  or  worn  away  over  ^"^'i 
irregular  areaa,  which,  damaged  tha^  ax  well  as  by  being  lurlcii^  places  S^^rfTbT 
for  fiermentfttion  to  go  on  in,  become  the  starting  points  of  decay.  nq^cw 

TTie  more  delicate  the  teeth,  the  leas  can  they  afforti  to  l>n  exposed  JUJf^^' 
(O  the  disulvantages  of  an  overcrowding  which  teeth  of  .stronger  l»uUd  Js'^wSl 
m^fht  be  able  to  long  withstand  vrithout  detriment.  tmnti^ 

Dental  caries  ia  a  disease  which,  without  any  exception,  commences  »T  wTni 
from  the  outsiJe  of  the  tootli ;  Uierefore  the  enamel  is  6rst  attacked.  Tbe  **  «i»«l 
dentine  when  once  reached  is  attacked  with  &r  greater  rapidity  than  the  enamel, 
90  that  there  come«  to  be  a  comparatively  large  maaa  of  soft  dentine  to  whicSi 
aoceas  is  given  through  only  a  small  hole  in  the  enamel.  At  this  stage  the  patient 
is  osuftlly  not  awan'  of  the  existence  of  any  miachief,  and  it  is  in  order  to  onsaro 
the  detection  of  cavities  at  this  early  stage  tint  a  periodical  iiLTprctimi  of  the  teeth 
by  a  competent  dentist  is  so  necenaary  for  their  preservation. 

Then,  as  the  softening  proceeds,  the  pulp,  or  "  nerve,"  begins  to  be  aermiive  to 
changes  of  teinperatnre,  and  finally  commences  to 
ache.  It  cannot  he  too  strongly  impressed  upon  thoM* 
who  wisli  to  (ireserve  their  t<«th  tlut,  wlu^n  a  tooth 
has  once  really  seriously  adiod,  the  moat  fikvourable 
time  for  Ailing  it  has  gone  by,  never  to  rvturtL  But, 
supposing  that  the  disease  has  been  detected  in  good 
'  mid  mwuS'is^r  TiS&i^Aimint  time,  the  dentist's  first  care  ta  to  cot  away  all  portions 
(r)  «r«  T«r7  aniUL  of  the  tooth  SO  weak  tlut  they  would  be  likely  to 

break  away  sul)S4H]uentiy,  and  then  to  remove  ail 
the  softened  and  damaged  tooth  substance ;  having  done  this,  he  haa  to  make 
choice  of  the  material  ivtth  whidi  to  fill  it ;  and  as  no  little  misconoeption 
pre\-ails  on  this  subject  in  the  minds  of  the  puhlio,  it  may  he  well  to  say  a  few 
words  about  it  here.  If  a  tooth  is  very  sensitive  to  changes  of  temperatore,  and 
h»  been  aching  a  little,  no  mctoUie  filling  can  saft-Iy  be  used,  as  tbe  maas  of  metal, 

L being  a  good  conductor,  would,  aa  respects  ahockn  being  conveyed  to  the  pulp  by 
heat    or  cold,   leave  the  tooth   as   badly  off  as   it  was   when    empty.      Of 
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conductiug  fiUiugs  there  are  gutta-pei-cha,  and  varioua  white  cements  wiwh  t» 
intHKlucctl  in  a  plastic  stato  and  subets^ucntly  l»ecome  very  hard.  Uutu-iiente 
in  protect**!  iiituatious  forms  a  valualilc  and  fnirly  dural>le  filling ;  it  is,  howew, 
>\-antiug  in  Lardness.  The  plastic  cements,  on  the  other  hand,  Iea\-e  notfaiiig  toW 
desired  on  tlio  Rcors  of  hanlnesx,  but  are  sooner  or  later  attacked  ckemioally  Itj 
the  fluids  of  tJie  moutli,  and  waste  away.  The  foregoing  tonkitorarr  tilliap  »i* 
tolerated  by  teeth  which  »r>ulJ  tolerate  nothing  else,  and  such  teeth  lia>'ing  heea 
closed  up  with  them  for  a  year  or  luorp  usually  become  so  much  less  sensitive  tiat  i 
metallic  tilling  may  safely  be  inserted  aftenrard& 

Supposing,  howevi-r,  the  tooth  to  he  titled  fur  the  recepUon  of  a  metAjltc  tiUiiig» 
the  choice  lii«  between  gold,  tin,  and  various  analgams.  From  causAs  itot  Mly 
understood  the  same  chomicaJly  pure  gold  may  be  in  two  different  physical  eowb* 
tions :  in  the  one  it  is  readily  adaptable  to  the  walls  oi  the  cavity,  but  the  •rvml 
portions  in  which  it  is  introduced  Imve  no  cohesion  between  themselves,  aitd  the  GUiag 
is  retained  luid  niaile  ha.ixl  by  weilgiug  in  piece  after  piece,  and  when  eomfdetsd  tl» 
several  portions  ari>,  as  it  were,  keyed  tn.  This  is  technically  called  a  "  soft  gold' 
filling ;  but  there  are  many  cavities  in  which  from  thair  shape,  or  from  the  fragiliqi 
oF  their  walls,  the  reijoislte  wodging  action  cannot  be  secured,  and  then  the  oths, 
or  "cohesive"  rorni  of  gold,  must  be  used.  "Soft."  foil  may  be  at  oaoe  ooomnil 
into  "cohesive"  foil  by  making  it  red  hot ;  eacli  fragment  then  readily  coheres  totli* 
others,  and  may  be  welded  up  into  a  solid  and  inseiurable  mass.  The  advantigei 
which  it  possesses  are  counterbalanced  by  certain  grave  disadvautagca.  It  is  not  m 
plastic  nor  so  adi^itableto  thewallsof  the  cavity,  so  that  a  watertight  plug  can  only  b« 
made  by  usiug  it  in  cxcvedtngly  small  pieces  at  a  time,  and  with  u  degree  of  carvUatt 
is  unattaiuable  in  sitnarions  difficult  of  access.  Huiioe,  there  is  a  greater  likaUhood 
of  the  tiUing  failing  to  I>e  watertight :  and  at  least  the  operation  is  immensely  po- 
lougeil  by  the  uecosslty  of  adding  very  small  amounts  of  gold  at  a  time.  This  U 
termed  a  "eoheKivn  gold"  fdling,  and  the  expendittire  of  much  time,  and  Uie  tat «( 
some  form  of  mallet  for  oondoiisatioii,  are  almost  indispensable.  Each  has  ifiiiafiitt 
and  its  demerits,  and,  it  may  be  said,  in  a  genei-al  way,  that  th«  English  Sobool  of 
Dentists  incline  towards  the  too  exclusive  use  of  soft  gold,  and  the  AnaioB 
towards  tlie  too  exclusive  use  of  cohesive  gold,  the  balance  of  opinion  being  feowudi 
the  use  of  soft  gold  wherever  it  will  answer  the  parpoee,  and  of  cohesive  when  it 
will  not. 

In  proper  cases  a  gold  filling  is  without  doubt  the  best,  but  there  miqr  be  taA 
in  whicli  it  i.s  absolutely  not  the  best  filling  for  durability,  and  there  are  otbaDia 
which  the  long  time,  expense,  and  endurance  called  for  on  the  part  of  the  patiMI 
are  such  as  to  render  it  doubtful  whether  it  is  worth  while  to  incur  then.  la 
cavities  of  ^reat  extent,  with  rer}-  f^-t^il  walls,  amalgam  fillings  are  largely  had  iwavm 
to.  Amalgauis  discolour  more  or  loss ;  yet  they  ditler  greatly  in  this  ittiptd^  aid 
much  of  tlie  l>ad  name  which  amalgam  fillings  have  got  Is  the  outcome  not  ti 
inherent  dnfecu  iu  the  material,  but  of  the  careless  and  hurried  manner  in  wUA 
it  has  been  inserted,  the  plasticity  of  an  amalgam  contoiiung  en  eocceM  of  amvtif 
lending  itself  to  careless  manipulation. 

Perhaps  no  place  will  occur  more  appropriate  than  this  iitr  saying  what  bmt  be. 


wiiat  may  not  be,  expected  of  a  tilling.  A  tooth  taken  in  ilie  eftrly  stagos  of 
f,  uid  akilfnlty  tillfxl,  tnay  geuerally  \<v  aaitl  U>  be  ivstored  to  tho  point  from  wbioh 
1,  but  it  u  not  any  Bttonger  nor  any  better  tliau  it  was  before,  and  an  decay 
seized  apon  it  wben  it  wba  at  first  intact,  so  it  may  ag&in  afWr  it  lias  bei*n  lillc<l,  no 
matter  bow  perfeotiy.  On  the  other  hand,  the  fint  decay  has  ver}-  frequeatly 
btteoked  some  point  enpecuUy  vnlnemblft,  whether  from  position  or  fmni  some 
orjgiual  defect  in  structure,  luch  a«  the  pita  in  tlu;  t!iuuu«l  raproaentcd  in  Fig.  1. 

Ad  a  matter  of  fact,  a  very  high  percentngv  of  success  ia   attainabk*,  and  few 
teeth  of  good  quality  ne^nl  bo  lotit  if  thiry  are  not  negleot«d. 

When  deoay  hju  peoetxvted  somewhat  ntore  de^ly,  the  nerre  m^y  become 
abtolutely  expoHed,  or  it  may  inflame  without  actual  vtnUe  exptxiure.  Then  it 
generally  aches  severely  but  not  contanuously,  and  often,  after  an  attauk  of  tho  most 
violent  throbbing  toothache,  dioa  somewhat  abruptly.  Tlicn  there  \a  a  ratlior  sadden 
and  qttite  complete  relief  from  all  pain ;  biit  it  is  n  falKo 
Keourity,  for  it  ix  usuiilly  only  a  panse  before  the  on-coming 
of  a  new  series  of  troublua.  The  dead  pulp  dccompostes,  finds 
ita  way  out  at  Uio  eml  uf  tho  root,  and  a  violent  inllammatiun 
ia  net  op.  This  mn«  on  to  the  formation  of  matter,  which 
hail  got  to  eaca|i« ;  it  in  oontined  between  the  root  of  the  tooth 
and  the  bone  of  tlie  socket,  and  until  it  can  get  out  through 
the  root,  or  by  boring  a  way  for  itself  through  the  bone  and 
the  gnm,  there  ia  a  state  of  tension  whicli  cati&oR  great  suSbring. 
This  is  a  "  gum-boil "  (Fig.  5) — such  abncemea  in  the  vaat 
^Mority  of  casee  being  caused  by  teeth  with  dead  nerves. 
^Hb  quite  neccssaiy  to  (tiscriminate  between  these  conditoons, 
nmuAe  tlie  treatment  appropriate  to  tho  one  is  not  that  «.  aawnj4  i«Mi>t,».  snnte 
likely  to  benefit  the  other.  *^.y-^<  qubh,*.  jtinti? 

When  a  tooth  aclies  intermittently,  the  pain  coming  and 
going  suddenly ;  when  it  is  exceedingly  susceptible  to  shocks 
from  hot  and  cold  thingR,  or  is  soothed  by  cold  and  aggravated  by  hot  applications; 
when  the  pain  is  widely  diffused  over  the  face  or  tlie  neighbouring  teeth,  so  that  it 
J^^ot  easy  to  say  which  tooth  is  aching ;  and  when  the  whole  tooth  is  firee  from 
^Btemeas  when  pressed  down  into  ita  socket — it  may  be  presumed  tliat  the  nerve  is 
/Save,  and  that  its  irritated  or  infiamMl  condition  iu  tliu  sourtxi  of  the  pain,  llieni 
are  many  substancfta  wliici  act  ok  sedattA'CK  to  an  aching  pulp,  the  fort'uiost  place 
amongst  wliich  must  l>o  given  to  strong  carbolic  acid.  It  is,  howe^'er,  eo  caustic 
that  OS  a  domestic  remedy  it  is  not  to  bo  recommended  ;  but  creosote  is  nearly  as 
efficacious,  and  is  not  very  caustic  It  should  be  applied  on  a  tiny  pledget  of  cotton 
wool,  carried  well  into  the  oavity,  and  confined  there  by  a  larger  pledget  dipped 
into  a  solntion  of  some  resinous  gum,  such  as  mastich,  sandarach.  or  lieiizoin  ;  oil 
of  cloves,  thyme,  or  peppermint,  are  also  capital  applications.  Another  convenimt 
application  is  tho  fulluwiiig  imsto :  oil  of  cloves  half  a  dram,  creosote  half  a  dmm, 
mactich  a  dram,  and  yellow  wax  a  dram.  But  if  the  inflamniatoi-y  action  Ims  run 
Ttfy  high,  the  pulp  must  dio  naturally  or  be  destroyed  before  tlu;  pain  will  cease. 
Bo  much  for  toothache  from  a  living  pulp  ;  on  the  other  hand,  if  a  tooth  feel 
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to  be  raiacd  up  in  ita  socket  so  that  it  seems  too  long,  if  it  i«  very  tender  oq  beiif 
pnnad  into  its  socket,  and  if  prcBSure  upon  the  gum  opposite  to  the  end  of  its  not 
detects  atiy  tcRdomess  and  swelling,  and,  aboTe  all,  if  any  airalUiig  of  tbeguaot 
Cue  is  coining  on,  it  may  be  concluded  that  the  nerve  is  dead,  and  that  an  abacea  9 
imminent,  or  has  alreoJir  formed.     The  first  and  principal  thing  to  be  done  iato^n 
free  exit  to  any  matter,     'llie  tooth  must  he  opene<l  and  Ufi  op«n ;  the  fiOiiig.  if 
thoro  he  one  in  it,  mnst  he  got  out  or  drilled  throu^'h,  and  ontaaiytios  'VBod  in  dM 
cavity  of  the  tootli.     The  relief  of  ^Kun  ia  usually  obtained  simply  by  openii^  anul 
for  the  exit  of  pent-up  pus  or  exudation.     And,  tlnrefore,  to  tightly  shut  ap  Ui* 
tooth,  no  matter  what  you  put  in  it,  is  the  greatest  possible  mistake,  for  ti>e  tMd 
will  only  tolerate  being  firmly  closed  after  all  discharge  has  oe&sed.     In  tke  emif 
stages  of  the  iuflaminiitiou  applicutiuns  of  tincture  of  iodine  to  the  gums  overtlv 
roots  of  the  tooth  twe  often  useful,  as  also  of  tincture  of  acoiut<>,  hut  this  latMr  it 
too  |iotent  a  poison  to  be  trusted  to  lay  bonds,  and  a  fatal  result  baa  actoally  ooeurrai 
from  ite  use  by  an  ignorant  patient. 

Furthermore,  Uie  nerves  of  teeth  may  become  converted  into  bony  matter ;  tii» 
is  prone  to  happen  when  they  are  irritated  by  the  near  approach  of  docay,  and  aMu 
to  tie  an  f^lfort  of  nature  to  Itar  out  the  decay  ;  hut  it  is  not  always  forttinale  in  iu 
results,  as  the  teeth  are  apt  to  ache,  oi'  to  set  up  neuralgia,  and  so  oeoMSlaU  tk* 
destruction  of  tlie  iierv*;  ur  the  extraction  of  the  tooth.  In  some  persooi  it  oecon 
in  perfectly  sound  teeth,  and  its  existence  can  only  be  tuferred  £rom  aymptocw. 


TOOTUACHK    AXD    NkCRALOTA. 

In  some  constitutional  comlitions  pain  is  felt  in  the  teeth  and  gnms  altboog^  iw 
difleosc  can  be  detected  in  either,  and  Utis  is  6[)cclally  apt  to  occur  in  women  vlw 
aj«  fitiffintf.  On  the  other  hand  pain  nndely  diSiised  oil  otct  the  side  of  the  Uet^ 
such  as  most  people  would  describe  as  neuralgia,  may  be  entirely  due  to  teeth  in  wiaA 
no  locut  pain  has  erer  been  felt,  so  that  the  sufferer's  stupicions  have  n«v«-  beu 
roused  by  anything  rccogm>iablo  as  toothache.  FaiiiH  of  thii$  nature  are  mggnttui 
by  ^tigiic,  nnd  lieneiUed  by  food,  wine,  or  quinine,  just  like  all  other  ncuralgisit 
s(}  t}iat  A  certain  dingnosifi  is  only  to  be  made  by  rery  careful  examination  of  tatk 
of  the  teeth,  and  may  even  then  rest  in  some  uncertainty.  And  thou^  there  sitt 
of  course,  some  with  wliich  the  tooth  have  notltiug  to  do,  yet  a  huge  number  of  om* 
of  so-ciUed  neuralgia  are  dependent  solely  on  diseases  of  teeth  which  admit  of 
easy  cure  when  once  detected. 

Tlie  commoneet  condition  fotmd  Is  an  exposure  of  a  nervB  in  such  a  place  thtf 
it  is  sheltet-ed  aud  seldom  gets  touched ;  but  it  may  also  arise  from  irritatiin 
around  the  roots  of  a  dead  tooth,  from  exostosis  of  a  root,  or  from  calcificatioa  at 
a  nerve. 

AOLIDESTS   TO   TeSTH. 

When  a  cousiderahlo  fn^cment  of  dentine  has  been  broken  away,  the  pnlp  hteOBV 
nearly  or  quite  exposed,  and  the  various  troubles  resultant  upon  this  will  wanij 
ensue,  eo  that  to  obviate  them  measaree  should  be  promptly  (aken  Cor  tlw  excirps- 
tiott  of  the  pulp. 


ACCIDBHT8    TO    TBK    TBKTB. 
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And  it  will  often  happen  ilmt  the  pulp  of  a  tooth  will  be  killed  b^  a  blow  which 
does  Dot  fracture  the  trjotli  at  all :  that  t-his  has  occurred  will  be  indicated  by  tender- 
HOBS  mnierreiung  iu  the  socket  of  the  tooth  after  the  lapse  of  a  week  or  more,  and  if 
this  warning  W  neglected,  a  deep  diacoloretion  of  the  tootli  by  its  iniiltratioD  with 
the  products  of  the  deoomposed  pulp,  nnd  ultimately  on  absceu,  will  eiune ;  hence,  no 
tiina  ihonid  be  loot  iu  havuig  ti  atleitdtHl  to. 

A  tooth  knocked  out,  and  at  once  replaced  in  \\»  socket,  will,  in  a  largo  number 
of  OMee,  reunite ;  it  should  be  eatt^ully  wrudied  in  warm  water,  tlie  vacant  socket 
cleared  of  blood  clots,  ami  the  tooth  pressed  firmly  home  into  it«  pluoe :  it  should  be 
diaturbed  as  little  as  ponible,  and  with  that  view  the  diet  should  be  limiteil  to  soft 
things ;  if  going  to  reunite  it  wrill  be  (iretty  secure  in  two  or  three  daj-s.  The 
longer  the  tooth  has  been  out,  tite  teH8  the  i>n»p6ct  of  Rueoeaa ;  but  the  present 
writer  onee  sacceeded  with  a  front  tooth  which  had  been  out  for  twelve  hours,  and 
bad  become  thoroughly  l)egrimp<l.  And  the  extraction,  filling,  and  subsequent 
replacement  of  a  tooth  is  occasionally  practijUKl  ait  a  tost  re«oiiroe  in  cases  of  other 
wise  incurable  xuin-boil.  but  its  Talae  as  an  cvny-day  line  of  treatment  has  yet 
to  b«  established, 

Abfiut  a  century  ago,  as  is  curiously  illustrated  in  a  caricature  by  Rowlandson, 
those  who  had  their  own  front  tet'tli  diK^gurml  would  bribp  a  poor  child  from  t]it« 
•inc*«  to  have  a  sound  tooth  extracted,  which  was  to  be  instantly  inserted  Into  the 
socket  whence  their  own  unsound  one  had  jtist  been  removed.  This  practice  soon 
fcU  into  disuuft  for  vaHoas  good  reasons,  one  being  that  the  transplanted  tooth  ofton 
bvcune  loose  and  fell  out 


Ths  LoosratiKo  OP  Tbitu. 

Tt  would  seem  to  be  an  occurrence  so  usual  that  it  way  almost  be  said  to  be 
normal,  that  the  teeth  should  become  loose  by  the  absorption  of  their  bony  sockets, 
and  fall  out  in  adv&noed  old  age.  Not  veiy  much  can  be  done 
to  obriate  tlie  decay  of  nature,  but  thorougli  use  of  the  teeth 
in  mastication,  friction  upon  the  gums,  and  the  keeping  them 
thoroughly  clean  from  tartar,  will  do  something  to  prolong  their 
oaefulncss. 

When,  however,  Hke  gums  b^^  to  port  from  the  teeth,  and 
the  teeth  themselves  to  loooen,  in  it  p^num  who  luis  not  yet  attained 
to  old  age,  the  condition  is  more  amenable  to  treatment. 

In  ndi  a  case  alight  deposits  of  tartai*  are  almost  always  to 
ht  detected  tipon  the  teeth  fur  below  the  h'vi'I  of  the  gums 
(Fig.  6).  Where  the  gumF)  have  lMHH>me  detached  from  the  teeth,  pi^,  «.-Dk(raa  i>»- 
the  tartar  must  be  carefully  removed  ;  but  it  would  seem  that 
tlie  HJte  of  the  disease  is  really  at  the  etjges  of  the  bony  sockets. 
If  these  edges  be  scra]>ed  so  as  to  jjet  a  fresh  nnd  healthy  surface, 
tlie  most  benpfieia!  rccults  often  folloM-,  the  loose  teeth  l>econiing 
fiist,  and  the  disease  apparently  quite  averted.  Bnt  such  good 
results  are  not  always  to  bo  obtained,  and  relapses  often  occur. 

Tbo  teeth  should,  of  course,  always  be  kept  sorupuloosly  fi«e  from  tartar,  both 
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TBS    TEETH. 


becwiBc  it  renders  tb«  breath  unpleasant  and  is  uncleanly,  and  becanae  it  hmk 
towards  the  atarting  of  tiie  diwAsed  coiidition  just  oliuiied  to. 

Aa  general  diroctions  for  the  cam  of  the  teeth,  the  following  may  be  pmki~~ 

'Hio  tooth  fthould  be  tJiorciu^j  cleaned  at  least  twice  a  d^y  with  a  bnub  of 
only  moderate  hardness ;  and  if  the  teeth  axv  inclined  to  decay  between,  or  Ifatn 
are  fillings  between  tbcm,  floss  silk  should  be  carefiiUy  passed  tfarotigh,  to  as  ta 
thoroughly  cleanse  the  surfaces.  Any  place  where  food  habitually  lodges,  and  whence 
it  is  not  promj)tly  removed,  is  quite  sure  to  decay  sooner  or  hoer ;  and*  on  Uw  othtr 
hand,  teeth  rarely  decay  on  a  fully-expoecd  surface.  And  from  what  has  been  said 
before,  it  «-ill  be  readily  seen  that  the  most  scrupulous  cleanliness  ia  tlie  best  of  aO 
preservatives  for  the  teeth,  and  that  the  more  delicate  they  are,  the  greater  the  need 
of  frequent  and  thorough  brushing — a  thing  which  can  hardly  be  OTerdooe,  altboogk 
it  is  possible  by  the  use  of  excessively  hard  brushes  to  inflict  some  injury  upon  the 
gnms,  and  to  drive  their  thin  edges  back  from  the  necks  of  tlie  teeth. 

A  tooth  powder  should  fulfil  two  requirements  :  it  should  be  soft]iy,  so  s&  V> 
remove  the  viscid  mucus  of  the  guius,  and  it  should  be  a  fine  polishing  povdav 
free  from  gritty  particles  which  could  out  into  the  teetit  Tbem  tvquirvmenta  an 
BuflSciently  met  by  a  powder  comjtosed  of  precipitated  clialk,  with  which  aome  dried 
soap  has  been  combined,  and  the  mixture  agreeably  scented.  In  special  oonditiocisflf 
the  guQis  other  medicaments  may  be  added,  but  this  is  sufficient  For  healthy  motitha 

Wlien  acid  medicines  are  being  taken  it  is  a  good  plan  to  wash  tlie  mouth  out 
with  an  alkali,  which  can  bo  conveniently  done  by  adding  a  teaspoonfol  of  oarbonate 
of  soda  to  the  cont«nts  of  n  water  bottla  llie  various  salts  of  iron  stain  the  teeth, 
but  unless  given  in  an  acid  form,  do  not  attack  them,  and  the  Ktain  can  esisily  W 
subsoquently  removed  ;  indeed,  it  may  be  said  that  medicines  often  get  accused  of 
doing  mischief,  which  is  more  truly  due  to  that  state  of  health  which  the  nMtdiriy 
were  given  to  correct. 

Gums  that  are  inclined  to  being  i^ngy  are  much  benefited  by  brisk  rubhioi: 
with  tlie  fingers,  and  astringents  may  be  at  the  same  time  rubbed  in,  such  as  Unnin, 
or  myrrh.  And  where  there  are  unpleasant  discharges  from  about  looae  teeth,  or 
from  the  sockets  of  freshly  extracted  tooth,  or  from  abeoeeses,  diluted  Condy's  ToiM 
Fluid  will  be  found  lioth  eificacious  and  agreeable  to  use. 


The  Care  of  the  Tbeth  in  CHtLDHooD. 


The  formation  of  the  permanent  teeth  commences  very  soon  aflor  birth,  so  iM 
the  health  and  the  nourishment  of  tiie  child  in  early  infancy  have  much  to  ib 
with  thuir  character.  The  process  ctf  cutting  the  first  teetli  is  one  very  oAs 
accompanied  by  serious  constitutional  symptoms,  which  are  sometimes  aUevikled  hf 
measures  stioh  as  lancing  the  gums,  although  the  disturbance  ia  often  too  br 
reaching  to  be  dealt  M-itli  by  treittment  so  simple ;  but  the  um  of  teetliii^  povdfff 
and  the  like  should  be  absolutely  forbidden  for  the  reasons  giveo  abovei,  if  for  no 
other,  irregularity  ia  the  position  of  the  first  teeth  is  very  rare  indeed  ;  and  it  is 
often  not  worth  while  to  fUl  them  when  they  decay,  as  their  t«nure  is  bo  short ;  il  ii 
unusual  for  them  to  ache  severely  or  constantly,  and  the  application  of  a  drop  d 
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TEX    CARS   or   CHILDBSirS    TBBTH.  flSl 

oil  of  cloves  on  wool  will  generally  be  fonnd  eCBcacious  in  relieving  pain  arising 
from  them. 

By  the  age  of  six  and  a  half  years  the  jaws  should  have  grown  to  such  aa 
extent  that  small  spaces  exist  between  all  tiie  first  teeth  in  the  front  part  of  the 
mouth.  The  first  to  be  changed  are  the  central  lower  incisors ;  then  follow  the 
lateral  incisors ;  next  the  central  upper  incisors.  It  very  often  happens  that  the 
first  teeth  are  not  shed  in  time  to  get  out  of  the  way  of  their  successors,  and  in 
this  case  they  should  be  removed,  because  a  very  slight  resistance  is  adequate  to 
turn  a  coming  tooth  out  of  its  proper  position.  About  this  same  time  a  new  tooth, 
the  first  permanent  or  "  six-year-old"  molar,  comes  up  quite  behind  all  the 
temporary  teeth,  none  of  which  does  it  displace,  so  that  parents  often  are  unaware 
that  it  is  a  permanent  tooth  at  alL  They  are  particularly  prone  to  decay,  so  that  a 
watch  should  be  kept  upon  these  teeth,  lest  they  should  be  allowed,  as  is  too  often 
the  case,  to  get  hopelessly  damaged  before  aid  is  sought. 

Irregularities  may  be  roughly  divided  into  two  groups :  those  in  which  individual 
teeth  are  displaced,  although  situated  in  a  jawbone  of  normal  dimensions  and  form  ; 
and  those  in  which  teeth  and  jaws  alike  participate  in  the  irr^ularity  of  size  or 
position. 

In  the  first  group  it  is  seldom  necessary  to  extract  any  permanent  tooth  to  give 
space,  but  in  the  second  it  is  very  often  necessary  to  do  so.  The  growth  of  the  jaw 
being  pretty  fully  understood,  it  is  possible  to  decide  very  early  whether  there  will 
or  will  not  be  room  for  all  the  teeth.  And  it  may  be  mentioned  here  that  the  idea 
that  extraction  of  temporary  teeth  may  lead  to  contraction  of  the  jaws  is  an  utterly 
fallacious  one  :  the  forming  permanent  teeth  in  their  bony  cells  occupy  muc^  more 
space  than  the  wasting  roots  of  the  first  teeth. 

When  the  new  teeth  are  irregular  a  competent  opinion  should  be  sought  early, 
for  some  forms  of  irregularity  will  correct  themselves ;  others  can  be  best  and  more 
speedily  corrected  very  early  ;  whilst  others  again  cannot  be  advantageously  treated 
till  all  the  teeth  have  been  changed. 

It  is  a  curious  fact,  well  illustrated  in  the  various  breeds  of  dogs  and  of  cattle,  as 
well  as  in  man,  that  variations  in  the  size  of  the  jaws  are  much  more  easily  brought 
about  tiian  variations  in  the  size  of  the  teeth.  Thus,  a  short-muzzled  dog  has  his 
teeth  crowded ;  a  long-muzzled  dog  has  them  well  spaced ;  and  a  child  with  a  tapering, 
oval,  refined  type  of  face,  and  small  jaws,  often  has  the  teeth  appropriate  to  a  much 
heavier  development  of  that  region  of  the  face.  Hence,  its  teeth  are  crowded  tight 
against  one  another  and  pressed  out  of  line,  and  ultimately  the  wisdom-teeth  are 
stunted  by  the  want  of  space  for  their  development  and  eruption. 

There  are  two  ways  in  which  the  trouble  may  be  met :  the  whole  arch  may  be 
somewhat  expanded  by  the  use  of  plates,  or  teeth  may  be  taken  out,  so  as  to  afibrd 
space  by  there  being  a  smaller  number  to  be  accommodated.  The  choice  between 
-tiiese  courses  is  largely  determined  by  the  aspect  of  the  face — whether  it  will  gain  or 
lose  by  the  expansion  of  the  arch,  and  also  by  the  character  of  the  teeth,  for  if  they 
are  not  of  the  very  best  type,  or  if  they  show  the  least  sign  of  interstitial  decay,  they 
cannot  afford  to  be  exposed  to  the  danger  of  crowding,  and  judicious  extraction 
^riU  save  many  a  visit  to  the  dentist,  and  the  loss  of  many  a  tooth. 
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-Paoctioiu  of  the  Bkin— Brttn  toA  Bftthioff-Cold  Bitb— Hot  B»Ui— €m|^ 
Turkub  Bath — CtittditUiiu  that  Inflii«iuie  tho  HWtb  of  tho  6km — Pouonotn  Djf  in  ClQlhmc 
Coaiwtkt— Hur  ia  Uiitorr— Structure  of  Hair — Mu»|f«mcnt  of  tho  Hair— IkHintt— Hnir-tlrfFt — 
Nalk. 

The  Stbuctcrb  of  tqc  Skis. 

Simple  as  the  human  skin  may  appear  to  tho  superficial  observer  and  to  the 
nnaidtid  eye,  noience  and  its  minlsteriiig  appliances,  in  revealing  and  explaining 
its  texture  and  oonetruction,  prove  it  to  be  a  complicated  organ,  futtilling  other 
important  offioea,  beeidcg  the  obvious  purpose  of  envelope  to  tlio  many  delicate 
atructures  oonaigned  to  its  protootioo.  There  are  three  convenient  divisions 
niider  which  the  subject  may  be  considered.  These  are : — the  skin  proper ;  thn 
glands  f(rand  therein  ;  and  the  appendages,  hair  and  nails. 

Skin  proper. — The  outer  surface  of  this,  which  ia  dense  and  hard,  is  called 
he  cuticle  or  scarf  skin.  Some  writora  when  treating  of  tho  ubin  in  its  two 
uef  dt\'i8ion8 — viz.,  the  upper  or  epidermis  (rpi^  upon,  and  d^rma,  the  true 
t)t  and  the  under  derma — apply  the  term  scarf  skin  to  the  entire  epidermis. 
It  it  is  here  limited  to  its  top  surface  only.  This  scarf  skin  is  composed  of  scales 
flat  plates,  lying  in  layers  that  vary  in  thicknoes  with  the  skin — i.e.,  ver^'  thin  on 
lie  eyelids  and  portions  of  the  ears,  and  thickest  on  the  sole  of  the  foot  and  the 
Ini  of  the  hand.  ThMie  scales  it  is  that  arc  shed  in  large  mnnpnf  after  any  severe 
]ammation  of  tlie  skin,  such  as  takes  plaee  in  scarlet  fever.  Benealli  the  scarf 
1,  or  hard  layer,  is  a  soft  or  mucous  layer  consisting  of  about  half  a  dcven  rows 
small  bodies  e&llcd  cella  Tlicse  cells  placed  side  by  side,  like  bricks  lit  a  wall, 
are  retained  in  position  by  a  semi-fluid  substance,  known  as  ooment,  whicli  fills  the 
intervening  Rpat^ee  and  holds  the  celts  together. 

Ttie  cell  itself  is  of  peculiar  construction,  resembling  a  minute  network  rolled 
up  into  a  ball,  in  which,  when  viewed  under  the  microscope,  a  kind  of  blatk  spot 
U  oiiservabU-.  This  appearanoe  is  due  to  the  network  being  denser  at  such  point 
(which  is  called  the  nucleus)  than  in  the  general  substance  of  the  ct^ll.  Ln  the 
meehes  of  the  network  of  sonic  of  these  cells,  especially  those  of  the  lowest  row, 
minute  particles  are  seen,  called  pigment  When  these  particles  are  aumeroos, 
aad  are  present  in  each  cell  of  a  row,  the  result  is  naturally  a  dark  line.  A 
aeries  of  such  lines  viewed  from  without,  through  the  scarf  skin  and  the  upper 
ion  of  the  mucous  layer,  oonv^  to  the  nuked  eye  a  uniformly  dork  iuifirciitiou. 
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famocemui  3  skin,  exposed  to  intense  heat,  though  shielded  from  light>  hMSB* 
('oompletely  bronzed. 

Thfi  nmoous  layer  wrvea  to  manufacture  fresh  scarf  ulcin  aa  fast  aa  the  oM  ■ 
'worn  awny  \>y  friction.  Deeper  in  this  layer  the  network  of  one  eeH  will  bnhoBd 
"to  extern!  itself  on  all  sides  to  its  neighbour,  int(Tlacing  with  them,  so  that  ia  • 
thiu  section  an  appeamiice  Bomewhat  like  a  rope  ladder  is  seen  between  (to  Ctfi*- 
Jn  the  deepest  layer  the  oelU  orr!  longer  and  narrower  than  (hnse  a1«v4%  andsr- 
:xrang«l  side  liy  side,  in  a  kind  of  paliRade,  thus  completinc  thn  r^denail  o> 
exterior  layer  of  th**  two  great  riivisiona.  We  h&vn  contented  onraalm  wiA 
describing  this  division  as  consisting  of  two  layers  only,  the  scalj  and  tin  Baeo» 
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As  a  matU-r  of  foot,  there  are  two  other  layers,  but  tbey  are  not  o£  sulficieat 
importonca  to  call  for  mention  hero.  It  haa  bcon  the  practice  to  point  out  the 
distinction  bptween  the  epideiinis  and  the  true  skin  or  demaa  by  instancing  the 
effect  of  a  blistor,  the  bleb  raificKl  by  which  is  punctured,  the  fluid  disporsod,  and 
tho  him  removed  by  means  of  scissora.  And  bccaune  the  red  surface  thus  laid  bare 
was  tuitder  to  tlie  tuuch,  it  was  the  custom  to  call  it  the  true  skin.  This  is 
misleading.  The  htm  does  not  contain  the  whole  of  the  opidermis,  nor  is  the 
exposed  sensitive  surface  its  removal  display's,  the  derma,  but  a  portion  of  Uie 
mucoiu  layctr.  Thtt  tenderness  experienced  is  due  to  the  presence  of  minnto 
delicato  nerves  that  thread  their  way  from  tlrn  derma  1)eneath,  into  the  cement 
subslanco  between  the  cells  wo  have  spokuu  of,  dividing  and  ru-uuitlug  in  all 
directions.  When  we  reach  the  functions  of  the  akiu,  we  shall  have  to  refer  to 
this  point  again. 

The  epidunnbi  and  the  derma  differ  essentially  in  structore  ;  the  former  being 
composed  of  scales  and  cells,  and  the  latter  of  much  more  complicated  mnterials. 
We  have  said  that  the  epidennis  is  thicker  in  some  parts  of  the  body  than  in 
other«T  as,  for  instance,  in  the  luuids  and  feet  Fiiction,  by  stimula^ng  the  cells 
to  increased  action,  t«nds  to  the  production  of  a  greater  quantity  of  scarf  scales ; 
beooe^  the  horny  masses  on  the  hands  of  the  cricketer,  oarsman,  and  lawn-teimis 
player.  The  workman's  hands  are  covered  with  thew  eWdcuccs  of  labour.  But 
there  are  other  features.  The  skin  on  the  inner  surfacon  of  the  Joints  appears 
scorod  in  all  dinKtipiis  wi^h  ||;rooves  and  furrows,  which  are  the  folds  and  craana 
produced  by  its  movements.  The  thickness  of  tha  scarf  skin  has  much  to  do  with 
ragulating  the  depth  of  these-,  the  lines  on  the  open  hand  being  deeply  defined, 
whereas  those  in  the  elbow  joint  vanish  when  the  arm  is  straightened.  As  to 
tho  permanence  of  theae  indentations,  that  will  depend  much  on  the  elastic  quality 
of  the  skin.  Daniel  Turner,  writing  a  hundred  years  ago,  mentions  the  case  of 
a  young  Spaniard  in  the  hospital  at  Amsterdam,  who  possessed  the  power  of 
stretching  the  skin  of  his  chin  down  to  his  breast  or  up  to  his  eyes,  that  of  hia 
ahottlder  up  to  his  mouth,  that  of  his  knee  and  leg  so  as  to  reach  his  fooL  In 
jonth,  the  natural  elasticity  is  at  its  best,  and  lines  and  wrinkles  are  very 
speedily  efiaced.  As  years  increase,  and  health  declines,  they  leave  their  marks 
behind  them. 

But  b(«idos  the  folds  and  creases  of  the  skin,  there  are  visible  to  the  naked  eye, 
not  only  on  the  hand,  hut  on  other  parts  of  tho  body,  multitudes  of  smaller  furrows 
alternating  with  ridges,  giving  the  appearance  of  a  ploughed  fieltL  These  are 
formed  by  what  are  termed  the  ]mj>illa!,  or  minute  projections  on  the  undulatory 
sorfaco  of  the  true  akin,  or  derma,  which  fit  into  corresponding  elevations  and 
depresuioris  in  the  mucous  Inyer  of  the  epidermis  we  have  been  deacribiug.  The 
papilUe,  which  are  invisible  to  the  naked  eye,  are  of  two  kinds — simple  and  oom- 
poond — and  of  different  sijces.  Tlie  anudlest  are  found  on  tlie  face,  a  jtu^r  size  on 
tiie  palms  of  thu  hands  tuid  soles  of  the  feet,  and  the  largest  of  all  under  the  nails. 
They  hare  rounded  ends,  and  belong  to  the  simple  variety,  Tbe^  fine  wave-like 
lines  noticoable  on  tlu"  hands  and  feet  are  produced  by  ridges  of  compound  papillie, 

le  haWng  aa  many  as  four  points  &om  one  st«m,  ranging  in  double  rowa.  In 
65 


.riV   -l*^    "-^^ 


,   ^  h^r  -i-i  ^" 

...p^y.  the  *^  ,, 


^ «*■!).  '"»*'^   ^ 


,,^it«t«im  every  „  coR»«*-  ^^ 


THE    CinCUIUTIOJf    or   TBM   BLOOD. 


m 


Hen  B^ain,  a*  in  the  epidennii^.ik  lenu-tluiU,  which  in  life  ia  prob&bly  tfuite 
flai<l,  will  be  fouud,  iUliug  up  tbr  int^a^tioea  bt)tw««a  the  librcit,  autl  in  (UrtMl  ctuii- 
mQiiitntion  with  the  oomout  which  bioda  together  th«  coUb  of  thu  epidernuK. 

Jiiood'VeiutU.^~~'i'ba  little  hills  or  papiUfe,  of  wUiuh  wf  liave  spoken*  (.-oiwttBt  nl 
'6bpes  ainular  to  thnee  compcmtnu  the  trufr  »Uin,  nnil  in  Ihn  Of-iitn>  of  ofti-U  u  ttm 
t«nniiiatloD  or  loop  of  a  blood-tube,  aoil  in  some  a  peculiar  ending  of  a  nenrn.  In 
the  Bkin,  ■■  in  othtfr  fnrta  of  Uw  body,  thttte  ara  two  unto  of  tubm,  the  blootl 
drenl&ting  in  on^  act,  tad  a  fluid  called  Ijruiph  in  tlie  other.  But  perbupB  the  |ic«^. 
way  to  undfingtAnd  these  vesseU  in  mUtion  to  rJte  presojit  inquiry,  it.  to  ^{lanoo 
bcttjfly  at  Hftrvcy'a  grcM  disoovery,  the  circubition  of  the  blood.  Jndeed,  kg 
intinmt«Iy  is  it  coun<-ctcil  with  Urn  part  of  our  subit^:t.  tlut  to  take  ihu  rcsibir 


Fig^   3.-Duauii  or  Paiiu^,  exowuie  [«}  Loon  of  Blooutxoisli  *x&  (b)  Ehmvm  or  Kekvu. 

forthnr  in  ignomnco  of  so  important  a  £wtor;  would  b«  eqcivalent  to  jtpmdctnf;  tdl 
fahn  in  an  nnlcnown  twigne.  ■•-»• 

Starting  on   ita  joiimffy  from  tha  hnut,  the  blood  entere  certain  IarK«  tul««v 
called  arteries.     It  is  bright  crimBon  in  colour,  and  rich  in  tlio  poasnnon  of  a  j^ia^i 
termed  oxyifoii,  that  has  thr  pown-  of  giving  life  to  the  tisanes  of  tlit^  body  that 
it  feeds.     The  art«Hee,  i^rodually  <liininiahhig  in  siM   aa  th^y  get  further  and 
further  from  the  heart.,  become  by  the  time  they  raa<^  the  under  snrfacu  of  the 
ikiia,    quite   small.     H«re   they  form  a  network,  from  which  other  atiH   amoUer 
hmncfavs  Htrik*!  off  with  diffi>nfTtt  destinatioiut.     Oiio  a«t  powes  ontwanls  towards 
the  gui-fai'-  of  the  tnie  ekin,  endinjr,  as  we  have  said,  in  the  little  hilla  or  pnpilhe; 
utother  to  lii?  j^landu  of  pen^imtion,  and  othera  to  the  oil  glandfi.  th«  rootit  of  the' 
hftirs,  and  the  receptacles  of  fat     Arrived  at  these  various  parts,  they  are  c\aoei- 
more  split  up  into  t^un  smaller  tub>.-s,   named  capillariee,  which   nmhrarc  moiit' 
oomplot**ly,  as  with  a  network,  the  organs  we  hare  mentloneil.     Other  vessels,  tho 
VDina,  now  oome  into  action.      By  thnn  tJio  Mood  is  rolierted  from  the  capillaries, 
aisd  carried  off  on  ita  return  jonmey  to  the  heart.     Oratlually  the  small  tnbutAry 
T«in«  beooro«  mei^d  in  otliera  wMch  increase  in  •»»  aa  they  docrrase  in  nnmbatj<) 
tin  they  at  length  reach  the  heart  and  deliver  tlio  blood.     Thus  the  oircnit  t«* 
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completed.     In  this  bpautifnl  achftmo  the  desired  object  is  atUuned  most  peifeeth, 
for  the  only  wfty  to  bring  the  blood  inttj  direct  contuet  witii  the  tiamoB,  ie  hj  thai 
dispersing   it   uniformly  and    freely    throa^^tiout   their   Hurtikcca.      And  Uum  ii  k 
neceaaitr.     Just  as  tho  fanner  irrigates  his  land  by  means  of  small  channeU,  taaj- 
ing  watt-r  for  the  iionrishmont  of  the  crop  Rpread  abroad  upon  tlie  tialdii,  so  do  tW 
inniiiDerablo  minut^i  veAsuIs  aituatod  in  the  skin,  bear  lo  its  every  part  tbe  vinfyin| 
and  fTHtti'nerating  influences  of  the  blood.     In  onlfir  to  facilitate  the  action  of  tUi 
cirvulatin^  medium  U[>on  the  parts  with  which  it  com<«  in  oontAct,  the  walls  of 
capiUarifs  are  extremely  thin  ;  and  in  this  way  the  pnrif^'ing  gas  oontaioed  ta 
lilood   is  able  to  pass  through  them  into  the  tissue^  and  the  impnre  gas  in 
manner  paaseB  out  into  Ih*^  blootl.     Tliiis,  the  lisKues  are  nourished  by  the  o 
brouj{ht  to  theuif  and  i-elloved  of  their  impurity,  carboaio  acid.     Ikit  tliia  ii  mt  kl! 
the  fa«nefit  the  skin  derivm  from  tlie  blood. 

Xyin/r/Mfir«. —Besides  the  ONvgen,  some  of  theduid  matter  of  the  hloodalsoBtfcr* 
it<i  way  thi'ougli  the  thin  wtdis  of  the  capiUurica,  and  tliU  is  coUcctMl  and  (aniBd 
off  by  the  other  syst«*m  of  tubes  called  lymphatics.     These  begin,  not  iu  taha^  bat 
in  tho  spncM  betwwn  the  fibres  which  form  i^e  true  skin.     Thns,  the  lymfrfut* 
tul»es  are  drains  for  the  surplus  fluid.     Between  tlw  lymphatics  and  tl 
vf<at*Ia  in  the  skin,  some  specific  relation  would  seem  to  exist;    for  altii" 
larger  vessels  of  each  system,  throu^oul  othvr  porta  of  tbe  body,  are  indeprnda'' 
of  each  other,  in  the  re^on   of  tlie  oapiliaiies,  one  and  occnstonolly  two  of  ik 
tiny  blood-vessels  wilt  bo  found  accompanying  a  lymphatic  tube  for  a  considenUr    g 
distance,  and  eral>edded  in  its  wall.     In  the  skin  of  the  frog  two  lymphatic^ ^^^M 
Tifl.Dger,  accompany  thf^  larger  blood-vessels.      In  some  part«  of  the  human  JBJ^ 
the  lymphatics  are  accompanied  by  two  blood-reitsel%  whose  c«ipillari«i  samnd 
thi'in.     lit  addition  to  the  normal  tint  we  have  already  referred  to  aa  being  deter 
mined  hy  the  pigment,  there  is  the  hue  or  colour  it  derives  from  the  preaenoe  rf 
blood,  and  which  varies  according  to  it«  amount.     The  blood-roaseli  being  elMtie 
sometimes  dilate  and  allow  blood  to  pass  freely ;  at  othera  tiiej  oaatTAotr  uid  d* 
vecmls  become  empty  or  nearly  so ;  in  the  one  cue  the  skin  w  renderod  kr^ 
red,  in  tlie  other  pale. 

/fervea. — The  movementB  in  the  blood-vesaela  are  under  the  control  ot  iit 
systom  of  non-es,  acting  uu  the  muscular  coat  of  the  Tessel  to  which  their  miosif 
terminations  are  ntUtched.  Through  this  telegraphic  system  of  cDaimuiuc»tica,tW 
brain  receives  intelligence  and  iftsues  its  inatruetiuns  to  all  parts,  rv^^iUtii^  tfe 
action  of  tlio  muscular  coat  of  the  blood- vessels,  and  producing  at  will  an  rfhA 
either  sudden  or  gradual,  of  now  a  contraction  and  now  a  dilntation.  JhoM,  • 
thought  can  elobo  the  vessels  and  blanch  the  cheek,  and  by  opening  them  sofifaae  il 

with  tt  blush.     But  there  are  two  kinds  of  muscuhir  tissue  in  the  l>odr ihttm 

under  the  control  of  tlie  will,  the  other  not.  The  muacl««  of  the  arm  cmn  he  mnti 
at  ple,asure,  whereas  the  little  mnacles  in  the  blood-veesels  will  not  yield  all^iMI* 
to  our  will  ;  they  oI>ey  our  thoughta  and  emotimia.  Wlien,  indeed.  «•  in  •■■• 
rare  cases,  thought  can  bo  brought  into  subjection  to  will,  we  have  the  mamDov 
phBDoananoa  of  a  voluntary  blush,  or  the  still  greater  feat  of  an  assumed  {mUot. 
Involuntary  muooles  oocur  in  other  porta  of  the  skin,  independent  of  the  Moed- 


ftod 
**goo«e  skin.'' 

kin  the  mucous  ukd  homy  layers  of  the  akin  there  are  no  blood- ye«sela,  but  as 
ncrveii  extand  into  the  cemfint  ia  the  former,  it  for  inxtanoi^  bj  gruing  the 
iftco,  they  beoocne  expomd,  the  capillanea  beneath,  deprived  of  sapport,  become 
cnubed  and  lacerated  by  the  actual  prtasore  of  the  blood,  soniti  of  which  uon-'u  out  of 
the  living  port  (or  quick),  and  instantly  the  uervea  tclesra{jh  the  news  to  the  brain 
that  the  part  is  in  pain.  This,  then,  is  all  prodacfd  by  the  nerv-es  infonning  the 
bmin  of  local  ii^jury ;  and  if,  as  when  chloroform  is  used,  the  brain  be  deadened  and 
deprived  of  the  powur  of  coupruhending  the  message,  uo  pain  iit  realised  or  felt 
The  telegram  has  passed  along  the  win*,  but  the  rcoeiN'ing  machine  is  out  of  gear. 
It  is  aa  sound  to  the  deaf;  it  signifies  nothing.  In  order  to  iocreose  tlie  aeiisitiTfr 
ne»  of  the  epidermis,  aome  nerves  are  formed  so  u  to  brunch  off  in  minub^  tlirtttd^ 
throughout  tlte  cement  subetanoe  of  the  mucous  portion,  while  otbcrs  lM>como 
enlargixl  or  Uiickened,  uud  those  located  in  the  ptpillw  sre  suppoflod  to  give  rise  to 
the  sense  of  touch.     The  palms  of  the  hands  art*  profusely  endowed  in  this  respect 

Wo  have  spoken  of  the  nerve  as  a  thread,  but  it  is  more  complex  than  thia 
Our  analogy  of  the  telegrapli  is  uioro  apprupriolo ;  for,  ui  loality,  each  uar\'c 
conaista  of  a  handle  of  threads,  and  every  Lliread  has  a  ditferent  iliity  to  perform. 
Under  the  microscope,  a  nerve  <x>rd  apjiears  split  up  into  sopiiratu  strands — a  bunch 
of  wires,  so  to  ^kaIc,  such  as  one  sees  on  the  pavemout  when  a  subtemuiean 
leleigraph  is  being  repaired.  Some  transmit  the  sense  of  touch,  or  rejKtrt  to  tlic 
brain  the  local  experiences  of  baat  or  coltl,  and  back  in  tuni  come  instructions  by 
other  nerves  bidding  the  musdes  contract,  and  so  remove  tlie  part  out  of  the  way 
Off  such  iudueuc&  Tho  selection  of  smtable  uouriahmont  for  the  various  parte  of 
the  body  is  entrusted  to  an  entirely  difloreiit  sot  of  fibree>  while  others  again  com- 
municate with  the  sweat  and  oil  glands. 

Sweat  O'lantU. — Aa  the  blush  is  produced  by  the  nerve  acting- on  the  Uood- 
Tenels,  so  profuse  penspiratioii  which  accompanies  fright  is  duo  to  a.  similar 
oparation  by  the  nerves  upon  the  sweat  gland*  Nearly  every  port  of  Uw)  skin  is 
famished  witli  these  iniportsnt  glands.  They  consiRt  of  tubes  witli  vety  thin  walls, 
and  are  lined  witli  cells,  iu  appearance  somewhat  tninilar  to  tlioae  forming  tjie 
deepest  layer  of  the  mucous  portion  of  the  epidermis.  The  secreting  pnrt  of  the 
^^tfand— the  part  in  which  the  sweat  is  formed — lies  iu  the  deeper  part  of  tliu  true 
P^bn  in  the  large  meshes  of  its  framework.  Am  will  1h>  soon  iu  tho  diagram,  the 
ball  or  substance  of  the  gland  below  has  a  tube  leading  from  it  to  the  surfaoe.  If 
the  ball,  which  is  composed  of  tul)e  coiled  into  a  mass,  hv  imwonnd,  it  would  be 
fotmd  to  be  more  than  twice  as  long  as  the  skin  is  deep.  As  tho  tube  ptuutes 
upwards,  its  structure  changes,  ceasing  to  have  any  Hjicctal  formation  when  it  nmches 
the  mucous  layer  of  the  epidermis.  Here,  therefore,  tlie  sweat  has  to  wend  its  way 
between  the  cells  of  the  epidermia,  and  forming  for  itself  a  spiral  pareoge  (before 
rt-forrv<l  to)  through  the  difftTt-nt  layers,  at  length  emerjjws  by  an  oblique  slit-liko 
ol^-uiiig  at  tho  surface.  This  arrangemeJit  acta  somewhat  like  a  valve,  and  prevents 
the  sweat  flowing  too  rapidly,  or  rotuming  into  the  tube  when  ouoo  forced  out 

Oil  C^nJf.— These  glands,  technically  called  aebaceottt,  booause  the  oil  they 
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secrete  U  called  sebum,  somewhat  resemble  the  structure  of  the  sweat  glAada, 
tlicy  arc  larger  ftiid  morp  complicated.     Unlikf  those  of  the  sweat  glands,  the  tt 
art  in  most  instuices  shoit  and  straight,  of  Inrger  calibre,  aod  paa  diivet  to 
"surftw©  of  the  skin,  or  into  ^Mt  hair  sac  at  or  n(»ar  its  mouth. 


I 

I 


ma  9tam 


The  Fi'scTioire  or  thb  Skik. 

TKt!  functions  of  the  skin  arc  sevenfold.  1.  it  is  a  protection  to  the  ext«nsl 
'iturfucL'  of  t^L>  body,  and  a  support  to  the  internal  organs.  2.  By  means  of  ili 
elaborate  network  of  uprvp*,  wo  obtain  senfottions  of  touch,  pressure,  tempermtotf. 
and  |iain.  3.  It  regulates  the  tem[ierature  of  tbe  entire  Ixidy.  4.  It  secretM  smai, 
vnd  sebaceous  or  oily  matter.  9.  It  is  au  oi-gan  of  respiration  supplenmituy  to  Ae 
luu^s.  6.  It 'is  capable  of  absorbing  into  its  lymphatics  and  blood- veit la  wbm 
Kultitances  that  may  be  broiight  into  contact  with  its  pores.  7.  It  acts  *s  a  fiiuliii 
^bf  the  blood,  an  office  in  which  it  assists  the  kidneys,  lungs,  and  intntin«s. 

protection  and  siipjKrt. — That  the  skin  protects  the  eoctemal  sorfaoe  of  thefaodj, 
'is"  a  bu:t  too  obvious  to  need  demonstration.  On  the  other  haodr  the  support  it 
nfTords  to  the  inteniat  orgaus  is  not  so  apparent  If  the  skin  were  to  bo  nauwri 
fi-om  a  man  in  the  same  way  that  it  UHually  is  from  animals,  that  is,  by  eattim 
it  free  at  tlie  rims  of  tbe  openings  into  the  body,  such  as  the  food  paia^  V 
alimentary  canal,  there  would  still  rt^main,  after  tbe  whole  extermU  skin  bad  bus 
taken  off,  an  iiitemal,  but  much  looser  coating  of  skin,  more  delicate  in 
lining  the  organs  contained  within  the  Imdy.  For  at  the  apcrtums  in  the 
.  whL're  tbe  external  skin  seems  to  end,  and  where  the  mucous  mombrano  begins 
opiJt-rmis  in  reality  continues  covering  and  defending  that  membrmne  on  its  way  to 
the  interior  of  the  body,  although,  owing  to  ttn  extreme  attenuation,  it  ts  not  eaaSj 
itcoguiscU  us  epidermis.  Another  name,  in  fact,  is  given  it  at  th«ie  points  wherpi* 
levins  its  burrowingfi,  and  by  thb  name,  8|>itheliam,  it  becomea  tliereaft«r  knonn 
thioughoui  the  internal  cavities  which  it  lines.  Beneath  this  epith«liam  rmalftr 
mui^ous  membrane  embi'acing  the  internal  organs,  and  though  of  greater  delicacy,  it 
oonx>sponds  in  everj*  way  to  the  denna  of  the  surfawi  skin  ss  the  epitJieliora  dow  »o 
the  opidfrmis.  Hence,  as  Huxley  puts  it,  "  every  part  of  the  body  might  be  ^i 
'fo  te  contained  Iwtween  the  walls  of  a  double  bog,  formed  by  the  epidentds  wWi 
rjivcits  the  outeide  of  thi?  l»ody,  and  the  epithelium,  its  continuation,  which  fisn 
the  internal  cavities."  Here,  then,  wo  have  a  framework  with  ramifiaiiM* 
all'ording  between  them  not  only  protection  to  the  external,  but  also  sappori  W 
iuteruol,  structures  of  the  body.  ^ 

The  natural  covering  of  man  seems  to  vary  much  according  to  his  condition  «■! 
rciuirementft  Our  skin  lias  nob  the  Rame  toughness  as  the  skin  of  thf  sarace.  ^f 
^dothinl  Indian.  The  downy  hair  delicately  sprinkled  o^*er  the  surfiioe  of  oor  b«di» 
does  not  aflbt^  the  same  protection  a^  that  cm  our  he«d&  It  is  not  any  loagBf 
protective  garment  with  us  ;  yet  eveh  compsratively  reo'nt  evUenccs  of  in  eapMi^ 
in  this  respect  are  not  wanting.  In  1852.  ft  Swiss  woman  having  tUck  Wr 
on  her  face  aud  bojy,  was  examined  at  Charing  Cross  Hospital  and  afterwwdi 
'^Sdiihited  in  Pic«wliUy.     A.  French  lady,  after  a  fever,  had  her  entirw  akin  aftcttd 


szNJiATiojrs  or  ths  asin. 


Iiy  tliAt  peealiar  oondrtion  c&Ued  **gDoce  skin,"  the  pcpiils  of  wliich  developed  haia 

'     an  inch  long  over  thn  wholu  Rorface  of  the  body  excf^t  the  Cftce,  palaui,  and  Mtlua.    A 

man  wui  smr  in  Burmab,  in  1829,  oompletuly  hairy  from  bead  to  fooL    On  lus  £aoe, 

can,  and  note,  thr  hatr  was  eight  inches  long,  and  on  the  breut  atul  sbouldure  four  or 

h^vp  ini^hPTi.      &l&ny  oth^r  instanoM  ba\T  brt^n  recorded  ;  hut  it  is  not  noronfmry  to 

^Hpultiply  them  here,  ns  the  only  object  in  mentioning  these  deTelopments  lb  to  show 

^^pat  human  skin  is  uoC  limittxl  to  that  delicate  phase  merely  which  our  clothing  oovera 

^^Uid  i^[ain,  (he  strucf^irc  of  the  tikia — ^with  its  aystem  of  draiiuige  into  the  free  air, 

whence  an  a  minor  lunj;  it  absorbs  oxygen — with  i&s  nerree  dependent  for  stimulns 

'     on  the  fnotaon  ot'  the  air,  seems  to  aasert  iJie  intimate  relation  man  sbould  maintain 

with  the  external  world,  and  to  point  to  the  Hei,  that  nakedness  is  his  natural  and 

<lt«igued  condition.     The  ancient  Britons,  who  wore  unclothed,  proved  that  ev^n 

oar  climate  wittt  its  many  viotantodes,  could  be  endured  in  suck  eircmoBtanoM  by 

a  people  trained  thereto  from  birUL     £vL-a  much  colder  cUmatos  afford  similar 

«xaiDpleii  of  ciie  powers  of  resistance  witli  which  the  skin  in  provided.     The  only 

gannent  of  tht*  inhabitant  of  Tierra  del  Fuego  at  Cape  Horn  in  a  hide  hung  over 

the  windward   flboolder,  and  thrt  children  wear  nothing  whaLcvcTf  though  their 

country  bi  far  colder  than  ours.    All  this  seems  to  show  that  the  homan  fikiu,  when 

unasisted  by  external  coverings,  is  capable  of  dovelopizig  powers  of  self-preservation 

to  meet  nil  oonditiona  of  life. 

fietiaatMra  of  Touch,  /^rancvv,  Tempei-aturc,  anH  Pain. — In  the  iimpleait  formii 

of  vitality,  or  IowqbI  protoplasmic  oiganiuua,  as  they  are  termed,  such  as  the  living 

jelly  wc  havo  mentioned,  stimulus  applied  to  the  exterior  causes  contraction,  local 

or  general,  in  proportion  to  the  foroe  employed.     Irritation  of  the  outer  Uy«r  of 

the  mediise,  or  jeliy-fiRh.  produoea  local  contraction,  and  the  tentaclvs,  or  stinging 

prooaaaes  round  ihu  nrauth,  mm  towards,  and  are  often  applied  to  the  spot  tondbed. 

Hero  impreaaimt  is  passed  on  from  cell  to  cell,  from  periphery  to  oentiv  ;  certain 

•pDta  in  tlie  mar||[in  of  this  creaturo  are  found  to  be  more  aenaitivc  than  others,  and 

Although   no  stmoture  of   nervea  has  yet  been   inade  out,  ImpuluMt   ti-avel   most 

readily  in  particular  directions.     By  this  interoellalar  coTiirouQioation,  which  appears 

a.  very  primitive  method,  lii^mawage  is  conveyed,  as  by  a  cordon  of  men  passing  the 

one  to  another.      Henoe,  the  resulting  movement,  or  qui^'er,  is  tlie  sum  of 

oontraeiionM  of  individual  celb.     Human  nerve  Elomeuta,  on   the  other  hand, 

tem  to  have  their  anal<^  in  the  telegraph  wire.     But  it  is  probable  that  u 

TeHned  analysis  of  both  nerve  and  electric  force  will  reveal  that,  as  witli  ti{;ht 

and  sound,  they  are  ininsmitted  &om  molecule  Co  molecule.     II  iso,  the  seeming 

tnut  between  the  cellular  and  nervous  contractioos  will  be  reauKed  into  an 

tity. 

When,  however,  a'e  get  higher  in  the  scal^  of  dt-velopoient,  we  find  tliat  there 

division  of  labour  :  tlio  outer  cells  of  the  organism  ba>'B  become  more  specialiMdr 

as  to  Ht  them   to  receive  and  originate  imppeaaioas,  and  proportiouately  less 


Tnommis  from  them  serve  specially  as  transmitterc  to  the  otiier  oelU  lu  the 

»rior,  which  are  devoted  to  contraotioiL 

In  a  still  higher  derolepment  of  nerve  tismie,  divisiou  takwi  plucv  in  the  outer 


are 
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cell.  <me  jrartion  being  devoted  to  receiving  and  transmitting  imprcKiotui  from ' 
pxt^Hor,  whilf*  t^  tJiA  otlior  and  more  internal  portion  is  nllotW  the  datj  of  onUvoT 
ing,  modifying,  and  tXMJnliniUiiij?,  before  transniitting  them  to  tho  miiselc  oM. 
In  the  skin  of  TuiimmiLliii,  tite  homy  layer  serres  aa  a  proteciioa  to  Un 
Helicftto  mucooR  or  r«te  layer,  in  which  nerro  filaments  ramify  ready  to  noMvr 
iinprfHnionM  from  without.  These,  when  communicated,  are  pasaod  on  to  ipedftl 
oenaory  centres,  where  changes  nro  set  up  which  gi^-e  riso  to  coiiscioasneBL  TIr 
nert-c  Hlument  is,  aa  bcforo  stated,  the  exact  oountcrpart  of  tite  tdcipapfa  vim 
The  transmitter  records  a  message  given  in  at  the  end  organ,  by  tnovetnent*  •mloA 
are  reproduced  in  the  rftoeiving  iofitriiment.  and  there  translated  into  oonadoiunnK' 
Btiinutus  applied  at  a  point  in  lite  counNj  of  a  nerve  produces  only  geiMsal  atii 
indefinite  acnxation,  usually  pain.  Exactness  of  perception  is  entirely  depeadent 
on  the  integrity  of  the  nerve  ond,  whereby  the  aensation  is  referred  to  tbe  pMipkm! 
partit  whence  the  nerve  eoniee — e.g.,  in  striking  the  ulnar  nervn,  or  ao-oalJeid  ** filing 
bone,"  in  the  eDiow.  For  exact  sensations  of  touch,  terapermture,  ftud  jfnmtn, 
end  oi*[^a  are  indispemtabla  These  are  uovej^Iy  affected  by — (I)  Mc 
BtJmuli,  corresponding  to  seiuataoiu  of  toucJi ;  and  (2)  Thermal  stimuli, 
to  RenaatiouR  of  tAmpeiuture. 
*'  Seruations  of  Towrlt. — By  moons  of  what  is  called  tactile  sensibility,  wenbtain 
kuow1eJ<,'(j  of  <-xternal  form,  properties,  antl  position  of  bodies,  uuUiling  us  to  hst 
information  guincd  froTu  other  sourcea  For  iustanoe,  the  child  sees  a  br^hli 
and  Ktn>tch<>»t  out  the  hnnd  to  touch  or  grasp  it ;  toudi  verifying  or 
impression  of  distance  gained  by  sight.  When  an  ofajoct  is  presneil  gently 
ahin,  the  nerve  tiUments  are  atinmlated,  and  the  result  is  what  we  call  the 
of  touch  or  presBUXB.  Suocesiive  impreaaions  are  perceived  as  tliatitict  one  &«■ 
another  so  long  as  the  number  per  second  does  not  exceefl  I  JtOO.  Whon  thia  numfcer 
i^  incrt>am>i1.  one  continuous  iinjiression  only  is  produced.  Senubiltty  \-anc«  b 
degree  in  dilTerent  pnrts  of  the  body  very  considerably ;  is  different  in  tbAMtt 
persons  ;  is  increased  by  warmth,  education,  and  practice  ;  is  dccreaeed  bv 
stretching  of  tlio  skin.  According  to  Webei-,  the  distance  at  which  two 
Cftn  bo  (tbtinguiahed  as  two,  are  smallest  inlho  tongue  (where  they  can  b«  kk^ 
be  distinct  when  jMU-ted  l-24th  of  an  inch),  and  greatest  on  the  ha^^  and  4a^ 
(where  the  two  points  feel  like  one  at  any  interval  4e8S  than  2^  indua).  IV 
minimum  of  distinguishable  distances  is  lower  when  the  points  of  tko  ixndmW 
i4)proximated  from  a  clourly  felt  separation,  than  when  expanded  firooi  ttHtSik 
conjunction,  it  is  altto  lowei-  when  one  point  b  applied  after  tbe  otbex,  than  wtn 
tbej  both  touch  tlic  skin  at  tlie  same  instant. 

Setuationa  of  T«mpriv/Hr«. — These  are  perceived  more  readily  tiie  ncanr  ifclf 
are  to  normal  temperature  and  the  mora  rapid  the  change  a£  IsBpttstnc- 
The  annsations  produced  by  the  extremes  of  heat  and  cold  are  idenCieaL  G«»* 
conductors  produce  greater  apparent  e&ot  trf  heat  or  oold  than  bed  M  llw 
same  terapeniture.  Hetweeu  SO'-Q  and  89"'4  Fahr.  is  the  nnge  of  1^  gnala* 
accuraey  of  pereeption.  The  cheeks,  eyelida,  temples,  and  lii>3  we  mora  aanCm 
tlian  the  hands,  Hence  the  lanndrefis  tests  tke  heat  of  her  icon  agaiut  bv  ckotk 
Of  tbe  two,  slight  cold  appears  to  be  more  easily  diirtmpiifihfid  than  sliigbt  beat. 


Smuatiom  of  /VMfttrv. — Thue  ara  more  vivid  xhfi.  mow  stiddeuly  they  nre 
produced,  and  also  vhen  UiM-e  is  no  premuro  oa  tlio  acljaf^-nt  pnrts,  thu  contract 
beii^  tlicani^  heightened.  Sensation  is  great<«t  at  the  bpgtnmng^  of  tite  impresa, 
aft«r  which  it  rapidly,  dimini^M.  When  the  intenuty  of  any  slitnttlua  esmads 
GGrtttin  limits,  it  producctt  pain,  which  if  reaulting  from  inritatiou  of  the  trunk  of 
the  nerve  ia  rcierrud  to  the  ex(rr>mitiu&  litis  prooees  is  a  conseiTative  uiic,  uimbling 
UB,  by  warnings  which  b«^t  experipnc«y>  ti>  avoid  injury. 

Htat  Ji'ffptlation.^The  lamperatare  of  the  body  ja  fine  to  combustion.  Tho 
louiit  of  hoat  in  miui  is  kept  at  a  mean  of  about  98**6  Fahr.,  that  pixxluccd  by  thu 
iptioa  of  certain  paKluct-i  uf  food  taken  into  thu  body  beiii^  Ijaluncixl  by  that 
off  by  the  surface  of  Ui,>  body,  and  the  iiir  expired  from  tlip  lungs,  itc.  'Hie 
akxn  is  the  main  regulator,  77*5  per  cent,  of  heac  b«n^  lost  by  it  ua  againHt  14*7 
pa*  ccntw  parted  with  by  tlio  lungs.  Heat  is  distribttted  »ll  over  tho  liody  by  meami 
of  the  blood.  lu  ordur  to  keep  up  tluH  heat,  fuel  is  necp-isary,  and  this  i»  supplied 
by  means  of  fooil  coataiiiing  oxygen,  hydrogen^  carbon,  and  nitroftiL  Jnat  as  the 
work  done  and  heat  givt-n  off  by  the  steam-engine  are  in  exact-  proportion  to  the 
fuel  bamt,  no  is  tho  consnniption  of  food  in  the  human  IwkIv  pro|iortioitBte  to  the 
force  the  body  exerts.  The  food  paiutes  into  the  body  by  tlit*  Aliimiitarr  ixiiml,  fresh 
air  by  the  lunga,  «'ith  a  slight  assistance,  as  wtt  liaire  Itufuni  said,  from  Oie  skin. 
About  nine-tenths  of  the  dry  solid  food  thus  taken  into  the  body  Iwm  it  in  t£me 
IB  the  form  of  caHmhuc  acid,  water,  and  urea.  As  tlwwe  oomi»oundR  arc,  on  leading 
tho  body,  hx  more  highly  oxidised  tJian  tho»o  which  ontcrml  it,  and  ok  oxygen  is  not 
given  off*  by  any  organ,  it  is  clear  that  all  ilte  oxygen  we  breikthe  paxst-a  off  in  them. 
The  prooessee  they  undergo,  from  the  time  of  their  tmtram.'e  to  their  vuidauce  from  the 
body,  are  very  oomplex.  It  ia,  however,  certain  that  tho  food  m  conviTtr<I  into  blood, 
which  is  brought,  in  ite  passage  throngii  the  lungs,  into  contact  with  the  oxygen 
iidialed,  and  is  so  heated  and  maintained  at  a  certain  teraperatuiv,  nnd  propelled 
hy  the  heart  tu  all  parts  of  tho  body  by  means  of  its  system  of  Teaiela 

What  this  heat  m*ou1<I  I*  were  there  no  other  means  of  parting  with  it  bur.  by 
liation  from  tlio  nlcin,  vre  see  illimtrnted  in  cfts(«  of  ferer,  whcrr  thf  pemi>imtton, 
rhich  sliouM  here  be  evaporatod,  is  Kup|>rcaacd,  and  the  skin  remains  dry.  In 
Itb,  wliL're  then  is  free  circulation  of  blood  through  the  skin  and  the  ovE^Mni' 
of  sweat  goes  on  without  interruption,  the  heat  generated  by  con^wstion  is 
>t  lowered  to  a  uniform  tempernture.  But,  as  we  have  seen  in  examiujug  the 
iioture  of  the  skin,  there  is  also  another  regulator  of  tite  Auperficial  circulation 
of  the  blood.  The  norves  in  connection  with  ^e  vesaela  oome  into  play,  causing 
(hem  to  contract  with  the  cold,  and  to  relax  with  modemte  warmth.  A  low  tern- 
poxature  Iushous  tho  >tupp]y  of  blwxl,  and  witli  it.  the  liMit  At  the  surface,  and 
IfOTPTifi  too  Uio  supply  of  moisture  thst  is  to  feed  the  sweat  glands;  nail  when 
ie  cixtemal  temperature  is  high,  with  sn  increase  of  blood  oonies  an  iucrea&e  of 
ire,  and  so  we  ha\-e  a  completu  systvm  of  componsating  s4JnstiDont.  Again, 
exercise,  although  owinn  to  rapid  combustion,  much  htiAt  is  pruduoed,  t^e 
ituru  rises  bat  little,  Itecause  not  oidy  is  the  evaporation  incr<«se<l  in  pn> 
portion  to  the  heat  evolved,  but  as  the  result  of  more  fivqnent  -trspumtian.  an 
inoreasnd  amount  of  beat  is  libemted  by  the  lungs.     The  imrean-fl  laujieralure  of 
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the  body  ia  ague,  cholera..  &c.,  mny  be  dae  to  either  of  two  ouugs — cjl,  to  lacWMiJ 
production,  or  to  decreased  loss  of  heat  as  nsultin^  from  contauctuni  itf  tir 
ciitaneODS  blood-rennels  bcn«itU  n  dry  aiid  cold  skiix.  CTonvorsoly,  gmat  h«X  etitW 
borne  bo  long  as  tlie  cirrulation  be  vigorous  and  swaating  fraa  Oas  ctokcnaui 
pngineera  ui  the  tropics  an>  examples  of  this  Uct,  for  though  th«j  often  kae  h<i 
sweating  from  two  U>  three  pounils  weight  iii  one  hour,  the  t^mprrKture  of  the  bodj 
is  not  peroeptihly  raised. 

Secretiem. — Pempiration  or  Stovat. — In  health,  the  skin  give*  out  but  a  muH 
portion  of  nitrogenous  waste  of  body,  bat  it  eliminates  some  carbonic  aetd,  a 
quantity  of  salts,  and  a  ^-arinble  amount  of  watm-,  which  mar  bo  roughlr 
to  fluctuate  between  four  and  forty  pounds  in  a  day. 
t       The  chief  constitnents  of  the  waste  proalucta  in  health  are:  wstc<r;  aa^aa 
chloride  or  common  tAlde  salt,  witii  a  small  amount  of  inot|pinic  salt*  ;  buty  add^, 
neutral  fate,  and  urea 

Inseowible  per^iration  is  tliat  portion  of  the  sweat  which  paaaes  off  ia  tbefoiK 
of  aqueous  vapour  and  volatile  matter,  as  diHtinguish^d  fiam  the  tensiUs  fm^fB> 
'tioQ  that  ia  risible  a«  fluid  on  the  skin.      The  proportion  which  od«  htmn  tftttr 

•  ttihcr  rariee  with   the  surrounding  conditions,  oitd  the  Beeming  flnotnatiow  «» 
sometiToes  more  apparent  than  real.     Thus,  when  it  is  aaid  that  ffay,  hut,  nofiHi 

•  air  promotes  insensible  perspiration,  it  is  implied  that  these  conditioiu  isiimHui 
sensible  piirspiration  also  ;  for  the  t&W  of  sectvtiou  remaining  oonstent,  dry  bst  m 

'passii^  rapidly  over  the  )K>dy,  by  evaporation  of  the  sensible  |>en|nration  ooovflu 

it  into  insensible  perspli-atiot^  while  the  cool,  moist>  and  stationary  air 

'■sensible  perspiration  to  stand  upon  the  skin.     Often,  therefore,  when  w» 

.  perxpiring  profusely  it  must  not  be  assumed  that  there  has.  been  aa  incrff«ai>  in  lfc> 

total  amount  of  sweat,  but  that  the  moisture,  which  in  a  dry  and  hot  air  wottlilksn 

pasBfd  oS  unnoticed  or  insensibly,  bos  remained  cLillcd  and  risible  on  th«  tuhm 

of  the  body.     Nevertlieless,  the  rate  of  secretion  itself  is  often  so  accelMatsd  Ihit 

no  amount  of  heat,  dryness,  or  motion  of  the  air  will  suffice  to  erapomte  is,  in 

.  inrhich  case  we  hare  sennible  penpiration  in  a  dry,  hot  air ;  and  this  t»  imisiiilt 

the  way  to  account  for  it  usually,  for  heat  conduces  to  aecreticni.  and  so  too,  iaa!) 

probability  does  dryness  of  itself  merelv.     As  regardfl  quantity,    that  ran*  *ntii 

the  amount  and  quality  of  food  and  drink,  and  depends  much  upon  the  anovtof 

exercise  token,  the  activity  of  other  organs,  and  the  inflnenoes  oi  tlragv^  dtsaan 

and  mental  impressions. 

In  appenmnce,  sweat  Ls  n  colourless,  olear  fluid,  containing  a  few  aniirnlil 
epidermic  scales,  and  1-81  per  cent,  of  solids,  of  which  two-thirds  are  orgniic.  U 
certain  parts  of  tlie  body — as  for  instance,  the  arm-pits — special  slands  SSOW 
sperially  odoriferous  matter  A  similar  provision  is  made  in  the  lower  snii— k  tk» 
oduur  being  pleasant  as  in  the  civet,  and  the  reverse  as  in  the  skunk  aadiba 
Certain  of  the  odours  are  said  to  be  distinctive  not  only  of  particular  raoaa.  Wl 
even  of  individuals.  Tlie  Quichna  Indians  of  Peru,  have  been,  known  to  d«tKt  fc» 
this  meaiw,  even  in  the  dark,  diiferences  of  race  as  well  as  of  person.  The  WssH 
hound  poBsemes  similar  instinct«- 

Ln  health,  the  greater  part  of  the  nitrogenous  wast*   ia   fiUminated  by  l^ 
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kiiJiiATs  ;  bnt  in  <ttftpuK,  thn  akin,  m  well  tm  the  maeoaa  mi^aibr&nA  of  UiaaliraeMuy 
canal,  partly  replaces  tbe  functions  of  the  kidneys.  In  particiilar  diseaaaa,  tins 
sweat  is  fband  to  cont^n,  &oin«tim«8  pretij  abundantlr,  bloody  au^ar,  bil0»  benidati 
io<iine,  araeniit,  titid  odier  drugs  taken  intemallf. 

S^taeevitM  Mittt^. — Thi«  mattor,  whioli  oonsiirt*  of  dried  epidermio  scales  and  oil, 
probably  gives  some  of  the  odoar  to  thf  aweaL  Am  before  obBemd,  it  serrae  tu 
iabricmte  tlit*  bain  :  to  it  also  in  due  th(>  ahiny,  oily  look,  notioB^e  in  the  Kkin  of 
tbti  uegro.  j\3  u  function  however,  it  is  of  muob  le«s  importuieo  in  num  than  iu 
8om«  of  the  low<.>r  animftU-  To  ail  birds,  aquatio  in  particular,  it  is  iodupnuable ; 
and,  ind«M,  a  spociol  glmid  is  provided  n«ar  the  tail,  which  is  oMd  to  lubrioiit*  tlio 
fiMthera.  tbnx  rendering  them  waterproof. 

Umpiratiifni-^Aa  «iUi  the  huqpi.  m>  in  a  Immf  degree  with  the  ikin ;  in 
■  uddHimi  tv^ettatg  rid  ol  a  great  deal  of  vapour  of  watei-,  oxyi^n  is  taken  in  and 
carbonic  acid  given  o$  the  quantity  of  work  thuu  done  being  iucrvosed  by  exercise 
and  warmth.  Im[>ortAnt  as  tlit»  occetwory  function  is  to  man,  it  is  fiu*  more  so  to 
aom«  of  the  lowfr  unimaJii.  As  eWdenoe  of  the  freedom  with  which  the  reapeotiTe 
gnees  at?  absorbed  and  given  out  in  th«  can  of  th«  frog,  it  may  bi-  stated  that  that 
animal  will  live  for  eevervl  days  after  ibei  lungt  hare  been  destroyed.  And,  further, 
it  is  A>und  that  in.  many  invertcbniU:<  antniiUi!,  whether  providtjd  with  apcoial 
TMtpiratory  organs  or  ant,  the  skin  bas  dmilar  fnaetlona  In  man,  ree|)iration 
by  means  of  the  skin  im  much  limits),  owing  ro  the  thioknesA  of  llio  opider- 
mia  ;  experiments,  bowt-vt-r.  have  com.luaively  eetablUhed  tlie  exiMtonoft  of  this 
function 

For  irL<itance,  if  the  body  be  enolosed  in  an  air-tiji^ht  ba^  or  uluuuber  fitting 
tightly  round  the  neck,  it  is  fband  on  analysts  that  after  n  time  tho  air  has  lost 
oxygen  and  b^jome  charged  with  carbonic  acid  :  prectsely,  but  in  a  lesser  decree, 
what  would  udc^  place  in  Uie  some  bug  or  chamber  with  proportioDatu  rapklity  if 
thie  month — and  through  it,  the  moeh  larger  organ,  thn  lungn — had  be«n  enclosed 
in«t«ad  of  the  body. 

A  flCrikinu:  illuatration  used  to  be  quoted  as  evidencing  ttw  importance  of  this 
-function — that  of  a  little  child,  who,  being  selected  to  rapreeent  on  ungel  at  tlie 
-ooronatioii  ceremonies  of  Pope  Leo  X.,  waa  coated  with  gum  and  then  covered  witli 
Igold  leaf,  and  who  survived  the  operation  but  a  few  hours.  The  symptoms,  how- 
ever, ooncliiaiwly  firov^— wbaU>ver  may  be  the  explnnntion,  aiirl  it  iti  a  complex 
qtipstion — that  death  reaalting  from  arresting  the  fiiDt-tionn  of  thti  skin  is  not  duo  Ui 
aspbyxiat  or  choking ;  it  has  much  more  the  appearanoe  of  some  kind  of  blood 
poifioolng,  uad  1:4  accompanied  by  a  ureat  fall  in  the  tempi.Taturci  of  the  body. 
Animals  ^-ambihed  or  ooftteH  with  paint  die  very  spc«dily,  bat  if  wruppcd  iu  cotlou 
wool.  BO  aR  to  rata**  the  temperature,  they  invariahly  revivo  nit<l  often  reoovar. 
The  beat  authoritiet*  agree  that  the  cause  of  death  in  suoli  cases  in  the  r«tflntion  or 
re^bsorption  into  the  blood  of  aome  of  the  constituents  of  tlie  perspiration  ;  and  in 
a  measure,  also,  to  the  dilation  of  the  cutaneous  vesaelR,  whereby  rnftid  radiation  of 
lieat  takes  |tlaoe  even  throngh  tin-  vixmUh. 

AhMorption. — Ttisdonbtful  whether  subst&noes  dissolved  in  water  can  pass  into  Ute 
itdermis  be  abraded  ;  the  balamaof  eridence  aenms  to  beagaiBak'Ihe 
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BuppoBition.  Tlus  delicate  akin  of  the  frog  will  ahwrb  water  and  BolaUe  luJta.  In  vhtt 
ill  termed  ulu^ctioI^  or  rublfing  into  Ui«  xkin,  substances  pass  down  into  the  sweat 
sod  sebacvoiis  glands,  and  into  the  air  saca,  where  particles  can  bo  taken  up  bj  the 
surrounding  protoplasmic  migratory  odls,  and  carried  into  the  lyuipkaucs.  and  « 
become  altoral  and  brought  iuto  soluble  form.  Uj  whatever  ineana  aocen  bi 
obtained  to  the  true  »kin,  it  is  certain  that,  owing  to  its  vaRcuhmtj,  afaaofptiav  k 
vi.-ry  rapid— a  &et  that  i&  <»i)suintly  illustrated  by  the  jxiisoued  wound  ivsaltui; 
irom  a  m»n!  scratch  penetrating  the  upidiTniiij. 

..'•  \A^Hriftf%ttg  Power  c/Vte  Blood, — This  function  has  already  been  aUaded  to  incce- 
ttfeotdou  with  that  of  socrotion.  It  is  naturally  at  tt«  best  in  a  state  of  oonvaksoesA 
or  during  rt-oovory  from  dtsfaific-,  when,  in  lutdition  to  the  oarboiuc  acid,  water,  ^ 
given  out  in  health,  it  casts  out  all  kinds  of  injurious  products  and  waabe  ostcciiL 
the  accumulation  of  which  in  the  system  would  produce  further  'iiFybii'f  and  niari 
recovery. 

Bathb  and  BATHUa 

AooustoiDBd  as  we  have  rapidly  become  to  the  comioris  of  a  weU-4ppaiiitRl 

tbath,  such  as  La  to  be  found  in  all  modem  houses,  we  realise  with  difficulty  tksi 

was  but  rarely  met  with  in  houaes  built  even  forty  yean  a^.      Batiiiug  in  1km 

^xLiys,  and  tberf^fore,  of  course,  swimming,  formed  no  portion  of  the  sohool 

the  gradual  introduction  of  first  one,  and  then  the  other,  bein^  among-  ths 

results  of  recent  educational  devvlopmout. 

The  inii}»rtanoe  of  the  free  use  of  water  is  perliaps  l>est  illustratAd  by'its 
upon  those  substaaces  which  habits  of  cleanliness  alone  will  effeotually 
Fint  of  all,  there  is  the  driod-up  epidermis,  or  scarf  &ktn,  to  bo  got  rid  of;  Obm 
there  is  the  deposit  of  sweat  and  oily  matter,  to  say  nothing  of  the  dirt  aod 
ties  derived  from  the  air  and  Uio  particles  rubt>ed  otf  from  our  clothing.  Tbo 
are  only  to  a  very  limited  extent  sell-cleansing.  The  scarf  ^kin,  if  uot 
friction,  in  time  obstructs  the  perspiration  at  the  uiouttis  of  tho  glands, 
retandon  which  interferes  with  Ute  respiratory  action  of  the  skin.  Naxt,  m  ik 
Ksult  of  tho  docooipositioii  tliat  ensues,  the  skin  itself  becomes  fini  p^^ 
irritated  and  tliea  di^ieaaed,  till,  in  the  end,  nature  avenges  the  u^Wct  hf  Jsishf- 
ing  unsightly  pimplijs  uid  blotches.  There  an;  many  agents  for  iilnMiint  m^ 
rulieviug  the  fikin,  and  so  prerouting  these  disagreeable  ooosequenosi^  tmt  "mfk* 
anil  the  frictional  process  tliat  should  aooompany  its  nsa  are  tho  ckiei.  Wafer, 
however.  Is  n  goneiic  term  embracing  many  varieties,  some  of  which  it  may  bi  vdl 
to  cunsiiler  a  little  closely. 

There  are  two  kinds  of  water  which  arc  ooumionly  distiugui^ed  the  on*  bv 
the  other,  by  the  relatlTe  epith«t«,  hard  and  soft*  Absolutely  pore  water  esa  ^ 
obtained  oitly  by  the  chemical  anion  of  its  consdtnent  gases,  oxygeo  aiul  hjrdio^ 
Melttid  snow  or  hail,  which  has  fallen  in  places  removed  from  human  habitation,  m' 
therefore  contains  uomparutivoly  few  foreign  iugredieoU,  oflutda,  pirfaafM,  the  jmt^ 
a|>proxinmtiou  to  pure  water.  Kain  water  which,  if  ooUected  in  proper  reocfUni" 
Hi  cuuntry  district*!,  comes  next  in  jioint  of  purity,  in  all  probability  always  oontss* 
aiuinuiiia  in  a„„tjj  4Uautity,.opjBjj(^^  wjth  .<»rbooic»  wtlM^  and  «it*tMu  adds  tf' 
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orgnnic  jrabstancM.     DtsiiltMi  wotr  is  water  which  has  bwn  dnprired  nnly  nf  xXn 
fixed  untl  uoii-voUtUe  coustituenU. 

Kxporioncp  has  shown  that  in  uoi  a  few  cases,  the  solublu  salts  iu  Oic  wator  used 
for  pei-snuul  ablutinii,  ar»*  n  fertile  sonrce  of  irritation  and  injury  to  sensitive  BkiiLS. 
In  some  inBtancae  the  mere  sulnstttution  of  boitod  wat«T  cflfecta  a  sr^nsibif  rMutrtion 
in  tlio  roiighneta,  or  other  discooifort ;  btit  it  often  occnni  that  only  diatilletl  water 
will  gi^-e  complete  relief,  so  inimical  an*  the  ingredients  of  hard  water  to  delicate 
ooraplorions.  Boiling  »-ill  not  wholly  remove  these  ohjectionahle  sulwt*nei>s,  whilat 
the  other  methods  which  will  be  refwrM  to  for  snftening  water,  an*  inoonvimient 
and  imprairticablft  in  priiiiit«  £amili*?«.  The  pnrest  wntrr,  and  that  Ih?sI  ntlapted  for 
general  use  in  cleonaing  the  skin,  is  undoubtedly  distilled  water.  The  comfort,  to 
say  nothing  of  the  great  saving  in  soap,  would  have  made  it  by  this  time  an 
CBsential  fur  the  toilet,  but  for  the  difficulty  of  obt«imng  a  snilicient  quantity  of  tt  at 
a  reasonable  price.  Now.  however,  by  the  aid  of  a  very  simple  hut  ingfinimiR  device, 
every  householder  pofciessing  a  boiler  to  hia  kitchen-nuige  may  obtain  it  fur  himBelf, 
die  amoont  yielded  being  dependent  upon  the  size  of  his  boiler.  Tlio  advantage  to 
the  medical  practitioner  and  chemist  of  obtaining  distilled  water  in  their  own 
houses  is  self-evident  At  present  a  wa«te-pi]>e,  commonly  known  among  builders  as 
a  "  blow-pipe  "  or  *'  blower,"  is  attache<l  to  all  kitchen-boilers,  whence  it  is  carried 
into  the  chimney,  and  serves  as  on  outlet  for  the  steam  which  is  oonBtautly  being 
generated,  and  would  otherwise  boTst  the  boiler.  Thu  kind  of  pipe  generally  em- 
ployed for  the  purpose  is  new  iron  gaa-pipe.  The  steam,  however,  whieh  is  thus 
being  perpetually  wasted  needs  only  to  be  captured,  condensed,  and  retained  in  a 
xoitable  vessel,  to  provide  us  at  once  with  on  article  whioh  will  not  only  effect 
a  great  saWng  in  soap,  but  also  render  tho  cleansing  of  the  skin  a  positive 
Ittxnry.  There  are,  of  course,  many  ways  of  condensing  this  steam,  and  collecting 
iha  resulting  distilled  water,  1>ut  an  ordinary  kitchen- boiler,  supplied  Vith  a  common 
aprral  tube  to  carry  it  to  some  cool  situation,  where  it  will  readily  condense, 
will  sujiply  distilled  water,  which  there  and  then  becomM  available  for  any  purpose, 
either  domestic  or  medicinal. 

The  substances  that  watiT  will  no^  to  some  extmit,  dissolve  are  few  :  and  lionoe 
it  is  tluit  metals,  such  as  silver,  lead,  and  copper,  can  be  detected  in  sea-water.  This 
great  solvent  property  of  water  explains  how  it  is  that  spring,  river,  and  well 
waters  hold  in  solution  certain  solid  Rulititancee  derived  from  Uie  soil  through 
which  they  pass,  as  well  as  particuhir  gases.  The  solid  raattwa  most  largely 
predominating  in  these  waters  are  the  carbunatrs,  sulphates,  and  chlorides  of 
aeda,  lime,  and  magnesia  lite  gases,  except  in  rare  cases,  are  carbonic  acid, 
oxygen,  anil  nitrogen.  Itard  waters,  ao  ealM,  are  such  as  contain  an  execes  or 
large  fpimntity  of  salts  of  Ihne  and  magnesia.  Those,  on  ilie  other  hand,  from 
which  these  salta  are  alisent,  or  nearly  so,  are  termed  soft  waters.  Amongst  hard 
waters  may  be  classed  those  supplied  by  the  Metropolitan  water  companies,  in 
which  are  present  alM>ut  twenty  grains  \wr  gnllon  of  salts  of  lime  and  magnesia. 
Examples  of  eoft  water  are  aSbrded  by  tliat  from  Ijoch  Katrine,  in  Scotland,  con- 
tatnin^  in  the  gnllon  a  )tcBrcely  appreciable  amoant  of  these  ingredienUi,  and  that  of 
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and  inAgneiu&  salta  per  gftUm,  Carbonutu  of  lime  faultl  m  solufcJOD  hj  carboaic  wai 
is,  for  Uic  most,  part,  the  liitrclcuiii^  ingredient  in  the  waters  of  the  London  («•• 
paniea.  Thwje  waicrs  can  he  rendered  Boftar  by  boiling,  whicli  prooesR,  driving  cff 
the  carbonic  acid,  couvcrtK  the*  previoasly  soluble  lime  tialt  into  an  inaolnblc  oot. 
which  falls  to  the  bottom  of  tbe  vessel,  and  may  be  rvmuvcd  frvia  Uie  nur. 
The  deposit  on  oiir  kettles  tuid  boilcxs  which  has  been  formed  in  Uiis  ciaanwr  a 
chiefly  insolrble  carbonate  of  linie. 

Another  pi-occss  for  softening  wat^,  the  inycntion  of  Dr.  Claris  of  AbenUcD, 
CQiiHistB  in  adding  lime  water  to  tlie  hard  wat«r.  The  reiultc  are  the  mam 
as  whou  it  is  boiled.  The  liive-,  seizing  the  free  carbonic  acid,  becomes  canvBrted 
into  on  insoluble  carboiuite,  wbic})  is  precipitated.  In  sonio  vatera,  the  h^rriiiffi 
instead  of  being  due  to  the  c&i-bonates,  is  caused  by  the  presence  of  the  mljihatM 
of  lime  and  magnesia.  To  remove  those,  a  small  (joantivy  of  ortlioarj  wsihii^ 
soda  should  be  udded  until  the  water  ceases  to  apjwar  nilky.  This  clcarisj  of 
the  water  iDdJcAtcti  thuc  the  sulplxat«s  have  been  prfn^ipitawd  as  insoluble  ar- 
bonates.  Washerwomen  coostAntly  adopt  this  method  of  softening  water,  I;  is* 
perhapa,  well  to  point  out  Uiat  such  treatniicut  renders  it  unfit  to  drink.  By 
way  then  of  aummorisiug  the  various  kinds  of  water,  ve  may  say  that  disUSwl 
and  rain  water  arc  mftest ;  next  in  order  comes  riv«r  vaur  :  and,  lasdy.  tM 
obtained  from  iuitm~.i]  springs. 

From  a  kuowludge  uf  the  ordinary  ingredienta  (altering  into  tlio  compoattioa  « 
difforent  watoTB,  it  was  for  a  long  time  accopt«d  as  iudi&imtable  ifiat  wbeo  seed  » 
bfttba  the  water  and  iU  contents  were  callable  of  being  absorbed  tliroo^  Hut  &kia. 
Indeed,  when  Abemetby  and  others  first  W^u  to  make  careful  C-xpcritucnts  <rf  tUft 
sapposed  projierty  of  water,  it  was  not  with  a  view  to  test  -what  vas  alreadr 
ctMuidcred  a  settlfxl  ijuestioii,  but  in  order  merely  to  aMcertain  ita  method  tad 
ineasuro,  the  known  pcniousness  of  the  skin  to  the  ingredients  of  cintmenU  haviiif 
led  to  (he  suppositiou  that  it  wati  accessible  to  water  in  Iik<>  maimer.  AbemelilijV 
Rxperiments  conclusively  proved  that  ga»cs  were  ab«orbed  in  this  way.  a» also  solphins 
ether  and  oil  of  turpentine,  though  with  these  latt«r  some  chemical  chaiigv  v» 
observable  in  the  structure  of  the  skin.  AU  these  were  found  to  be  oapahko^ 
[lenetrating  not  only  living  but  isolated  epidermis.  Salt,  also,  wu«  at  &nt  Uuiu^  to 
do  so,  because  indications  of  it  were  traceable  in  the  ezcretionA  after  a  hrine  or  sool* 
batj),  as  it  is  called  ;  Imt  it  was  aft^^rwards  held  to  have  made  its  way  throu^ 
abrasion^  in  the  epidermis  to  the  true  skin,  which  ia  well  known  (as  l>cfort  expUiacJ) 
to  possess  powers  of  rapid  abM>rption.  Kmuse,  ex]>erimenting  at  tbc  same  time,  «■• 
(successful  in  procuring  the  ubeorplign  of  concentrated  solutions  of  acids^  nlVitini 
and  nitrate  of  silver,  and  was  thereby  led  to  assert  tlie  pennfability  of  tbe  eyaUma 
for  all  solutions,  aWiough  be  failed  in  getting  like  results  when  be  used  -"'rV'**  of 
coppor,  nitrate  of  pol^iah,  cliloride  of  iron,  and  many  otJier  nubetancee,  inciiidi;^^ 
lead,  sugar,  gum,  and  w]ii|«  of  egg.  The  trutJi  is  tliot,  by  reason  uf  the  obiio» 
difBcultios  attending  such  experiments,  it  is  well  nigh  impossible  that  any  ■*»■ 
^t«ry  re«ulu  should  bo  obtained.  EvDiything  depeudii  oa  the  aocorvcy  oi  t^ 
weighing  before  and  iifter  iiumeniiun,  and  on  the  |xjrfect  drying  of  •■-  ' 
©jqwditiomily  as  not  to  allow   of  any  loss  of  weight  from   penspiru- 
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DonxuiUy  varies  in  diflejxmt  persous  and  at  diffiereni  timcw,  so  ihal  uo  idlawanw 
HBld  ba  determined  do  reprwent  it.     Lutiv,  no  sc&Icb  ara  trustworthy  in  deiteoling  . 
B^Uft^txu  o^  grainri  in  the  weight  of  a  )*ody  u  lumvy  a»  a  toui.     'ilie  net  result 
of  all  inveaiiftatioii  on  this  point  np  to  the  pranint  time  is  tUat  the  almost  tmiTirm] 
opinion  haa  pronounced  against  tlie  absorption,  of  tloida  by  tl>e  ejiidermis.     Perhaps 
ih«  Rtrongfwt  of  all  the  oridonoe  in  thia  dirootiDn  ia  the  nogative  one  ih&t  if  in 
SMb   bathing  salt  were  absorbed    tJie    niachief   to  ziie  Mood  could  not  «Map« 
ion. 
)Tke  CoUi  Baik — The  salutary  iutlueiusus  of  the  cold  bath  ar<>  not  confined  to  ita 
otfecta.     The«n  are  quite  of  secondary  imptirtuncH  beside  its  I>ciM>fi(«nt ' 
a«  a  tonic  to  the  skin  and  int«mal  oi^ts.     Profossor  Braua  says  :— "  Thd  ' 
UOre  vigorous  on  a  man's  pfayiocal  tnovcmonts,  the  less  neod  bai  h«  of  ablutiona 
for  thf  uuuntenaiice  of  his  healtli,  partly  Hocause  the  coutuiaed  fricdon  of  uos^  - 
parta  of  the  aldu  and  Uiu  pcnpiration  produced  by  work  ara  safficiuufa  in  tfaonw, 
aetv^s  to  pcrTon))  tin-  mt-i^hiinicul  ta&k  of  oleanBin^j;.     Thus  qxi>criunoo  t<Acfai^'%  tli&t 
to  the  kboarttr  batlu  and  ablations    are   U*>fB  nocessary  ihon    to  the_  nuu  of  a 
aedcntarr  mode  of  Ufa,  and  to  the  adult  than,  to  the  infiintv  wbtwf  l\mfft  disofaai^ 
thoir  office  foebly." 

With  rvipird  to  the  cold  bath,  it  may  be  wrJI  to  sny  at  onee  that  it  in  cot 
a  tonic  raited  to  everybody.  Still  Ir-ss  is  it  an  agrxTHMc  eeuaation  cxijcrienccd 
for  the  first  time  by  a  moo  totally  unafvnstoioed  to  the  kind  of  thing.  The  skin  is 
n  deUeate  organ,  and  rusents  faarah  treatment.  The  nervcn  ratiKt  not  be  shocked  too 
sdddfinlyt  or  they  booome  temporarily  painod  and  dread  ?VL-ry  repetition  of  tht> 
pffocen.  When  we  say  we  slirink  l'n.>m  contact  wicb  cold  water  we  speak  tbo 
lisctal  truth,  attested  by  every  muscle  in  the>  body,  aoCed  on,  aa  we  ha\*e  saeo  the 
intudei  arp.  by  the  nerve  fibres.  The  inritatirm  should  be  ^ri^mtt,  oonuntdicing 
with  water  of  a  eeniperaluro  that  can  be  borne  witiigtit  disoomfurt,  and  then 
deceasing  it.  In  this  way  only  can  sooie  skins  be  brought  to  iolenUe  perfectly 
cold  water.  Beneath  the  maas  of  clothing  usually  worn  in  these  days,  the  skiu, 
utterly  deprived  of  healthy  contact  with  the  air,  beoomee  unnatorally  Aensitive  to 
thermic  inflncnces.  Like  a  hot-house  plant,  it  fools  the  sU^toet  exposure.  Those 
wbo  have  steadily  peiseverod,  making  ooncessions  to  its  susoopUbtUdes,  without 
relinqui^ihing  the  bath,  know  how  soon  and  easily  it  may  be  strMtgtheiied  to 
endure  the  coldest  water  the  seasons  produoo.  Tbo  normal  temperature  of  the  body 
is  ahout  OH*  Knhr,  and  if  the  water  used  be  even  but  a  little  cooler  than  this,  the 
effect  prodnced  is  the  saine  in  principle,  gn^ter  or  less  of  course  in  }jro{iortion  to 
tlie  coldncKS  of  the  wattr  uuud.  Water  is  a  ior  bettor  conductor  of  heat  than  air. 
Hcoioe,  although  air  at  77'  Fahr.  would  produce  no  feeling  of  cold,  that  tempemture 
of  water  miy  be  con&iilered  low  ecouph  to  ixmsfcitutc  a  oold  bath  for  ntnst  p^rNons. 

The  first  reaolt  of  the  shock  to  the  Miniitive  itkin  is  a  shiver  of  the  musdra. 
This  sensation  is  tranumittad  by  the  cutaneous  nen'ee  to  tbo  brain,  in  conaoquence 
cf  which,  as  we  have  explained,  the  blood-veesels  of  the  skin  contract,  the  whole 
surface  becomea  pale  and  bloo<11eaft,  and  the  temperatnre  at  thn  surfAce  falls  below 
Domial.  Drawn  thus  from  the  skin,  the  blood,  wliioh  must  go  somewhere,  has 
to  the  large  iatenuU  oinpni,  whence,  having  gained  an  aoocatioa  of  bent^  it 


will  flow  Lnck  agoiii  into  the  gi-adual)/  racoieriug  utd  Utkiutg  \-cswU  of  the  ikio. 
TTiis  return  of  tho  blood  slbould  be  ttccompanled  by  a  pleasuruble  glow,  which  it  it 
the  object  of  th.-  whole  oiicratioi  to  effect,  and  which  slionld  be  further  assisted  >iy 
frirtion  witU  a  roug;h  towel  so  as  to  inci-owse  the  flow  of  blood  to  the  Bttr&cc  of  U>» 
hotly.  Bi-ief  as  thiH  pi-oc««s  may  be,  occupying  {xtsaibly  but  a  low  momonts,  it  is 
DevertlielcsB  a  most  active  procen.  If  instead  of  accustoming  the  akin  to  a  khock 
by  ^(nulaal  training,  its  aenaitiveaess  be  disri^gardod,  the  supt-rflcial  shock  fnm  ib» 
cold  wat«.'r  is  not  the  only  result.  In  proportion  to  it  will  be  the  conrwpoBding 
shock  to  thu  internal  organs  upon  which  the  retreating  blood  must  rush.  If  tberc 
he  a  weak  point  in  iiny  one  of  these,  the  congestion,  due  to  the  sudden  acoea  of 
blood,  may  prove  most  mischi'evous.  Vessels  that  may  be  equal  to  a  certain  strain 
nuiy  give  way  if  unduly  engorged.  Hence  the  necessity  for  caution  in  iuunendog 
tho  body  in  perfectly  oold  water.  The  ordinary  sponge  batli  is  t>ufficteutly  inn- 
gorating,  and  though  requiring  some  care  at  first,  ia  rarely  productive  c£  any 
but  the  best  rraulta.  It  braces  the  skin  by  thoroughly  flushing  all  ita  voMsb  aod 
80  incrcasiug  the  activity  of  its  glands,  while  at  thi;  iiuuic  time  it  imparts  a  faeshl^ 
tone  to  the  entire  nervous  system.  The  very  effort  necessary  to  withstand  the  fiztf 
Rhock,  l^»e  it  not  too  violent,  is  productive  of  good.  The  colder  tho  water,  ao  kng  m 
vform  roactton  follows  its  application,  tlie  greater  will  be  ita  tonic  or  stimulaliiif 
effect.  All  ciinnot,  indeed  should  not^  adopt  at  once  and  without  preparaoon  thf 
quite  cold  bath,  uny  more  than  they  could  or  should,  without  the  necessary  tninoi^ 
attempt  an  athletJc  feat  requiring  great  strength  and  endnranoe.  fiut  jut  as  tht 
blacksmith's  mu&clee  gradually  gain  strength  by  use,  so  do  the  outan*>ous  nervB 
acquire  power  to  resist  external  influences  by  the  exertions  they  moke  to  with- 
stand the  slight  shock  of  each  successive  Imth.  Experience  has  shown  thai  tbotf 
who  can  take  the  cold  or  even  t«pid  bath  daily  are  less  liable  than  others  to  "cald 
a  cold  ; "  or,  speaking  more  correctly,  to  lose  heat  suddenly.  Reautts  at  ttmesfoUov 
the  u-ie  of  the  cold  bAth  which  aiv  clear  iadicatitnis  that  the  luxury — for  it  is  wadk 
— should  not  l>e  again  indulged  in  ;  as,  for  instance,  when  the  skin  remains  blneod 
cold  in  spit«  of  friction.  Here  reaction  is  wanting.  Or,  again,  if  for  some  tinw  aftir 
the  iMith,  the  batlu-r  should  feel  languid  and  disinclined  for  work.  In  that  cMe  tfaf 
reaction  has  been  too  much  for  his  nei^'ous  system ;  and  in  either  event  tepid  water 
should  be  flubtttitnted  for  cold  in  future. 

iVnt  Touxt  or  Sheet. — A  aet  touM>J  wrung  out  and  applied  witli  «-igonnis 
forms  a  useful  substitute  for  tiio  aponge-lAth  for  deticAte  p<?oplc  who  shrink 
the  shock  of  immersion,  and  In  most  cases  it  will  in  time  so  utrengtheD  and 
torn  tho  skin  to  variations  of  temperature,  as  to  prepare  it  to  endure  the  oti^awl 
more  tonio  bath.  Where  tho  circulation  is  feeble,  the  towel  may  be  dipped  is 
water  of  80*  or  90°  Fahr,  lowered  from  day  to  day  to  cold,  the  towel  being  wl 
wetter  and  wetter  each  limcL  By  this  means  the  power  of  rewsUon  wfll  W 
increased,  and  tlm  ausceptihility  to  chill  and  catarrh  much  diminished. 

A  UKt  sheet  us  a  friutional  method  ia  a  little  more  severe,  the  water  being  nssd 
quite  cold,  and  the  body  being  entirely  uncovered.  The  sheet  is  thrown  on  lik*  a 
long  cloftk,  and  nibl}ed  loosely  up  and  down  for  three  or  four  minutes.  For  ^vm 
with  faiily  good  cireuhition,  but  uuinured  to  ooW  water,  it  ia  the  best  ibmh  rf 
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■ocuatoming  thi-m  to  it,  withtlrawing,  as  it  does,  but  little  animal  heat,  Bcnd  occ** 
sioning  but  little  phyxtcad  exertion,  yet  affonling  at  the  same  time  a  gentlft  though 
sufficient  Btimulation  to  the  ukiti,  and  through  it  to  th«  nerve  centres.  As  with  the 
towel,  the  wetter  the  sheet  can  \m  borne,  so  that  reaction  follows,  the  bett«r,  while 
the  dryBr  it  is  n»d,  the  more  rapid  will  be  the  reaction, 

ifitw  and  Sea  Batlt, — Under  the  head  of  "cold  bath"  we  must  not  omit  to 
notice  nvev  and  sea  bathing.  This  lias  many  ad^-antages  over  tJie  sponge  or  even 
the  more  thorongh  domestic  bath.  After  a  good  dive  and  stnrdy  swim,  to  iiuicken 
Che  circtiltttion  and  luwist  in  efll«tiiig  a  reaction,  there  is  far  hsB  riak  of  taking  cold. 
In  the  ptire  sen  air  also  that  m  rapidly  passed  through  the  lungs  in  swimming,  the 
amoant  of  health-giving  oxygen  is  very  much  greater  than  in  the  imiwveriahed  air 
of  the  best  ventilated  bath  room.  Here,  aa  elsewhere,  the  earlier  the  bath  tho 
better.  At  all  events  if  a  swim  is  to  be  indulged  in  after  breakfast,  that  meal 
dtonld  be  a  light  one.  'Hie  pi-esouce  of  an  increased  amount  of  blood  in  the 
stomach  is  one  of  thfl  eaaonttolH  in  digestion  ;  hence,  everything  that  tends  to  di\*ert 
it  from  that  organ  retard!^  the  prooees  and  is  hurtful.  Assuming  a  proper  reaction 
to  occur  after  bathing,  the  blood  will  forsake  the  stomach  and  flow  towards  the 
akin.  Tho  common  results  of  disregai-ding  thla  plain  physiological  law  ore  indigestion, 
flatulent  pain,  and  headache.  For  like  reasons,  all  mental  stmtn,  reading  or  deep 
tliinking,  should  be  avoided  for  half  an  hour  after  a  lieavy  meal,  by  which  time  the 
powerfnl  juices  of  the  Htomach  will  have  obtained  a  fair  hold  upon  the  food  to  be 
digested.  These  remarks  apply  more  esiiecially  to  ont-door  bathing,  for  the  etimn- 
Imting  action  of  water  is  in  proportion  to  its  agitation.  But  there  is  a  more 
immediate  danger  than  that  of  reaction,  which  withdraws  the  blood  from  the 
stoma'.^h  during  digestion — the  danger  of  congestion.  If  this  was  to  be  guarded 
against  in  the  morning  cold  bath  at  homo  when  fasting,  it  is  clear  that  after  a  meal 
when,  to  aid  digestion,  the  internal  organs  ha^e  alreoily  drawn  towards  them  large 
supplies  of  blood,  greater  care  is  necessary  when  such  %  contingency  is  still  more 
to  be  apprehended  Those  with  very  pale  skins,  who  are  technically  termed 
ofuemio  or  bloodleas.  ua  well  as  those  having  any  affection  whatever  of  on 
internal  organ,  should  never  bathe  in  the  seo,  or  indeed  at  home  in  cold  water, 
except  tinder  medical  advice.  'JThese  reroarlrs  apply  also  to  the  agi.<d  and  the 
very  young — to  the  former  on  account  of  their  diminishcl  powers  of  resistance, 
and  to  the  tatter  because  of  their  tondemeefi.  Some  children  boor  without 
suffering  the  suddon  chill  of  tho  cold  bath,  or  the  plungo  in  the  sea ;  a  few 
thoroughly  enjoy  it,  but  to  the  great  majority  it  in  little  short  of  torture.  It 
is  really  astounding  that  a  loving  and  flevoted  mother  should  find  it  possible  to 
look  on  RO  ralnily  and  wat«h  lier  tender  little  child  enduring  agonic«  unutterable 
at  the  hands  of  a  repugnant  female  attired  in  orthodox  blue  raiment,  as  she 
nmoTTielessly  dips  it  again  and  again,  to  well  nigh  drowning,  to  tho  acoompani- 
ment  of  a  time-worn  tune  and  throad-biu'e  words  of  endearmenU  "Hiis  may  b* 
Hpartau  love,  but  surely  it  cannot  be  called  English.  Many  a  poor  child  so 
treated  lias  grown  up  with  a  <lroa<1,  nay,  even  a  hatred,  of  the  very  sight  of  the 
sea,  which  was  associated  in  its  mind  with  so  much  oorly  misery.  It  is  notorious 
that  a  dog  can  never  be  trained  to  take  to  the  water  by  Tiolant  immeraioii, 
53 
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Timid  children  are  the  moe,  and  must  be  gnuloally  inured   to  odd   wmts  hf 
moaua  of  tepid  baths, 

^Vmoutg  the  loxuriouB,  the  ailmcDte  which  are  the  result  of  indolmiC  habits  (|«ieiktf 
yield  to  the  genial  influences  of  one  or  other  of  our  watering-placea  ;  mkI  while  all 
thf)  benefit  is  attributed  to  the  change  of  air,  on  perhapB,  to  the  auDcral  walv 
drunk,  it  la  far  more  likely  to  be  due  to  early  rising,  followed  by  i 
swioj. 

y/o<  Bath, — In  a  perfectly  natural  state,  when  man  expoae*  hi*  sldn  to 
healthy  influences  of  the  air,  and  consumes  only  such  food  aa  is  neoesaary  to 
the  waste  ooGOituoncd  by  outnloor  invigorating  exercise,  it  may  not  be  ao  Mmitaal  la 
the  well-being  of  the  skin  that  its  pores  should  be  assisted  in  their  effbrta  to  dMOM 
thon-iselvps.  Cold  river  or  sea  water  may  suffice  for  the  washing  proceas,  vxaUttk 
by  either  heating  the  water,  or  the  use  of  soap.  The  ener^'ating  habita  of  life  b 
oijtifi8»<  however,  make  such  acoessories  necessary  ;  so  that  the  daily  bath,  in  cold  or 
tepid  water,  has  to  be  supplumentod  by  more  tburough  ablution  at  least  oooe  in  Iho 
week :  better  atill,  twice.  Happily,  the  Saturday  night  liath  is  such  a  permoflA 
institution  in  this  country  as  to  need  do  description  here— at  any  rate,  ao  Cv  » 
concerns  the  plan  on  which  it  is  performed  at  home.  Many  people,  hovovir. 
prefer  to  take  the  weekly,  or  bi-weekly,  cleansing  bath  at  the  weU-i^>poin(edi  poblie 
baths,  now  so  numerous  and  accessible.  In  this  method  there  is  a  slight  eleiDetttof 
danger.  First,  because,  for  convenience,  the  visit  to  these  baths  is  often  made  tto 
long  a  titoe  bofoi-e  retiring  to  bed  ;  and  next,  because  there  is  risk  of  a  chill  en  Uk 
way  home  afterwards,  the  hot  water  having  opened  the  pores  of  the  skin.  fiMh 
thcBQ  objections  are  surmountable ;  for  although  undoubtedly  the  very  best  tOH 
for  such  a  bath  is  immediately  before  bedtime,  and  the  place  as  near  aa  mi^  \m  k> 
the  bed  itself,  so  that  the  process  of  gentle  pcrspiiution  may  be  eucoora^cd  wilk 
impunity;  yet  such  a  prolongation  of  the  sweating  process  Is  not  imiM^rativa  Tht 
way  to  prevent  mischief  after  a  wash  in  hot  water  at  the  public  hatlks  ia  to 
with  a  cold,  or  nearly  cold,  shower-bath,  arrangements  for  which  wilt  be 
suspended  over  some  three  or  four  of  the  ordinary  baths  at  these  iustitutiana  Ib» 
otTcet  cif  the  cool  shower  is  to  brace  tl)0  nerves,  removing  the  lassiUide  oiM 
experienced  aftor  tlie  warm  bath ;  and,  by  closing  the  pores,  preventing  any  lad 
result  from  ordinary  exposure  in  getting  home.  Those  who  have  the  aooonuaodaliM 
for  takiu;^  a  warm  bath  Ht  home  will  find  a  double  handful  of  common  salt  Uuova 
into  tlio  water  after  the  cleaning  process  has  been  perfoi'med,  a  very  ^rnsttrt' 
addition.  The  saline  particles  are  very  penetrating,  and  no  amount  of  rubbing  •!& 
remove  them  fi-om  the  skin,  u|>on  which  they  exert  a  most  useful,  though  a  ttfj 
gentle,  stimulating  influence,  especially  salutary  in  cases  of  ainggish  liw.  HsI 
only  does  this  act  locally  on  the  skin»  increasing  its  secretions,  but  also  ipoAim 
the  processes  of  nutrition  in  all  the  tissues  of  the  body.  Warm  saa-watar  lolb 
are  recommended  for  this,  among  many  other  reasons. 

The  efiects  of  hot  and  cold  baths  may  be  said  to  be  about  the  same,  so  Car  as  ^ 

skin  is  uoucemed,  although  they  are  arrived  at  by  diflTeront  routes.      Eacii  motbsd 

tends  to  increatied  circulatioii,  but  the  choice  of  bath  rsquins  to  ba  logolatsd  If 

'<«stitutioQal  cousidciations.     In  health,  the  momiiig  bath  should  bo  as  oool  as  ou 


be  coniiortably  borao  (always  aBsuniing  Utat  a  proper  reaction  can  be  rolled  apon  to 
succeed  il),  and  Uio  warm  batli  should  hv  tiftt-d  us  u  {iiniodical  cleanser.  In  disease, 
or  in  a  delicate  condition  bordering  upon  iiiBeaee,  the  case  is  altered,  bpeaking 
geuerally,  and  williout  detiuing  any  particular  degrees  of  beat  and  cold,  the  wamt 
balb  incrosuiea  the  beat  of  ibu  body,  while  the  uold  batb  lessens  it.  Bui  owing  to 
thi^  sysUiui  of  com  pulsation  (which  wo  have  before  cx])[ained  to  be  efioct^l  by  means 
of  perapiratton  and  evaporation,  tending  to  ftqualise  the  temperature  throughout  the 
body),  the  riae  or  fall  in  the  dottubI  heat  of  the  akin  occaaionod  by  the  hot  and  cold 
water  takes  plaoe  within  the  limits  of  a  few  degrees — -viz;,  from  I'S  to  3"'6  Fahr. 
Ab  i\  aeiuiHtiu'ii,  cold,  howuvcr,  in  leas  ajpi'evuble  thiui  that  of  warmth,  and  produces 
greater  congestion  in  the  bi-ain  and  lungs ;  for  aItboU{i;h  incrt:-a!i«d  warinUi  of  the 
skin  causes  diHtention  of  the^te  organ$,  it  at  the  Kame  tinie  relieves  them  by  drawing 
ofl'tha  blood  to  the  surface.  Again,  the  effect  of  cold  is  to  de^>en  respiration,  aud 
to  retard  tlie  contractions  of  the  heart ;  the  air  brt^tbed  is  denser,  and  so  richer  in 
oxygen,  and  thus  internal  heat  is  created  to  balance  the  losa  takiug  place  at  the 
sui-^ce  j  whereas  the  warm  bath,  whUe  it  causes  less  air,  and  therefore  oxygen,  to 
be  token  into  the  lungs,  produces  increased  heat  of  the  body  by  the  mcMihanioal 
heating  of  the  blootl  at  the  surface.  Hence,  the  cold  bath  warms  by  etimuiating  the 
functions ;  the  warm  bath  by  <usuiin<f  tlium.  The  feeble  muscles  of  an  indolent  but 
otherwise  healthy  man  derive  strength  from  the  cold  bath,  and  he  is  thus  encouraged 
to  take  more  exercise  and  beoomes  better  nourished,  whereas  muscles  over-fntigued 
by  violent  effort  experience  reUef  from  a  warm  bath.  The  one  case  needs  ut^ug, 
the  other  helping.  Where  there  is  no  reserve  force  to  draw'  upon,  a  cold  or  even 
cool  hatli  is  ii^urioua  Owing  to  tlie  dis}iosition  of  clothing  about  the  body,  its 
temperature  is  in  a  constant  condition  of  change  and  readjustment,  and  a  man  worn 
with  exc>eB8ivti  muscular  labour  is  very  susceptible  to  these  differences,  aud  the 
soothing  iufluciux-  of  tlie  warm  bath  to  such  a  penson  i.s  mainly  due  to  the  elevated 
tind  equable  heat  diffused  throughout  the  body.  Here,  as  in  sleep,  the  calming 
effect  is  the  result  of  the  usual  strain  being  taken  off  most  of  the  ftmctions  of  life, 
luvalids  may  be  divided  into  two  classes — those  who  have  a  rctKrve  of  strength,  and 
those  on  whoso  rcwjurccH  a  demand  shoidd  not  be  made.  The  former  thrive  on 
ookl  baths,  the  latter  on  warm. 

A  warm  bath  may  be  said  to  range  from  blood-heat  98°  Fahr,  to  101"  Fahr., 
and  the  effect  is  little  more  than  by  warming  the  blood  to  slightly  quicken  the 
heart's  action,  and  diut4;nd  tlie  vessels  of  the  skin.  If  the  respirations  become,  even 
in  such  a  batlt,  frequent  or  deep,  and  tlio  perspiration  profuse,  as  is  the  case  with 
some  persons,  the  bath  must  for  them  be  considered  very  warm.  Many  experionco 
these  effects  in  a  bath  of  but  102*  Fahr.,  while  others  do  not  obtain  like  results 
uwler  leas  than  114*^  Fahr.  Anything  hotter  than  thia  should  bo  used  with  great 
OBUtJOf),  and  for  not  mure  than  a  few  minutes  at  most.  It  is  a  powerful  stimulant 
to  the  skin,  and  through  it,  by  reflex  action,  ou  tlie  heart  and  blood-vossela.  In  a 
genend  way,  tlie  stimulating  effect  of  a  warm  bath  is  in  ]>roportiou  to  the  increase 
of  heat^  and  the  quieting  effect  to  the  decrease.  Many  people  have  found  a  warm 
bath  enablu  them  to  dispense  with  slef^  Napoleon,  alter  tlie  fatigue  of  a  battle, 
had  recourae  ta  it  instead  of  yielding  to  sleep,  and  so  was  suflicicntly  refreshed  not 
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only  to  push  oa  in  the  nighty  but  to  Mi|^LgB  th«  tmemy  on  the  miAOwding  iMj. 
The  explanation  is  Bimple.  Tho  wcarinesH  of  the  muaoles  is  occuioned  by  thr 
accumulw  Ion  of  the  waat*  produced  by  their  f unctiona,  and  the  body  beii^  over- 
tired and  so  oiiable  to  supply  further  secretions,  the  heating  of  the  blood  fAciIit&t«t 
the  process  of  lenovation,  and  so,  for  the  time  being,  effecbi  thtf  itauw  remit  u  it 
ordiimrily  broaght  about  by  physical  repose.  Such,  indeed,  ia  the  restondn 
influenoft  of  th«  warm  water  to  the  jaded  frame,  tliat  a  weary  re*'ellcr  rctu 
home  from  a  ball,  and  having  jierhapa  but  four  hoars  to  i«Bt  bfeftore  reeaining  ^ 
would  liiid  that  half-an-hour  in  a  warm  bath  would  make  the  Little  time  left  for 
sleep,  equal  in  efi'flct  to  his  uKua)  night's  rest 

We  have  spoken,  however,  of  the  hut  bath  as  a  cleansing  prooes  alaa  In  tliii 
capacity  it  has  to  call  to  its  aid  an  article  of  onlinary  domestic  use,  the  DAtoiv  of 
which  is  oomparativcly  Utile  known.  This  article  is  soap.  Let  us  consider  tor  a 
brief  Apace  of  what  this  jpreat  cleanser  oonsists,  and  when  we  have  done  tUs, «» 
shall  have  added  to  our  knowledge  of  tho  effect  of  heat,  and  of  water,  a  thiid  gnt 
ag43nt  in  oleanaing  tlie  skin,  and  shall  be  prepared  to  nndertitaad  the  bnth  of 
which  is  a  oombioation  of  all  thrc^e.     But  finit  of  all,  what  is  soap  1 


Soap. 

The  hard  soaps  employed  far  domestic  purposes  are  generally  made  by  boiliog 
togeUier  certain  uiuiual  or  vegotablo  fats  or  oils,  and  caostio  soda,  which  is  mostly 
obtained  £i-om  the  crude  carbonate  of  soda  of  the  alkali  works  by  depriving  it  of  (IB 
carbonic  iwid.  When  iKiilod  with  wat^r  and  slaked  lime,  the  carbonate  of  loik, 
technii.-ally  known  as  "soda-ash,"  parts  with  its  carI>omG  acid  to  the  lime,  tlu 
compound  falling  as  insolublo  carbonate  of  lime,  whilst  tho  cauatto  soda 
diiJSolvHl  in  the  clear  liquid.  This  liquid,  which  constittites  what  ia  termed  dw 
or  JyEj,  is  eart-iuily  drawn  or  syphoned  ofTfrum  the  deposited  carbonate  of  linwi 
concentrated  by  boiling,  until  it  is  of  tho  desired  strength.  Hie  purity  of 
water  used  in  preparing  the  ley,  as  well  as  in  other  partJi  of  tlte  process,  is  of  grsil 
im[)ortance.  Bain,  river,  and  lake  watar,  when  accessible,  are  always  prefenrd  \>f 
the  soap-maker  to  spring  water,  iu  which  the  presence  of  tho  aalta  of  lime  tad 
magnesia  decompose  ami  cons^uuntly  waste  tJie  soap. 

The  method  usually  followed  in  making  hard  soaps  is  to  boil  a  weak  sol 
caustic  (KKla  ley  wltli  the  fat  or  oil,  stronger  leys  being  A<1ded  from  time  to  time, 
then  a  solution  of  salt  and  water.  This  causes  a  number  of  small  granutar 
to  rise  to  the  surfaoe  of  the  liquid.  Tliese  which  are  entirely  free  from  un 
oily  propcrtios  aresoap.  By  removing  the  spent  I^,  and  boiling  these  jMkitiolea  eidur 
with  n  strong  ley  (or  a  weak  one  which  concentrates  as  it  bmls),  the  aomp  aBfarsMi 
in  a  granular  unusa,  and  after  a  few  hours  is  transferred  to  large  niooUs  «r  fruMB 
composed  of  masonry,  iron,  or  wcx>d,  where  it  remains  for  three  or  four  thiys,  or  «Btil 
it  hat)  become  hard  enough  to  by  cut  up  into  bars  or  cakes,  after  which,  if  nmi— ij. 
it  ia  dried.  TJie  conversion  of  fut  or  oil  into  soap  is  termed  aaponifieatioa  IV 
chief  souroes  of  the  animal  fnU  employed  in  making  hard  noapa,  are  own  aai 
sheep,  the  f<tt  of  both  of   which   when   treed   from  extraneous  sulstanoa^  sod 


melted  down,  forms  tnlluw 
moBt  hanl  aoapK. 

Cocoa-nut  oil  ii  used  for  the  idaiiufacture  of  niariiio  soAjm,  LwcaiiM',  uniikt; 
oil  other  kinds,  it  is  not  I'emlfrtKl  iti!>oItib)c  hy  briiic,  aiid  therefore  will  pnxluoe 
lather  whrm  usM  with  sea  vat«r.  Hani  roaim  can  be  obtained  by  uung  potash 
instend  of  soda,  pro\ided  th«  fat  be  a  solid  ona  Sncfa  soaps^  howorcr,  arc<  cf 
a  softer  coumstimcy  than  thoae  made  from  itoda.  Gaustic  poUali  in,  therefore, 
general)]'  confined  to  the  pi'eparatioii  of  RofWonym,  the  Ifcst  of  wliiub  form  tliu  batus 
of  shaving  soaps.  Owing  to  its  cau»tic  nature,  Roft-soap  is  unCttod  for  gcitcrnl  use 
na  a  skin  detergent  or  cleanser. 

The  following  ara  the  principal  \-arietic«  of  doniFStic  soaps,  tii«  cruder  kinds  of 
which  are  ofleii  tndisoriminately  used  for  wiudiiiig  clothea  and  cleansing  llio  &kui. 
When  employed  for  the  latt^tr  ptirpofie,  however,  they  are  ErequooUy  subjected  to  a 
different  treatment,  as  described  under  toilet  soopo. 

CaatUe  Soap — MartnilM  Sonp—VfineUan  Soap. — In  the  soap  prepared  at 
UoneiHee,  a  larger  proportion  of  olive  oil  is  used  than  in  the  other  variQtieo. 
The  oliTe  nil  is  insatiably  mixed  with  other  oils,  such  as  Unseed,  poppy,  or  ground 
nut.  By  tliifl  addition  the  product  is  rendered  lesa  bait],  and  more  n'odlly  miscihle 
with  water.  The  veinrd  appearance  is  produced  by  pouring  into  the  soap  whon  in 
Um  paaty  condition  from  the  roae  of  a  wntoring-pot  soda'tey  containing  a  small 
quantify  of  iolpfaido  of  axUuDi.  White  casttlti  soap  is  a  superior  variefy,  and  owes 
its  exccUeace  to  the  purity  of  (Jk*  embstaut^s  from  wliich  it  is  made.  It  Is  iu  high 
repute  as  a  safe  and  emollient  akln-soap. 

Castor  Oil  Soap. — Made  from  caALor  oil  and  soila.     A  very  emolliexit  »oap. 
Coroo-RKf  Oil  Soap. — Cocoa-nut  oil  is  obtained  by  boiling  tlio  crushed  kernels 
of  the  fruit  of  the  cooonrnut  palm.     Soaps  made  with  tiits  oil  have  a  capacity  for 
^biorbing  about  three  times  aa  much  water  as  ordinary  soap,  and  lather  freely. 
^B  Lard  Soap. — lArd  and  soda  afford  a  very  white  nnd  pure  soa|>.  untirely  free 
^nm  smell. 

Pah/tOU  Soap.—THm  is  made  from  tht  oil  yielded  fay  boiling  the  fruit  of  the 
Guinea  palm.  Few  soaps  riv^l  in  oxcellenoe  and  emoUiont  pro|>ertiefi  that  mode 
by  saponifying  palm  oil,  whether  blcocheti  or  unbleached,  with  sod*.  Palm-otl  is  a 
Tory  general  ingredient  in  toilet  KOupe. 

Smin  Soap,  Tsllow  Soap. — Reein  and  soda  when  boiled  togetliur  ore  incapable 
Reforming  a  normal  map,  since  the  re.<un  di£.solve.s  in  the  alkali,  and  the  product 
^Bver  becomes  hard;  but  by  the  addition  of  tnllow,  ui  much  linger  propoiliou  thou 
^Eb  resin,  an  easily  eolulile,  iinefnl,  and  elenntiiiig  hard  Koap  in  obtaine<l,  which 
freely.  If  the  resin  he  in  undue  excess,  the  soap  will  have  an  imtatiug 
when  applied  to  the  akin,  and  aa  it  will  in  these  circamataooss  bo  wanting 
ittesa,  this  characteristic  will  indicate  its  inferior  ijuality.  The  lighter  and 
iter  ontourf'd  varieties  of  this  soap,  are  maoufactureil  from  a  veir  Hue  Ught- 
eotoared  resin  import«I  from  Amerir«k 

Spermaceti  Soap.  —  Mado  from  Hpennaceti  nnd  soda.     A  very  emollient  soap^  but 
dy  madb 

Soapi-^la  uakillg  nAny  of  the  inferior  kinds  ol  soap,  foi-  a  great  port. 
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Kit  th^  tallow,  palm  oil,  nr  other  £atty  component,  a  solution  of  ailicate  o(  wdtau 
subhtitiitcsl,  which  ia  much  cbeapur,  and  givea  nn  eqnnllv  hard  and  cleansing  aoajt 

Tallotc  Soap,  Curd  Soap. — The  pvirest  oord  soap  is  Doajile  from  tallow  and  khLi 
only.     Am  excellent  aoap  if  wpII  made. 

ToiUt  StMpt. — These  may  bi>  any  of  the  bcfore-menLioiiod  Maps,  rMnolted, 
coloured,  and  scented.  The  inoiit  usiiut  basis  is  pure  white  cnrd,  or  more  frequfntly. 
bleached  palm-oil  eoop.  SometimM  they  are  made  by  cutting  aoentWs  Roap  into 
shredn,  adding  perfume,  and  then  re-uniting  the  shreds  into  a  mass  by  meana  of 
pressure.  Many  of  the  English  toilet  soaps  are  special  preparations,  obtuEMid  froB 
the  same  materialtt,  but  more  highly  puritied  than  thoee  used  in  the  prepatatun  of 
the  ordinary  hard  soaps.  The  colouring  matter  and  perfume  are  added  to  tbesoofi 
>rhen  it  is  in  the  frame,  an<l,  therefore,  after  ita  removal  from  the  pan,  the  h«ii  ti 
which  would  Tolatilise  the  fragrant  esspntiat  oils.  The  addition  of  a  small  qnantitf 
of  Weiiwax  is  soini^tiintw  made  to  toilet  soap«,  with  the  object  of  making  tbn 
firmer  and  of  impi-oviug  their  appearance.  Wfni«  Witid»or  Soap  ta  aometinrta  Mftit* 
from  ourd  itoap  re-mitlted,  and  nt  other  times  from  olive  oil,  tallow,  and  aoda,  both 
varieties  being  scented  with  volatile  oils.  Brovn  Windsor  is  the  white  eaUaani 
with  caramel,  bui-nt  sugar,  or  umber.  Formerly  tlie  white  became  darker  by  mt. 
hence  its  greater  value.  Lai^^  quantities  of  brown  Windsor  soap  are  now  nadr 
from  |ialm  oil  soap.  Oiyt«riitc  So»p  is  any  ordinary  toilet  aoap  oouftnining  dboal 
^V  th  Its  weight  of  glycerine.  Honey  Soap  consists  of  the  eleareat  iqmamens  of  nas 
or  yellow  iioiip,  coloured  witlixafl'ron,  and  scented.  Honey  was  originally  tuedto||ii« 
the  colour.  Tlic  best  kinds  of  honey  soap  are  derived  from  a  mixture  of  palm  aQ,  fv 
olive  oil,  and  curd  soap,  coloured  and  scented.  Transparent  Soap  vaa  fixxoKly. 
and  is  now  oc«aaionatly,  made  by  dissolving  dry  taUow  soap,  or  tallow  and  jdlov 
soap  in  npirita  of  wine.  The  clear  solution  when  cool  is  run  into  monldH.  in  vhkli  it 
is  kopt  until  of  the  required  hardnens.  Large  quantitieii  of  transparent  soap  are  taw 
obtained  by  boiling  together  coooa-imt  oil,  castor  oil,  tallow,  aogar,  and  aodalsy. 
A  hmmd  Soap — tlie  htivst  is  miidc  from  lard,  suet,  and  cocoa-nut  oil,  and  scented  wilk 
oil  of  bitter  almonda  Tbe  cheaper  siid  inferior  kinda  are  perfumed  with  an  artifiml 
oil  ef  bitter  almonds,  made  from  benzol  and  nitric  acid,  and  called  **  ■nwsniflr  cf 
mirbana" 

The  various  colours  of  the  diderent  fancy  and  toilet  soapa  are  derived  from  thr 
following  BouroM; — Red  from  vermilion,  ehnmie  red,  corallme,  dragon's  blood,  sad 
carmine.  Brown  from  caramel  and  umber.  Y«Uoio  from  palm  oil.  annattoh  add 
satTmn.  Bim  from  Prussian  blue,  ultnimarine.  littnns,  and  indigo.  VwUt  Ena 
fuchsia  dissolved  iu  glycerine.  Or^n  from  a  mixture  of  palm  oil  and  BltnsHiiat 
Altliough  many  of  the  abo%'e  materials  are  entirely  hamileBs,  there  ars  oUmi 
which  in  tliis  respect  ar.:i  at  lenst  quostionnblc.  Such  are  vemulion,  a  mvnond 
compound  ;  cluromo  red,  a  |-treparatioii  of  lead ;  and  fuchain.  one  of  the  «aal4tf 
coloui-M,  which  \-ery  frequently  contains  arsenic. 

AfetlicnUd  Soups. — Tbesc  are  the  ordinary  hard  Or  toilet  ao^w  with  irtuch  aoa" 
medicinal  ogont  has  been  incorporated. 

Tliiit   so    im|M>rtaiit  a   commercial    product   as   Boap    should    be    oocastOBaltf 
adnlterated  will  cause  little  surprise.     The  chijf  materiola  used  mn  dnlrtv  f 
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Britiah  f^ynxi,  siarob,  gelatinPi  pumioH  itUme,  baryt*,  and  otiier  insolDbta  earthy 
matters.  FortuuuUrly,  with  the  «xcep(ion  of  thn  first  of  ihe&v.  none  duwolve  either 
in  hot  or  cold  water,  ami  therefore  settle  At  the  bottom  of  the  Vmsnn  ujKni  standing, 
and  so  tbmr  prrM^nce  may  W  readily  detected.  '■ 

Indindtully,  the  two  Kubst&nL-es  employed  in  the  manufacture  of  domestic  ftosp 
jire  singnlorly  ill-ul^ited  for  the  purpone  of  clraiuuu^  tho  skiii.  GAustic  sodiL  bring 
powerfully  corrosive,  dissolven  the  cuticle  when  applied  to  it;  wbiUt  the  oils  and 
fikts,  firom  their  well-known  inability  to  mic  with  water,  are  altogether  unsuited 
lor  ahhitiotu  Bnt  when  the  twn,  by  tieing  boiled  or  heated  together,  are  made  ttf 
act  cthemicaUy  on  each  other,  the  distmotive  qualities  of  poch  are  obliterated  nnd  a 
mem  compound  is  formed,  wliich  is  not  only  entirely  harmlesa  to  most  nkinij,  but 
readily  soluble  in  hot  water  and  miscible  in  cold.  In  short,  this  substance,  'whidi 
is  soap,  possesses  so  specifir  a  value  as  a  cutnneous  cleanser  that,  after  fl  la]«e  of 
nearly  two  thousnnd  yi;ar«,  the  in*entrvo  mind  of  man  has  failed  to  sa]ierscdo  it,  or 
even  to  devise  an  equally  efficient  substitute. 

The  nitionate  of  the  cleansing  action  of  soap  is  as  follows :  the  dirt  adhering 
to  tho  body  is  mostly  oompowd  of  dust  acl  other  extnuieous  matter  combined  with 
the  perspiration  and  the  |p:vasy  escretiou  from  thi>  skin.  When  onliuary  hard 
soap  is  brought  into  contact  with  wster  it  is  decomposed  and  gives  up  part  of  its 
soda,  which  unites  with,  and  remo^'es  fbom  the  skin,  the  nnctuoos  dirt  thus  Tendered 
miaeible  in  the  water  used  for  washing.  As  tlie  more  tlm  liberated  soda  is  diluted 
the  leas  will  be  its  oanstio  ufleet  on  tli«  skin,  it  is  clear  that  a  libenkl  supply  of 
water  ahonld  accompany  the  use  of  soap  in  pereonal  abtotloo. 

^^■^-  Tiia  Tu&KisH  Batb. 

^^^  Within  the  lost  twenty-fire  yean,  another  kind  of  l>ath  has  become  natnraliMd 
fai  this  country,  which  in  its  salutary  inflnpnrr>R  on  the  skin  Is  perhaps  unrivntledi 
It  is  not  a  little  carious  that  this  bath  should  t>e  pi-euiscly  similar  in  principle  to 
Umt  established  ages  ago  in  Britain  for  the  comfort  of  conquering  Roman  legions. 
Fifteen  hundred  years  have  pAssr^l  sinoi*  tliette  uobte  l>ath<i,  the  i-emains  of  which 
•re  Btill  preserved  in  many  parttt  of  Kngland,  flourished  uurlpr  the  Roman  invader, 
and  vera  for  that  all  suStcient  reason  sbnuned,  as  a  matter  of  course,  by  our  half 
oooqaered  and  still  haughty  ancestors.  Xot  so  with  the  Turk^  whu,  after  tbey  bad 
o^ured  Oonstantinople,  lopidly  adopted  the  Roiuan  baths,  or  TlK>rmB.>,  the  principles 
of  which  tlie  Romans  before  them  had  imjwrted  from  the  conntiy  of  the  conquered 
^^reeks.     An<l  so  it  has  come  aliont  that  this  bath,  which  we  refused  to  inherit  long 

^HgD  from  the  Romans,  has  at  laat,  with  certain  modifications,  been  accepted  by  us  at 

^•Ptond  hand  ander  the  title  or  misnomer  of  "Turkish  bath."  Perhaps  a  few  wvrds 
will  not  tje  wasted  in  endeavouring  to  trace  its  early  history.  Ilamftm,  an  Oriental 
same  for  the  Turkish  Imtli,  ut  literally  hot  spring;  and  Captain  Kennedy,  in  his 
trarela  in  Algeria  and  TXinis,  states  that  such  springs  are  commonly  met  with  in  the 
East.  H*^  mentions  one,  tho  Hamiin  Meskboutin,  having  a  temperature  of  203* 
Fahr.  The  va[>oitr  produocd  In'  the  boated  rocks  orotmd  similar  spots,  in  all  pro- 
ttlity  Buggested  the  artiflcia]  form  of  >-apoiir  hath  long  held  in  repute  among  the 
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American  Indiana.  TIjq  sweating  houses  which  were  « 
down  to  tite  comiuenct-ment  of  the  preitent  century  wer 
A  little  pyramid  was  built  of  atones,  a  hole  beiixg  left  ) 
aide  where  persons  could  enter,  and  seat  thcniselvea  on 
after  the  place  had  been  sufficit-ntly  heated  by  bumia 
eacape  of  heat,  the  two  at>ertiireB  wero  temiMn-arily  clow 
euLered  naked,  and  when  duly  sweated,  relumed  home  an 
■wen  at  tx^t  hut  clumsy  metiiods  for  procuring  increaa 
most  perfect  ap)mratus  for  tliis  purpose  we  are  indebted 
the  Romans  to  construct  Hrcs  under  the  floor  of  the  b 
botli  was  produced.  Tliis  under-fire,  which  is  the  principl 
bath  is  heated,  was  the  Roniau  method  for  heating  th< 
baths  or  theraiEu. 

The  different  paru  of  the  bath  proper  were :  V^Hia 
dressing  moms;  Tepidarium,  the  mwlerately  warm  roDii 
room ;  and  Laeonieian,  the  hottest  of  all,  but  rarely  used 
tbeae,  the  Boman  batlicr  entered  the  iV^tVarium,  whei 
vater,  and  remained  to  dry.  Owing  to  the  extreme  hea 
hxkL  the  excess  to  which  indulgence  of  tho  luxury  waa  pra 
limiting  the  duration  of  the  l»ath  to  two  hours. 

The  Xurkiiih  bath  in  Caiuitautiuoplu  coiudsts  of  Uu 
a  middle,  and  an  inner  chamber.  The  first  ia  o)ien  to 
a  fountain  surrounded  with  plants^  and  a  platform  ronnic 
off  into  stalls,  each  fitted  with  a  couch.  Here  the  bathe 
round  his  waist  and  another  round  his  head,  casting  a 
Thence,  with  his  feet  protected  by  a  pair  of  woodei 
the  middle  chamber.  In  tliis  marble  chamber,  oom 
T^iiiariitui,  ho  reclines  on  a  raised  marble  slab,  chatt 
coffees  until  the  warm  air,  in  which  floats  a  thin  vapour, 
perspiration.  From  here  he  now  paases  on  to  what  wi 
the  Eoman  bath,  where  the  temperature  is  higher  and  thi 
of  wftler  being  constantly  cost  oil  the  pavement  Lying 
a  time,  Bhanipooe<i--i,s.,  pressed,  pinched,  and  his  limbs 
till  they  craok.  Tliis  done^  an  attendant  scrubs  him  c 
glove  and  a  little  water,  rolling  off  and  removing  £» 
epidermis.  Then  comes  Uie  soaping,  which  is  done  wil 
upon,  the  Ixxly  being  thoroughly  cleansed,  tlic  operatiim 
from  head  to  foot  with  warm  water.  From  here  ha  IH 
for  th(i  hall  where  h'l  left  his  clothr«,  and  thflre,  lyi^ 
is  cooled  with  a  fun  of  feathery  by  a  lioy.  The  whole  pi 
four  hours,  and  is  usually  resorted  to  once  a  week,     I 

'  improvement  upon  the  Uoman  bath,  which  was  often  si 
doubtless,  was   mainly  its  downfall,  just  as  moderatiot 

j  survival  of    the  Turki.-Ji  aiethod.     In  otlier  respects,  1 
favourably  with  the  oldei-  Uth,  or,  at  all  event 
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this  sy»t«n)  of  bathing  into  Uiis  country  appenr  to  liare  tliougbt  so,  since  we  find 
the  Turki&h  vapour,  and  the  cooling  procew  of  fanning,  repUocd  bjr  the  Rcmtu 
pliui  of  firy  air,  douche  or  plunge. 

Tho  tint  MKuUcd  Turkish  baUi  untumliicd  nmongst  us  wai  built  hy  Mr. 
Urquhart  at  Blarney,  in  Ireland,  about  IHAG,  and  tlii»  was  followed  in  England  by 
Mr.  Crowabay's  bath  in  1S57.  Sinc(>  then  Turkish  hatha  have  mnltipiicd  coTisidembly 
throughout  the  metropolis.  Indeed,  after  the  ahort  outline  juat  given  of  tho 
OoustantinaplB  bath,  and  the  pretty  guniuvl  knowledge  all  have  moru  or  luu 
now-a-days  on  such  subject«,  it  seenis  almost  superfluous  to  describe  tho  Anglu- 
Turkiiili,  except  as  enabling  one  to  tnako  a  fc-w  helpful  suggestianB  on  tho  subjoct. 
The  chief  object  of  this  kind  of  bath  is  to  warm,  relax,  and  induce  gentle  and 
prolonged  perHpiratiun,  and,  although  very  high  temperatures  con  be  borne  m 
dry  air,  1^0°  to  HO'  Kalir.  is,  in  ordinary  oases,  sufficient  A  tenipimture  of  150* 
dries  tho  skio,  dmwa  off  the  fluid  from  the  blood,  aud,  Imnl^/niug  instead  of 
softt-niog  the  scarf  fikin,  interferes  with  its  removal  Furnace  men  constantly 
work  laboriously  in  a  tirmporuture  of  200"  Kalir.,  each  nian  drinking  as  nanuh 
M  n  gallon  of  fluid  every  hour  to  replaco  the  loss  by  pcrspiiation.  When  Turkiali 
bftths  were  novelties  and  experiments,  a  bather  would  often  lake  in  with  him  an 
egg,  for  tho  pleasure  of  seoing  it  oook  on  his  lap  aa  he  eat  in  the  hottest  room. 
If  we  torn  for  a  moment  to  what  we  ascertained  when  oonxidering  the  skin  as 
a  regulator  of  heat,  we  Hhall  find  the  oxplunation  tliere  of  the  difierfiit  etTects 
of  heat  on  living  and  dead  organic  matter.  And  now  for  a  word  or  two  on  the 
Turkish  bath  as  commonly  conducted  in  this  country.  So  far  as  the  esseutiate 
of  this  fonu  of  l>ath  are  oonoemedj  the  plan  at  all  places  is  tlie  same,  the  only 
cii£ercnce  being  tiuit  some  have  hot  chambers  representing  three  degrvea  of  heat, 
wliiliit  others  have  but  twa  The  first  step  is  to  throw  off  the  shoes  in  the  vestibule, 
an  Orieatnl  rule  impemtivu  as  the  laws  of  Uie  Medes  and  Persians.  In  socked  feet 
one  then  enters  the  friffidarittw,  or  cool  room,  which  is  either  partitioned  otT  into 
stall-like  recesses,  or,  better  stilt,  into  Keporate  closets.  Stripping  hec^  osw)  binds 
a  cloth  round  the  luius,  and,  provided  with  another  to  lie  on,  losses  ihrongh  a  well- 
padded  door  into  the  Calidariunh,  the  tcinperaturo  of  wldch  ordiiianly  ranges 
between  130"  aud  140'  Falir.  Here,  for  U»o  next  hour,  or  Iwst  part  of  it,  the 
bather  reclines  cithto-  upon  a  marble  ahib  or  upon  a  zig-zag  wooden  diair,  a  moat 
luxurious  form  of  sup|)ort  for  ovory  part  of  the  l>ody.  At  this  point  personal 
idioc^'ncraaies  havu  to  bo  cuuiiidered.  Tliere  may  be  one  or  more  chiimbers  beyond 
of  increasing  tem|)eiuture,  Nearly  always  th^re  is  one  of  180',  or  thcrcabontK, 
uid  often  another  of  over  200'.  tjome  ai*e  heated  to  240",  and  even  much  Idglier* 
It  is  impossible  to  lay  down  any  6xed  rule  as  to  when  tliese  extreme  tern* 
pcrabtma  uhould  be  tripiL  Many  habitual  bathei-s  make  their  way  direct 
to  one  of  the  hotter  chambers,  and  after  ten  minutes  or  so,  return  and  spend  tlie 
rest  of  the  time  in  the  Calichrium^  Most  beginners  will,  however,  do  well  to 
content  themwlvps  -with  n>uituning  Ui*-ir  half  or  tliree-quartors  of  an  hour  in 
the  Calidariuiit^  or  until  free  perspiration  IjAS  been  obtainf^,  wliioh  will  be  greatly 
&ciUtated  by  co|jiuus  draughts  of  water.  The  pr»|)er  condition  will  be  evidenced 
by  tho  bedewed  appoaruico  of  the  entire  body,  and  when  this  occurs  the  right 
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momwxt  Ijoa  arrived  for  the  next  prooee» — the  Bhampoo 
this  state  of  perepii-ation  by  even  niompntarily  entering 
be  Q  serious  mistake.  If  vixited  at  all,  it  should  be  bef 
this  stage.  The  only  effect  of  a  great«r  heat  would  be  to 
rpfwRR  iigain  to  perspire,  and  so  render  tlio  entire  bat] 
bo  contented  with  a  moderate  perspiration  and  to  resigr 
end  at  the  next  bath  the  pores  will  act  more  freely ; 
the  next  occasion  try  the  Laconicum  first  Where  t 
producing  full  perspimtion,  soiuu  find  it  much  exped 
a  cold,  douche  before  entering  the  Calidarivm,  Thi«, 
The  process  of  shampooing  is  performed  in  the  Lavai 
the  model  of  that  already  described  as  practised  in 
the  coarse  of  soaping  that  foUowH.  Here,  however,  ti 
before  returning  to  tho  dre&iiing  room,  where  the  Turk  n 
the  Englishman,  who  is  clenrly  more  an  antique  Koman 
the  shani|iooer  a  warm  followed  by  a  cold  douche  ;  or,  b 
from  further  attention,  pinngee  boldly  into  a  capociiMH 
and  issuing  thence  is  arrayed  in  the  warm  Wthing-dr 
now  rt^turns  to  the  Fri^durtuvh,  where,  I'eclinin":  on  a  a 
soothed  with  a  cigarette  and  a  oup  of  Turkish  coffee,  he 
in  a  little  world  thnt  knows  neither  pain  nor  care.  A 
moisture  ha-^-ing  disappeared  from  the  surface  of  his  skin,  1 
he  recalled  to  earth  and  his  body  to  his  clothes  ;  and,  retni 
world,  he  will  feel,  despite  all  loss  by  perspiration,  jnat  do 
in  brief,  is  that  matchleffl  purilior,  restorative,  and  hixni 
WiUi  some  the  warmth  of  the  hath  will  bo  found  to 
ihf>  action  of  the  heart  When  this  is  the  cuae,  or 
the  head,  a  moment  or  two  in  the  Xavofoptiim,  or  at 
water  thrown  over  Uie  licwl,  will  suffice  to  remove 
are  three  grand  maxims  that  all  who  ufse  Turkish  bol 
fil«t,  never  to  return  to  the  Fri^idarium  until  aft 
■Mondly,  to  avoid  all  undue  excitement;  nnd  thirdly,  1 
tiie  horizontal  positioiu  Oonvet'sbtion  shotUd  be  aptcri 
stage  of  the  bath,  even  in  the  final  one  ;  but  it  is  eapecti 
hot  cimmbera,  where,  if  carried  on  at  all,  it  shonM  be 
desultorily.  Physical  exei-cise  of  any  kind  is  objecti 
inBuonce  whatever  should  be  |>ermitted  to  internipt  the  i 
bathing  process.  Occasionally  the  air  of  the  cold  room  w 
of  rapid  refLction  after  the  douche  or  plunge,  as  mtliei 
quality,  as  the  bather  will  find  on  further  ac<|uaintance ; 
wisely  tn  aasist  the  skin  hy  ratoming  for  say  thirty  m 
Copious  dranghtfi  of  water  taken  in  the  hot  rooms  are  n 
bntsxceasire  water  drinking  at  times  produces  an  ngly 
TIiP  nlinmpooent  seem  singularly  exempt  from  small  ailni' 
being  a  little  eczema  on  the  feet  from  constantly  at 
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There  an  peopUr  vbo  seem  to  be  unable  to  pen^nra  at  all  in  dry  air;  for  tliem 
tlie  only  »?!rvicr^blc  Turkish  \vai\i  will  hf>  ono  possessing  a  vapour  chamber.  The 
tflmperatura  of  such  a  chamber  usnally  vanm  bfltwean  122"  and  138"  Fahr. ;  a  heat 
at  wliich  vapour  would  bo  HoaMinft,  did  not  sumo  of  it,  falling  on  tho  cooler  akin, 
ooodoiise  and  ttius  mitigdto  tlie  extreme  bsai.  Finally.  tti>'  objects  o(  thu  Turkish 
bath  may  be  summed  up  thua:^To  preaerre  healUi  and  to  cure  disease.  With  the 
last  it  is  not  our  province  here  to  deal  \  ipth  the  way  in  vltich  it  preeerves  healtli 
and  so  prevents  diseoae  we  are  in  a  measure  familiar.  In  nn  artificial  state  of  life, 
eSicumlfered  with  clothes  that  exclude  the  air,  enervated  with  varians  exeesMs, 
U,U>  hours  and  unwholeaonie  food,  tlie  akin  can  scarcely  be  kept  in  a  healthy 
oonditimi  by  the  use  of  ordinary  ablution.  By  auoh  mewia  the  outside  may  be 
olRomHxl,  and  in  a  natural  Gtate,  exerciae  and  the  efl<K)t  of  bracbi^  air  on  the 
akin  would  ilo  the  rust ;  but  rirriiiit.stiuun^  ok  men  are  in  cities,  ve  reqfuire  Mnne- 
thing  that  will  help  the  skin  to  act,  and  this  in  the  sole  obj»M)t,  the  Alpha  and 
the  Omc^  of  the  Turkish  bath. 


CUNDITJONS   THAT    IkFLUKKCB   THB    HeAI.TH    OP   TUB   SkIN. 

ClMA^meM.— It  is  nut  flattering  to  man's  diameter  f<>r  cleanliness  that  his 
Batorol  covering  should  compare  as  unbvourably  aa  it  does  with  his  linon — that  he 
should  be  content  with  a  elean  veet  less  oft-iMi  tluui  a  clran  shirt,  and  with  a  dean 
skin  Imss  oft^n  than  (>ither.  It  health  were  peferred  to  appeannoe,  the  order  of 
conipariaon  would  be  shirt  clean,  vest  cleaner^  and  akin  cleanest  One  is  reminded 
ithe  remark  applied  to  cf^rbain  peasantry  who  were  for  ever  washing  a  dean  shirt 

wearinf;  a  dirty  one,  "  thuy  keep  one?  to  wash,  and  the  other  to  wear."  It  is  niudi 
tiie  samo  with  the  Khirt  and  the  skiiL  Xot  from  any  Ifiok  of  cleanK'  principle,  but 
^nply  for  want  of  a  standard  nf  deanlinen  as  dsttnite  in  the  ont;  aa  in  the  other, 
and  as  good  a  knowledge  of  tho  akin  aa  of  its  artiGoal  coverings,  "nie  profuse 
|Nn|>iratiou  consequent  on  Itard  work  will  cloanBO  tho  skin,  if  aidc^l  only  by  an 
OtMBAonal  sluice ;  but,  in  Nature's  eyex,  tlin  sodcotory  man  that  is  content  with 
■neb  ablntion  memly,  habitually  weam  a  dirty  skin,  and  sooner  or  later  will  safler 
ctisDomfort  jiocordingly. 

Suflident  has  been  said  on  the  use  of  hatha,  and  of  the  nature  and  valoo  of 
aoap  :  but  perlia|>s  a  word  on  tlie  special  manognmmit  of  tlio  face  would  not  be  out 
of  phice  here.  As  a  rule,  it  is  woU  to  make  a  lather  ^nth  plenty  of  soop  and  warm 
'wnter,  wliich  should  then  h»  rubbed  into  the  akin,  not  with  th^  towel,  flannel,  or 
glove,  but  with  the  hands.  The  soap  ahonid  thf^n  Imk  nompletely  washed  off  with 
tepid  water,  and  finally  tlie  fac*>  should  b«  Intlied  with  cold  wnter.  Those  who  find 
Miap  irritating  to  thv  skui  would  experienee  relief  by  using  a  teaapoonfid  of  sot 
voUtile,  or  a  few  dt«ps  of  spirits  of  ammonia,  in  a  qnsrt  or  moi*  of  distilled  woler. 
It  cleansfts  i\w  skin  completely  without  cAusing  irritation.  It  is  p^rhapK  dnairable 
to  mention  here  tliat  the  small  black  specks  on  the  face,  to  which  young  people 
bom  fourteen  to  eighteen  years  of  age  ore  i>articnlarly  snbject,  and  which  are  caused 
fay  obstruction  of  the  oil  glanda,  are  easily  removed  by  pressing  with  the  thumb 
DAtla,  and  so  emptying  the  glands.      When  this  has  lieen  done,   the  frequent  uae 
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extent. 


hot  water,  and  friction  ■will  prevent  the  recan 

AUerations  of  Temperature. — In  the  coarso  of  ourvjj 
we  have  leen  tbat  man  is  capable  of  enduring  oxtrcmo  hei 
thaA  of  n  tropical  sun.  His  powerK  of  supporting  int«n« 
attested  by  the  exploits  of  the  Arctic  explorei-a.  Tet  i 
the  pf^rtion  he  subject  to  akin  affection  of  ^ny  kind,  sadd< 
cold,  or  the  reverse,  would  probably  overtax  hia  powers 
variations  of  temperature  were  comparatively  slight, 
opportunity  he  given  for  the  akin  sradually  to  arcHm 
people  may  be  brought-  to  hear  the  change  without  much 
said  that  the  beneficial  eSects  of  the  cold  douche,  after 
Turkish  iiath,  Rwm  to  refute  this  argument.  The  diflR 
the  batJi,  however,  is  due  to  tho  variation  of  temperate 
and  to  tho  fact  that  the  reaction  following  it  promotes  ni 
case  of  a  chill,  no  reaction  occurs,  Uie  mischief  rcsultu 
eJTects,  whereby  the  process  of  nutrition  is  disturbed,  ai 
that  has  Ijeen  restored.  To  susceptible  skins  even  the  « 
summer  will  occasion  profn&e  perspiration,  which  if  ni 
ablution  will  decompose,  and  give  rise  to  local  inflanuuiiti 
who  on  the  iirst  approach  of  winter  sufier  in  haods  aiu 
condition  popularly  termed  chilblains,  re-sulting  from 
feeble  to  overcome  the  resistaiicx;  oflered  to  tlio  poe 
contracting  of  the  vessels  by  the  cold.  The  only  waj 
efieotivo  is  to  dress  warmly  and  to  improve  the  genen 
increases  these  troubles  will  cease. 

lAgtiL — Tho  inSuence  of  sunlight  upon  the  appears 
be  O'i'errated.  Hecent  experiments  with  the  electric  ti 
mean.<i  of  illumination  most  nearly  resembles  sunlight,  lu 
part  light  plays  in  promoting  growth.  It  has  king  been  1 
depriveil  of  light  «[uick]y  droop.  But  a  short  time  Bg< 
light  was  forcibly  ilhistrated.  At  the  close  of  a  public  I 
some  buds  which  liad  remained  on  the  lecture  tabic  had 
influence  of  the  v-lectric  Hght^  while  others,  which  had  I 
dark,  had  made  no  prv^ress  whatever.  Animals,  too^ 
simiJar  sasceptihiUticH,  and  it  i%  certain  that  much  of  th 
faces  of  thottu  whose  Uvea  are  passed  in  our  gloona 
underground  workaliops  is  duo  to  insufficiency  of  light, 
children  reared  in  liadly-lighted  nurseries  and  leethetic  p< 
windows  with  coloured  glass  still  further  to  dim  the 
inevitable  penalty  in  pale  faces  and  impaired  health. 

Certain   skins   are   very   susceptible    to   the 
Freckles,    or   small    spots  of   discoloration,    are   due    _ 
formation  of  pigment  in  the  favouring'  light  of  tho  sO] 
rapidly  AS  they  come.     The  heat  rays  of  tho  sun  act  u 
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Jim  or  ft  miutAi-d  plaistor,  cauBing  guneral  pigmentation,  or  sunburn.  AltfeiiL-e  of 
lif^lit  iij  Kuid  to  stimulate  the  w\U  m  which  pigment  exintit,  cawiing  them  to  contract 
and  ao  liiilu  tlie  pigmont ;  hence  the  soi&ce  becomes  lifter  in  ouluur,  retaming 
to  a  darker  lint  again  on  the  re^pplication  of  light. 

Exgreise  by  bringing  into  increased  action  all  the  organs  of  the  body,  stimu- 
Ut«8  all  Uui  ftuictioua  u£  thu  skin.  But  Ig  bo  perfectly  tahcieut^  oxcruiDc  must  be 
agreeable,  and  to  bo  agi^eeablo  it  n)U3t  be  complete — that  is  to  say,  the  mind,  aa 
widl  as  t!\i:ry  other  orj^ao,  must  rnter  into  the  occupation.  An  aimless,  frientUaas, 
dreary,  or  uonotonoua  walk  is  a  half-hearted  occupation.  Exercise  to  be  healtbfid 
ahould  bo  regular,  moderate,  auited  to  kx  and  agi*,  and  ahouhi  be  roudered  aa 
enjoyable  as  possible.  Walking,  ridin]{,  rowing,  lawn  tennis,  akating,  etc,  suit  tha 
aduitj  the  gentle  jolting  motion  of  the  carriage  those  of  more  advanced  years. 
Tt  should  ba  home  in  mind  that,  beoetiGial  as  the  breeze  is,  tlie  body  jiroiitii 
still  more  by  usiog  its  own  eObrta  to  pass  rapidly  through  the  air.  Motion  Uirough 
still  air  is  far  Wtter  than  rest  in  mo'v'iug  air.  By  the  enjoyment  of  judicioas  exer- 
cise, OS  by  thL>  bath,  tissue  changes  are  more  rapidly  effeotod,  digestion,  nutrition, 
resiuration,  and  action  of  the  skin  are  promoted^  the  temperature  of  the  body  is 
uiaintainod,  and  the  mental  powem  invigorated. 

Air — Food — Clotkiiig. — Within  the  somewhat  narrow  limits  of  litis  section,  it 
would  be  impoaaible  to  do  more  than  slur  over  such  wide  questions  as  these.  Food 
ikud  clothing  will  be  found  to  have  been  exhaustively  dealt  wiiJi  in  special  articles; 
and  os^ganls  the  necessity  for  free  air,  although  It  opens  vip  a  largf  <]ueKtion  when 
viewed  iu  somf  of  its  l>cariug8,  such  as  climate  and  occupation,  and  to  tUia  extent 
inoajiable  of  consideration  hero,  it  is  iu  a  general  sunsu  well  uudcrtil^xNl  and  its 
iinportauoc  recognised. 

Jrr%tf\iit4. — Some  individuals  suffer  much  inconvenience  from  what  are  appa- 
rently tnviul  causes,  such  as  soralching  and  ovorwsahing,  or  from  weariii;r  llaunri  or 
woollen  material  next  to  the  skin.  It  is  important  that  care  should  be  taken  by 
Uiose  subject  to  these  local  irritimts  to  avoid  as  far  as  possible  all  rink  of  irritation, 
as  tedious  und  distressing  aOections  of  tlie  skin  often  restUt  from  neglect  of  tilts 
[ncantion.  It  would  be  well  for  those  who  ai'e  unable  to  tolerate  the  irritation  of 
flannel  to  wear  ]>ilk  veets.  Scratching  the  skin  after  undressing  or  after  a  warm 
both  is  particularly  to  be  avoided.     It  is  often  merely  a  habit. 


PoisosovB  Dtes  kv  Clothing. 

Tliere  is  reason  to  l»lie\'6  that  cases  of  mischief  arising  from  this  cause  are  of 
less  frequent  occurrence  now  than  they  were  a  few  years  aiuce.  In  the  great 
zadjority  of  recordc'd  instances  liie  poisonous  iuinixlient  luis  bum  arsenic.  Large 
qaantittes  of  tluA  substance  are  used  in  tite  preparation  of  certain  dyes,  and  unless, 
it  has  effected  its  purpose,  measures  be  adopted  to  entirely  remove  this  poison, 
■Dch  oolonring  matter  would  be  highly  injurious,  and  quite  unfit  for  dyeing  articles 
of  apparel.  A  pigineul,  known  on  tJie  Cuiilineitt  as  fu&cbliie,  and  in  England  «s 
magenta,  eolferino,  roeaniline,  and  aniline  red,  has  been  the  source  of  tlie  greatest 
uumber  of  cases  of  poisoning  of  this  kind.     Some  samples  of  this  dye  when  sub- 
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mittod  to  ftnalyeie  jfieldeil  t!0T3  per  cent,  of  arfteoiusi 
cent,  of  iLreentc  acid.* 

Another  pigment;  called  ooraUine,  described 
acid,"  and  employed  to  produce  a  brilliant  red  dye, 
cause  of  many  cases  of  vuch  poisoning.  Hie  noxious  ] 
probably  due  to  the  presence  of  arsenic.  Green  tariat 
colourMl  with  arseiiilc  of  copper,  a  jiai-ticuinrly  no: 
porpoae,  as  the  dust  is  Apt  to  get  mhbed  of)'  and  inhale 
wearer.  A  veiy  undeturable  quantity  of  arseniat«  of  all 
pigmflnt  known  as  cochineal  red.  When  the  poisonoi] 
material  worn  next  the  skin,  the  part  with  which  Uie  dy 
the  first  place  Hwollen,  red,  and  painful.  Presently  an  ei 
consiftting  of  a  number  of  small  Miiiters  ;  and  theae  v«ai 
process  of  time  merging  into  eac-b  oUier,  lead  to  ulcere. 
symptoms  there  will  be  headache,  laii>(Uor,  nausea,  and  i 
Buspected  oaitae  be  the  real  one,  on  removing  the  dyed  i 
the  skin,  the  symptoms  should  gradually  pass  olf,  follo' 
lescence  more  or  less  protracted  in  proportion  to  the  m 
attack.  There  is  scarcely  any  article  worn  next  to  th 
time  or  other  been  made  the  vehicle  for  transmitting  poiac 
reported  in  the  Medical  Tinias  of  1869  of  a  copious  eri 
from  wearing  a  red  "  chest  protector ; "  and  in  another  a 
duced  by  the  aniline  dye  in  a  flannel  vest  Several  in«tai 
resulted  from  arsenic  in  the  briglit  nd  tinu  of  flannel  al 
of  this  colour,  either  alonu,  oi'  stripes  of  it  upon  a  w] 
ground,  have  also  given  rise  to  severe  atueks  of  inflamma 
and  feet  Kven  hata  are  not  exempt  from  these  charges, 
couple  of  days,  a  person,  mentioned  in  th<*  Mediad  TSttWi 
and  become  painfi.iI ;  ho  then  experienced  headache  nnii 
an  eniption  soon  appeared  similar  to  tliat  already  descril 
skin  has  attended  the  wiairing  of  such  simple  articles  as  I 
more  frequently,  otliers  lined  with  magenta-coloured  woo] 
Birch,  a  vcaicular  eruption  was  occasioned  around  the  an) 
with  yellow  leather^  but  no  mention  is  made  of 
dye  contained. 

C06MBTICS. 
Oonnetics  may  be  defined  as  substances  which 
the  skin  with  a  view  to  improving  its  appearance, 
prepai-ed — wln-ther  as  washes,  powders,  or  pastes — eo«mel 
some  one  of  the  following  -ways ; — By  covering  or  concea 
oruption,  or  other  cutaneous  imperfection  ;  as  repellante,  1 
Teeaols  to  remove  the  local  mischief:  or  they  may  oom! 
whilst  Tery  frequently  they  are  not  used  with  tlio  obj< 
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mil,  but  taereJj  to  give  an  urtifioi^  colour  to  the  complexion,  or  a  fictitious  wUiteachs 
to  the  neck,  urms,  or  h&ndL      Roa^  the  vanoas  face  and  pearl  powders,  tbe  so- 
^j||Jed  '*  blooms,"  belong  to  tbe  last  of  these  chuDtet,  while  tfaoaa  comntioi  miplayed 
^■ttfmove  superfluous  hatis  are  termed  depilatoriea. 

^^    With  the  exception  of  the  inhabitants  of  Sparta  and  Thebes,  vho  de«|Qmxl  por- 

ftnnes,  the  Greebi  hekl  ointments  in  great  rererence.    We  read  that  it  was  from  the 

smiuuit  of  the  liacred  mountain  of  Tiiaaaly  that  the  nymph  CEnone,  the  prrfumer  of 

j^^jmpus,  brought  tiuf  secret  of  cosmetics.     Circo  also  devoted  herself  to  suarcbing 

^^k  cfScacious  planta  to  preaer^'O  her  remarkable  charmA.   The  trugic  poet,  Sophodos, 

f    n^Hresents  Venua  before  her  mirror  perfuming  her  hair;   and  Minerva  anointing 

I    bcr  chaatfl  body.     Under  Solon,    l&O  yean  earlier,  so  great  had  been  the  abuse  of 

j    cosmetics,  that  they  wero  made  tbe  subject  of  lugialation ;  bat  the  prohibitions  of 

Solon  were  unavailing,  and  so  too  were  tbe  raiUeriea  of  Socrates,  who  loitl  that  the 

shftve  and  the  philosophor,  when  petfaneA^  had  the  same  smeU.     Aristotle  deacribes 

I    bow  the  Greeks  anoioteJ   tlieir  heads  before  their  banquets;    and  th«  hnmorow 

I    poet,  Alexis,   informs  us  that  doves,   each   impregnated   with   different  enences, 

hovered  over  the  guests,  raining  down  upon  them  pprfumea  from  their  moisl«ned 

'    wings.     Some  yean  ago  a  list  was  published  of  the  various  perfumce  that  were  used 

^Jm*  anointing  guests  on  such  oocarions.     Every  {lart  of  the  body  had  its  imrticnlar 

^^k>Iication  :  mint  for  the  arms,  palm  oil  ibr  the  cheeks  and  breast,  a  poroad«  of 

^^ujoi-am  for  the  eyebrows  and  hair,  ground  ivy  for  ilie  neck  ;  while  for  prntirsencies 

there  were  qtiiuoe  and  whitv  violets  for  lethtu^  and  dyspepsia,  and  extract  of  vine 

lesTee  for  dcpro&sion  of  the  spirits.      In  Ruiiie,  as  in  Athens,  the  use  of  conmetic* 

«a«  indulged  in  to  great  exoess  fay  men  as  well  as  women.     "  Go  where  one  will/' 

aaya  the  epigrammatic  poet  MaKial,  ''one  smells  the  shop  of  Cosmo  "  (the£uthionable 

perfumer).     "  Knowest  thou  not,'*  bo  adds,  "  that  my  dog  could  be  embiUmed  as 

nnch  as  thou  1 " 

The  Itomans  appear  to  have  been  dependent  for  their  servants  on  France,  whi<>h 

ever  be4<n  the  home  of  su<^h  a<:cfJtsories  as  am  aoctedited  with  the  power  to 

pereonal   chanos,   and   thus   the   French    became  the   most  rr-Tiowned 

of    Rome,       liistorians   assvrt   that   the  cosmetics  used   l»y  Diono  of 

tierv  preserved  all  her  charms  to  old  age,  and  long  after  her  rivals  bad  with- 

,wn   from  competition  with    her.     Anne  of  Austria  introduced   the   paste   of 

nds — the  creain  which  sen'ed  to  whiteo  the  hands  and  shoulders.     L<jais  XIV. 

not  scentd,  ami   Frunce  loyally  detested  whatever  had  not  th(^  approval  of 

Loois  XIV.     In  Sngland,  perfitmos  and  uosmetica  are  mainly  indebted  for  their 

early  patronage  to  Elizalieth. 

I  The  following  list  comprises  most  of  the  sqbstancea  employed  in  the  prejiaratian 

of  the  various  oosmetios : — 

.ilmtm^. — Both  bitter  and  sweet  almonds  are  oaed,  sometimes  beaten  into  a 
sometimes  in   the  form  of  emulsicnt.      The  latter    preparation    oontains 
uded  globules  of  almond  oil,  on  tbe  presence  of  which  the  emollient  properties 
tbe  emulsion  depend. 

Atum  poeaeaees  astringent  and  possibly  whan  applied  topically  (that  is.  tQ  90mo 
cular  spot)  stimulating  propertiiw.  /(-•^-^  <  "" 
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Araenie   Orpiment,  or  the  yellow    salpbide  of  ij 
ingredient  iix  tlMpilatorics. 

Jieiizoin. — ^The  tinctut-e  of  benzoin  possesses  slight] 
properties.  ^ 

lii»nmth. — There  is  probably  no  cosmetic  in  gntaten 
of  biamath.  Mixed  with  Fi-ench  chalk  or  t&lc  it  forn 
vhita  Bismuth  wiis  at  one  time  the  favourite  dustii 
IffoCeiBion.  All  &ce  powders  have  the  elFect  of  grcatljdi 
more  6e{>ecially.  It  most  be  borne  in  mind,  however,  tfa 
keep  the  skin  moist,  ia  not  to  bo  thwarted  without  matcin 
more  the  dr^'ing  process  ia  c&rried  on  the  more  she  stimi 
to  produce  moisture  to  overcome  such  condition.  In  tti 
become  thickened  and  lose  their  coutmctilc  ])0wers,  an 
reached,  wlieu  the  mouths  of  these  ghuids  permanently  ^ 
appearauoc  so  often  oljservable  in  those  who  have  habitus 

McraUD  posseiwes  antiseptic  and  slightly  stimulating 

Carmuw.— Seo  Rouge. 

Ckaik. — Prepared  clialk,  or  carbooato  of  lime,  ia 
whiten  tlie  ucek,  arms,  and  lianda. 

Elder^toer  ir«ter.~Cre<litod  witli  romoving 

French  Chalk  or  SteatUe, — A  silicate  of  magnesia^' 

Tola  is  a  Tariety  of  steatite.  Both  substances  are  ^ 
opalescent  appearance  to  the  skin. 

Lead. — Carbonate  of  lead,  known  also  as  white  lead 
oom)>ouud  is  now  happily  rarely  if  ever  used  sfl  a  oosroeti 
in  a  more  or  less  diluted  form,  is  still  sometimes  used.  ^ 

Lime. — Quicklime  ia  much  uaed  in  depilatories.      ^ 

Mercury. — The  poisonous  salt  perchloride  of  mercnri 
an  oocaaioiial  ingredient  in  face  washea  _ 

I'earUashy  or  crude  carbonate  of  potash,  sometimettH 
of  depilatories. 

Jiouffe. — ^This  well-known  cosmetic,  so  frequent  an  tnj 
powders,  is  made  fivm  the  rod  colouring  principle  of 
oirthamus,  grown  in  Egj^pt,  Spain,  and  the  Le^-ant  It  i 
plant  with  carbonate  of  soda,  and  afterwards  deoompodi 
as  the  product  thus  formed  ia  catted,  with  lemon  juice 
so  obtainetl,  when  dried  and  mixed  with  French  cha 
kind  of  roDga.  Another  kind  is  prepared  from  a  soJul 
water  and  carmine,  a  beautiful  scarlet  colour  obtained  hi 

Sodmn  Sulphide. — Frequently  used  in  depilatoriM. 

.Storcyi.— Starch  powder,  either  plain  or-mixed  withi 
with  essential  oils,  in  which  condition  it  constitutes  "«o 
least  injurious  cosmetics.  It  is  commonly  used  as  a  bai 
these  preparations,  and  sometiDtee  as  a  vehicle  for  depi 
wheat,  rice,  maize,  and  iKftato. 
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iStyrux, — Ad  odorUerouB  natural  liquid  baUam,  uwd  ch'iefly  on  occontit  of  its 
agreeable  odoar. 

}Viff  Ftuie. — In  this  connection  it  mar  be  intcrejrting  to  note  that  actors  and 
aciresMs  an  tut  longer  mbjected  to  the  baneful  induences  of  l^id  and  paint  as  in 
dtyi  gone  bye.  Wig  paste,  as  it  is  t«nued,  by  reason  of  it5  having  Iwen  originally 
wed  axcluairely  to  hid*-  the  line  the  wig  made  on  the  forehead,  is  now  employed  to 
coat  the  entire  face,  and  so  preserve  it  from  direct  contAct-  with  ^itht-r  paint  or 
powder.  The  wig  paste  ia  itself  tinted  to  che  various  shades  required,  but  it  can 
be  further  coloured  according  to  taste.  It  contains  nothing  ntore  ii^uriuax  than 
a  little  oxide  of  zino  in  combination  with  some  kind  of  grease,  usually  tftUow. 
By  the  application  of  this  paste  an  actor  can  moflel  his  nosp  to  any  shape 
required.  '* 

^inc. — CoUi  oxide  and  natural  carbonate  of  zinc  or  calamine,  the  one  a  whitfj 
and  the  other  a  solmon-ooluurcd  powder,  are  frequently  employed  in  the  pre|taration 
of  ooemctics. 

A  chemical  examination  of  some  of  the  best  IcDovtt  and  most  widely  ad^'eKtfted 
uoetnuos  for  beautifying  the  skin  was,  with  one  exoeption,  attended  with  the 
oomparatively  satisfactory  result,  that  no  poisonous  or  datis>*roDs  ingn-diimt  was 
detected  in  (hum.  Thus,  uuc  of  the  oldest  and  most  familiar  of  these  preparations 
was  composed  of  emulsion  of  sweet  almonds.  Iwrax,  curd-soap,  and  styrax,  scented 
with  rose.  A  second  contained  hitter  almond  emulsion  and  corrosive  sublimate  or 
perchoride  of  mercury.  Another  was  compounded  of  bitter  almonds  and  elder* 
flower  water.  And  a  fourth  of  oxide  of  siuc^  precipitated  sulphur,  glyt-erine, 
and  rofio  water,  thu  colouring  matter  being  carmine, 

A  popular  faioe  powder  oont&ioed  oxide  of  sine,  pn<|iared  chalk,  snd  stnreh, 
ooloured  with  carmine  and  scented  with  rose.  Two  a{)pltcatioiu)  for  n>jnvenating 
tJie  eyebrows  contained  charcoal  and  some  iron  oxide,  combined  with  a  vraxy  and 
btty  \yasi3.     In  one  case  only,  that  of  a  depilatory,  was  arsenic  det^rcted. 

But  whatever  tho  artificial  face  wash  or  cosmetic  ruay  consist  of,  whether  pur- 
chased rcaily-made,  or  prepared  at  home,  no  better  instmcttons  can  l)e  given  for  the 
next  step  to  be  taken  than  those  recorded  byC^>ldiunith  inthe  "Ticur  of  Wakefield:" 
— *'Hy  daughters  seemed  bosy,  and  I  observed  them  for  a  good  white  cooking  some- 
thing over  th«  fire.  I  at  first  supposed  they  were  aasiating  their  mother,  but  little 
Pick  informed  me  in  a  whisiier  that  they  were  making  a  wanh  for  the  feco. 
Washes  of  all  kinds  1  had  a  natural  antipathy  to,  for  I  knew  that,  instead  of 
mending  the  complexion,  they  spoiled  it.  I  therufore  appnioched  my  chair  by 
slow  degrees  to  the  fire,  and  grasping  the  poker,  as  if  it  wanted  mending,  seemingly 
by  accident  overturned  the  whole  composition,  nad  it  was  too  late  to  be^'in  another.'' 


Haik  in  Histobv. 

Tlie  hair  of  both  Jewish  and  tireciau  women  engaged  a  principal  share  of  their 

attention,  and  the  Boman  ladies  seem  to  have  been  no  less  setluloos  with  respect 

to    theii%     They  geuprally  wore   it  long,  and  dressed  it  in  a  variety  of   wayv, 

ornamenting  it  with  gold,   silver,  pearls,  Jlc.     Men,   on  the  cootnu^,  amoitgat 
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the  Qrcoks  and  BomanB  and  the  later  Jews  wore  th«u 
by  their  m^alfi  and  atatucs.  This,  indevd,  formed  the  d 
betwMen  tho  sexes.  Among  the  Gauls  botfi  sexes  «•( 
to  poaaOBa  long  hair,  and  henoo  came  th^  exprossibtt  "*< 
reason,  vhon  sobdoed  hy  Julius  Cteaar,  they  were  compt 
in  token  o£  submisidon.  It  was  viewing  such  motOaJla 
those  who  afterwards  quitted  Ibd  woWd  for  the  claisl 
heatl.  iiulicatiu;^  that  they  thus  renounoed  all  earthly  *a 
the  vow  of  perpetual  subjection  to  thttir  Kjnrituiil  supw 
aftirms  that  in  the  royal  family  of  Franco  it  waa  loi 
of  kingB  to  wear  the  hair  uncut  and  artfully  dressod  i 
being  re*|uired  to  be  polled,  or  cut  close  round  the  hea< 
To  cut  off  tlie  hair  of  a  son  of  France  oudar  the  first  ru 
him  excluded  from  the  right  of  sucoeBsion  and  reduced  tO' 
In  the  progrcHS  of  Chrintianity,  the  elegancu  of  long  hair 
with  the  profosaion  of  pcraons  bearing  tlie  oroas,  it  wai 
canons  and  injunctioiiH^  the  clergy  of  the  Eastern  Chun 
practice  by  their  own  exampK  All  such  raeaaures,  h(K 
a  canon  waa  promulgated  in  1096  stating  tihat  such  m 
excommunicated  while  living,  and  remain,  unprayed  for  v 
The  ancient  Britonu  also  took  gtxjat  pride  in  the  ll 
hair,  and  constant  allusion  is  made  to  this  feature  in 
young  warrior  condenined  to  be  beheaded  raost  camo«tly 
that  no  slave  might  be  permitted  to  touch  his  liair,  whioh 
and  that  it  might  not  be  stained  with  his  blood.  Anot 
other  times,  naturally  soggestg  itself  in  this  connectioi 
in  Shelley  mora  true  to  nature  llian.  tlioso  where,  in 
Beatrice  pausing  to  make  her  last  brief  toilet  at  the  scaifo 

"  HoTP,  mother,  tia 
Uy  girdle  for  me,  &nd  hind  up  this  hair 
Tn  anj-  mmplo  knot :  Ay,  Uut  Hot^  well, 
And  yotin,  I  soo,  is  coming  down.     Uow 
HftTCi  wu  duHL'  tbJs  for  uhd  anotbar  '     I'lS 
Wc  flh&U  not  do  it  any  nKtre."  '  *■ 

Not  contented  with  the  natural  colour  of  thptr  hair,  whl 
yellow,  our  anoestoni  were  in  the  habit  of  using  lime, 
to  render  it  still  brighter.  The  Brittuis  shaved  the  eutii 
of  the  upper  lip,  the  hair  of  which  they,  as  veil  as  tt 
to  a  very  inconvenient  length.  Coming  to  later  times, 
Saxons  and  Danes  also  attached  much  importance  to  t)i 
of  the  liair.  Before  marriage,  young  la^es  wore  it  uno 
in  ringlets  over  their  shoulders;  but  after  the  oewmoir 
it  up,  and  aasumcd  a  head-dress  of '  die  prevailing  fhahw 
that  could  befall  a  woman  in  those  days  was  to  have 
that  being  the  penalty  for  a  wifo's  iuiidelity  to  hur  huabi 
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qnartared  on  the  EngU&h  in  lb«  reigns  of  Etigar  the  Peao«able  ftnd  Etbclreil 
the  Unready,  and  who  wore  the  beroM  of  thoM  times,  ceftivated  the  huliei  by 
the  extreme  beauty  of  their  hair.  At  this  period  we  are  told  that  the  clei^r 
both  secular  and  regular,  were  cnjoinwl  to  cut  tli(.-ir  huir  ahort  and  shave  the  erown 
to  distinguish  them  from  tho  laity,  and  wei«,  by  epvcial  canon,  forbidde-n  to  allow 
the  bair  to  grow  long,  or  to  conceal  the  tonsnnj. 

llat  after  a  while  Uie  clergy,  fretting  nnder  the  duifigurenient  to  which  thny 
alouo  wore  ooudHmned,  endeavoured  to  pvrHuadc  the  laity  to  rcnoiitioe  long  hair. 
Anaelm,  Arohfadahop  of  Canterbury,  watt  luuoh  comuiemled  for  hi^  seal  in  pro- 
nouncuig  the  moiit  terriblo  Mtntenoe  of  exeomDinnication  upon  them  inoorrigibte 
delinqueutcL  A  Norman  hiahop  acquired  great  honour  by  preaching  before 
Henry  I.,  in  11Q4,  against  luug  and  curled  hair.  So  greatly  were  tli«  king 
itnd  his  courtiers  affected  tliut  they  confluntt^l  to  rvatgu  tiieir  flowing  ringletB, 
of  which  they  had  boon  very  vain ;  and  Uio  prelate,  who  seoma  to  have  been 
prepared  for  hia  snoceaK,  drew  a  pair  of  ihcars  from  htin  alneve,  and  jiarfDnned 
the  operation  there  and  then  with  hix  own  hand.  Stringent  as  were  then  md 
mch  tike  elTorta  to  elToct  a  reformation  in  tho  prevailing  vanity,  they  faopeleaalj 
failed  in  their  obgeet>  the  fashion,  after  very  short  alM^-ancc,  reviving  and  Houriahing 
with  incrraaed  vigour.  At  length,  in  1139,  a  blow  wm  stniclr,  by  a  mere  dream, 
which,  for  a  time,  acoonipliahi-il  better  remits  than  liad  foUowvd  much  strongvr 
measoree.  A  certain  knight,  aiya  a  oonletnpomry  historian,  dreamed  that  Honie 
person  suHocaterl  him  with  his  oorls.  Aa  luon  as  he  awoke  ho  ont  his  hair  to  a 
deoenb  length,  and  related  his  experienee.  The  report  spread  all  over  England, 
•ad  almost  nil  the  knightx  hnfitmied  to  reduce  their  hair  to  the  proper  standard. 
KTm  thia  reformation,  however,  the  writer  continaea,  lasted  law  than  a  year,  and 
then  "  all  who  wished  to  i^ypear  Caahionable  retnmed  to  titeir  former  wicknlneas, 
and  ^intended  with  the  Udios  in  Imgth  of  liair."  Thia  Ktate  uf  things  may  b* 
said  to  have  ej[isti>d  up  to  the  period  when  the  nnormoua  flowing  whito  w^ 
catnc  to  be  in  vogue,  whicli  at  once  gave  dignity  to  all  ranks,  from  tho  king 
to  the  philuaopbtn-.  But,  from  the  diffioolty  of  obtaining  white  hair  in  miBicient 
qnantitiea  to  mipply  tho  demand,  the  dealers  were  forced  to  resort  to  artificial 
means  to  render  hair  of  every  colour  white.  For  this  purpose  it  waa  sfiread  on 
yte  grass  to  bleach  like  linen,  and  also  Maked  in  a  Uxivious  wat«r ;  but  altboi:^h 
thia  proccaa  for  a  time  rendered  it  silvery  white,  it  eventually  rc-lapned  iato  tl>e 
miserable  colour  of  n  dead  walnut  lea£  To  remedy  this  evil,  hair  powder  was 
introdnoetl,  and  thus  wij;«  of  all  colours  were  made  cA  a  uniform  whilcneaa.  "Hie 
lost  of  our  kings  to  wear  this  kind  of  wig  was  <ieorg»'  in.  Innocent  as  this 
powder  was,  so  long  aa  it  was  made  from  pure  starch,  it  soon  came,  with  tiie 
ioorvftBiiig  domaml,  to  be  extensively  adultrjub^'d  with  mineral  stibatances  hi^ly 
b^arious  to  he&ith  -  so  much  eo,  in  iusiy  as  to  necemitate  leglalatiTe  restriotiona 
Henc«  we  Hnd  makers  prohibited  by  Stotote  4,  Geoi^  11-,  ond«r  ieTere  penalCtM, 
fttmi  admixii^  any  powder  of  alabaster,  chalk,  gypaum,  etc ,  with  «t.irch,  which  was 
the  rooagnised  motenal.  Paris  set  tlio  fashion,  ofOrwanh  adopt«l  in  England, 
of  greaoing  theae  wigs  to  cnahle  them  to  retain  much  targrr  quantiliea  of  powder. 
But,  dnring  tho  reign  of  (leorge  U.,  th«K  niUieahhy  enoumbranoes  fell  gi«diially 
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into  jcBtOUt  surviving  onl/  within  the  preciucte  of  oi 
fight  for  existeuco,  the  greased  uid  powdored  wig  foi 
in  thu  {ihysician,  who  remiuiieii  true  to  it  up  to  tho 
oeutury.  in  its  plat'e  camo  iJie  frizzled  hair  and  po» 
la  modu  dti  Pariii,"  which  becftmo  so  £a»hioimM6  in  Er 
peoplu  that  in  seasons  of  scarcity  of  hread-com,  the 
butahle  to  the  great  quantities  of  wheat  monufiictured  h 
And  heno<),  in  1795,  Mr.  Pitt  wu  I(;U  to  look  to  th 
for  taxation.  This  stop  tended  greatly  to  check  its  gene 
began  to  appear  on  puhUo  occasions  with  their  hair  i 
example,  which  was  spocdity  followed  by  the  other  sex^ 
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Tub  Stuuctcre  of  thb  Hair  asd 

MJiair,  which  is  a  modification  of  the  epidennis,  is  i 
having  its  roots  in  follicles  or  little  jug-slmpcd  bogs.  1 
luu  a  bulbous  body  and  a  narrow  neck,  with  a  fuuuul-shap 
hair  itself  grows,  lu  the  Uisc  of  ilu*  snc  there  is  a  depre 
Ijottom  of  a  wine- bottle,  and  titting  into  this  hollow  is  a  pi^ 
tlescribed.  The  elements  cani[K)sing  the  sac  differ  fron 
skin  iit  arntn^emout  only.  Tlie  uut4.-rcoal  is  formed  by  i 
lary  Inyer  uf  tlie  truu  ttkin,  wjiidi,  being  Strong  and  dei 
the  sac,  whilo  tho  lining  iii  funuHlieU  by  a  oontiuuatioa  cl< 
As  a  rule»  the  body  of  the  sjk  is  bituated  in  the  suheti 
whtn  lai-gtjy  developed  it  occaaioiially  extends  into  the 
neck  is  on  a  level  with  the  papillary  ]>ortion  of  the  sac 
the  surface  of  the  (ikln.  Each  sac  is  imrroDnded  by  s  o 
VWk  of  blo<Kl- vessels  but  there  is  &  special  arrangma 
|)apilli\  At  its  baso-  Here  it  is  that  the  huir  is  formed,  th 
being  doriveil  from  the  blood  circuluting  in  thftpapilla,  at 
or  nioro  bmall  artorios  umtt^,  and,  branching  into  capillari 
as  veins. 

The  hair  itself  consists  of  a  root,  whicli  is  situated  in 
extremity  becomes  enlarged,  which  cnlai^ment  is  termed  i 
<l£  this  bullj  is  cupsha|>ed,  aiid  litA  on  and  adapts  itself  tc 
tiie  liair  that  projects  from  the  skin  is  called  the  sA/i/l, 
is  termed  the  junnt.  Tlio  subataiice  of  the  shofl  is  compoc 
cells  of  ft  horny  diai-acter,  some  of  which  contain  a  n 
cells  are  held  tigetlier  by  a  cement  substauioe,  in  whicii  j 
and  jiigmeut  granules.  In  very  dark  hairs  pigment  ti 
themselves  ;  and  gnsyness  i^  said  to  bo  duo  either  to  thi 
in  the  eenient  subeiance,  or  to  excfleaire  accumulatioi 
coutre  of  the  hair  tim  cells  have  more  of  the  cbaraoi 
epidenuifi — that  is,  Uwy  ar.!  smaller,  and  contain  nuclei 
obaerrable  in  the  outer  and  inner  parn  of  the  hail): 


KTRUCTaRS    OP   HAIR, 


901 


k^is^^^^- 


aeetion,   has  probaUy  l«d  to  Uie  errtaieoDs  id«a  tJiAt   the   hair  ie  a  tube.     The 

chief  uounshmeut  of  the  h&ir  tbroughoat  its  length   is  furniabed  by  tlin  papillm, 

the  cella  compoaiug  which  finuJy  embrace  the  root.     It  ia  ih«  rending  of  this  close 

onioQ  which  prodacea  the  Js^ed   ap- 

pear&Dce  at  the  end  of  a  hair  forcibly 

extracted,    or    as    odr    may    properly 

aay    "  polled  up  by   the   roots."     But 

to  Inbrieat«  tho  hair,  one  w  two  se- 

baoeoos    glanda    generally   open    into 

«aoh  aac,   which    thus  forms  a  littie 

ranrvoir  for  oil,  the  oeck  being  the 

point  of  contact  where  tho  greaae  ia 

imported. 

Tbu  nerve  supply  ia  scanty,  and 
although  nerve  (ilamcnt«  have  been 
foand  in  tho  papilla  and  root-aheath, 
the  hair  is  mainly  dependimt  in  this 
vmspecX  on  the  neighbouring  Byaiem  of 
nerves,  which,  as  wo  have  already 
seen  olaewheire,  tenninatoa  la  the  true 
skin. 

It  should  be  observed  that  the  fol- 
lielea  do  not  stand  pei-pendicularly  in 
the  akin,  otherwise  tho  hair  on  leaving 
the  surface  would  remain  erect ;  their 
positton  is  an  oblique  one,  and  hence 
Uie  hairs  Ue  smoothly,  especially  if 
tibey  be  allowed  to  take  their  natural  sweep  round  the  crown,  which  is  thpir  centre 
of  radiation. 

The  hairn  in  every  part  of  the  body  are  arranged  in  various  geometric  curves  or 
currents.  Those  on  the  crown,  as  a  rule:,  ratliate  from  only  nne  centre,  ptuuing  down- 
wards in  graoeful  sweeps  over  the  whole  scalp.  When,  as  is  sometimes  the  case, 
iliere  ia  a  second  crown  or  radiatuig  centre,  we  find  those  unruly  tuft»  that  will  not 
Ue  down.  Proii^r  (liscipliM^  however,  will  in  time  efieot  a  reformation  in  this 
respect,  thn  lioir-bull'S  that  at  first  obstinately  refused  to  turn  in  the  required  dirco- 
taon,  yielding  and  adapting  themselvcH  to  circumstanoea.  The  curvt'u  on  the  forehead 
radiate  ri^hl  and  left  from  the  median  line  downwards  over  the  U-mples,  forming 
the  outer  half  of  the  eyebrows,  and,  in  men,  the  npper  portion  of  the  whiskers  in 
the  region  of  the  eara  The  currents  on  the  cheeks  are  downwards,  curving  nmod 
the  jaw  to  tho  chin.  The  moustachua  tako  two  outward  swc<>[j«  from  the  ue^lian 
line.  Those  centering  in  t)ie  armpit  have  currents  sweeping  forward  over  tlie  chwit 
to  tiie  moiHan  line,  extending  to  jiut  below  the  breast  bone^  whence  by  a  doable 
curve,  ha\iiig  still  the  same  eentrt^,  they  oover  the  abdomen,  and  again  desoi>itdiug 
tho  thighs,  split  and  surround  the  knees.  Another  ciirrmt,  also  Hturttni^  frutu  (ho 
avmpit,  sweeps  round  the  back,  bnuioUing  ofi'  and  envircUog  the  ahouldei^  and 
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dKcouding  the  aniu  U>  tb(>  handn.  where  it  currea  in  n 
these,  Uu'n-  are  combined  currents  in  the  front  of  S 
,«UCr^Dt  on  the  liaok  i>£  tlta  ley,  that  survc  moru  coiupleb 
At  the  sides  of  the  hair  follicles,  involuntary  muscle 
Imirs  are  dmwn  into  an  upright  position,  and  the  oil  gl 
its  contents.  TJiesy  are  called  die  wector  muscles,  an< 
condition  Itofore-mentionwl,  called  goose-skiiL  \^'c  imv 
mass  themselves  togctlicr,  und  ho  furm  the  Ijulb.  When 
the  procuss  of  renewal  of  the  bulb  continues,  the  uppe 
process  of  growth  hr^low,  tiiking  'with  them  oolonring  mi 
hero,  hight?r  up  in  the  follicle,  thfy  begin  to  form  a  pit! 
portion.  Tiie  outer  layer  of  these  becoming  hardened,  a 
cucli  other  »(  the  uld'^s  of  the  follicle,  bouu  overlap  one  e 
n  cylinder,  vhich  iq  filled  with  the  pith  we  have  mentii 
then  takes  place  by  meonfi  of  the  lower  freshly-mnde  c 
already  formed  to  tlie  top  of  the  follicle,  where,  diajjeuflj 
the  hair  commences  its  external  growth,  and  assuuiis  t 
the  scalp.  T1"U,  the  hair  prtpilla  being  the  scat  of  growt 
be  plucked  ou{^,root  and  all,  if  thn  semi  for  a  fresli  root 
]>apina  ;  and  as  a  matter  of  fact  we  know  that  the  papi 
duction.  Among  louver  auiiualM  the  jwnodical  hair-ahed 
the  fi'esh  growth  devt*!f>ping  beneath  the  old.  WTien  i 
the  ptipilLa  to  1)0  able  to  nourish  it,  a  fresh  ivot  forn 
growth  of  which,  in  tiio  oud,  ojocta  the  older  tenant 
or  typical  point — that  is  to  say,  the  finest  needle  is 
and  wanting  in  symmetry. 

The  cliemlcul  elements  entering  into  Uie  oompoi 
liydrugou,  nitiogcn,  oxygon,  and  sulphur ;  but  difior 
them  in  different  proportioa"* ;  while  rod  hair  yields  in 
a  tracH  of  iron.  Whito  hair  contains,  besides  its  ptx)] 
alumina,  phosphate  of  magnesia,  onrl  at  times — ehieHy 
■(uautity  of  pliosphalo  o£  liiau.  Tlie  unpleasant  odoor 
due  cliiefly  to  the  cornbiistion  of  nitrogcuous  matter.. d 

On  tli«  surfaoe  o£  the. hair  itaelf  18  the  epidenn^ 
scarf  skin.  Here  tiic.eiwles,  as  they  arc  pushed  out 
take  the  form  of  thu  tiicd  or  slated  roofs  of  our  hoosi 
be  rooognisablc  by  drawing  tlie  hair  from  poiiit  to  root ; 
is  shuffled  along  between  tHumb  and  finger,  the  hair  wi] 
tiou  of  least  resistance — vjz,,  from  root  to  point-  The 
tlio  hair-sac  h  arranged  in  Uie  opposite  direction,  and  a 
and  to  some  extent  locks  it  in  position.  The  elasticit|; 
considerable,  renders  it  particularly  susceptible  to  tJio 
oausiug  it  to  stretch  in  the  wet  and  shrink  in  dry  air. 
curl.fd  and  sliort«iied  with  tbo  eurling-irtm,  it  Iosm  its  t 
such  as  dancing,  by  causing  moisture  on  the  skin. 
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alao  bos  lod  to  tts  being  emploTed  in  certain  Idods  o£  aticrotd  barooieters.  As  to 
ihe  strangth  of  tlie  substance  of  tba  hair,  its  lifting  powor  ia  manreUoiu.  W«  at* 
{vepared  to  hvar  that,  as  in  the  casFt  of  Absalom,  a  head  of  hair  will  suspend 
the  body  of  a  man ;  bat  it  has  lately  been  computed  that  a  stngle  hair  will  heax  a 
strain  equivalent  to  a  woif^ht  of  4  oz.  If  no  moro  than  a  single  hair  grows 
oat  o£  each  sau,  the  number  oC  hain>  on  a  square  mch  of  the  ecalp  rariea  from 
about  600  in  th«  bmnette  to  about  TOO  in  thi^  blond*,  and  as  tiie  aupez&ilal 
meaniivnieut  of  an  averaga-aixed  head  jiulda  120  squarn  indie's,  tliis  gi%'eii  a  tutal 
«£  about  -S0,000  ;  but  as  many  of  the  foUIcles  emit  two  or  nioru  fatuni,  proliably 
]20,U0d  would  lio  nearer  the  mark.  Among  Kuropcons  the  shaft  of  cite  liair  in 
section  is  usually  more  or  less  o\'al,  e^)L-tally  when  it  curls  naturally.  The 
straight  hairs  approach  nearur  to  a  pcrft^ct  circle. 

Moat  parts  of  Hin  liody  aro  corered  with  li&ir,  t}if>  palniB  and  soles  lx>ing  lh<!  ctiief 
exceptions.  The  properties  and  tho  sLws  of  thi^  hairs  diifcr,  however,  acoordiufi;  to  Uioir 
position ;  fine  and  long  on  the  head  ;  short  and  utiff  in  the  nostrilis  edges  of  eyelids^ 
and  eyebrows;  soft  and  downy  on  th«  general  surface  of  tho  body.  Iji  length,  the 
soft  hairs  mpasure  ^'^  to  |  in.,  the  stilTtT  kinds  |  to  |  in.,  while  women's  hair  will 
nuigo  from  I  foot  to  4,  5,  or  even  C  feet  Hair  may  be  stretched  from  j  to  ^  of  ita 
leiij^  It  has  alao  the  property  of  gunt^rating  electricity  under  the  influence 
of  frictiou,  ujorv  L'»pcciiUIy  in  cold  and  dry   wuatber.     Hair  grows   at   ihu   rate 

about  5   to  7  inches  in  a  year.      It  is  «a)d  to  grow  faster  in  summer  than  in 

iter.  Of  all  that  appertains  to  tho  body,  the  hair  U  |>t:rhapa  the  Ipast  perishable, 
■ven  surviving  the  bones,  which  go  to  dost  before  any  change  takm  place  in  the 
hair. 

Hair  fUIIils  many  offieen.  It  not  oidy  protects  the  head  from  heat  and  cold,  but, 
being  a  bad  conductor  of  heat,  it  as^sts  in  maintaining  the  temperature  of  tlie  body. 
The  eyelashes  protect  the  eyos  from  dust,  the  moustache  acta  as  a  respirator,  and 
the  hair  in  th>.>  ear  oflers  an  efluctuol  barrier  to  the  inroads  of  insects. 
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The   MA.<(AOEMRNt   OF  TiiR  Hair. 

The  chief  rctjnirt'ment  of  tlie  haJr  is  cleanliness,  not  necessarily  daily  ablution, 
for  it  is  iiuit^  potaltblt^  to  wash  the  hur  too  mnch,  but  proper  and  thorouu;!)  deonsing 
or  altampootti;^  for  women  once  a  fortnight',  und  for  men  once  a  week.  The  bent 
•gents  for  the  pirpose  are  good  soap  and  hot  wnter,  yelk  of  egg,  or  Quiilai  hark. 
The  last  mentioned  contains  a  neutral  v^etable  principle,  scientiflcally  known  an 
aaponiii,  found  in  certain  plants,  and  bearing  a  great  iieflemblance  in  its  pro])ertie8 
CO  soap.  Saponin  exists  in  tho  common  soap-wort  {SapOHOria  offi'yvjialxn)  in  Senega 
TtMt,  and  in  several  varieties  of  ticheus,  but  it  is  found  in  gi'eat4?dt  abniifjanoe  in  the 
inner  bark  of  the  Qnitlaya  gapoitaria  or  QuiUai,  a  smuU  ^ergreen  nlintb,  a  native 
of  Chili,  by  the  women  of  wliich  country  it  is  largely  used  for  washing  tho  liead,  to 
the  great  Lmproremrnt,  it  is  said,  of  tlic  hair.  Formerly  it  was  extensively 
cmployeil,  and  it  is  we  believe  slill,  for  removing  grease  from  tite  finer  kinds  of 
vool  ami  silk  without  injuring  the  colour,  and  for  increAsing  thair  lustre.  A 
small  piece  of  the  baric,  stirred  in  cold  or  hot  water,  will  be  found  to  yield  a 
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thnt  the  onuuueat  of  luxunaut  treuKut  is  sometimes  dearly  pureboaed  with  pbysieol 
ifiering.  ItA  vrciglitf  the  Uj;)itiie&»  of  its  bruitlin^,  tlie  |Muiifiil  pressure  of  the  hair- 
^iM,  the  fatigue  iovcUvud  in  it*  aitniigeni^nt,  are  a  jjart,  and  ouly  a  small  part,  of 
le  pun&lty  for  wearing  lung  hue  Hair  should  he  cut  once  a  fortQighti  long  liair 
ipecially,  otherwiiiti  the  uiids  u«  liable  to  split.  The  ends  only  need  be  clipped  or 
trimmeil  as  it  in  called.  Singeing  is  utterly  valueleiuL  Ita  xuppoHeil  utility  is  Ijased 
on  the  i>opaliLr  fallacy  th.ic  tlie  hair  is  a  tube  provided  witli  blood- vesiw Is,  which 
when  cut  bleed.  The  hair  shaft  is  solid,  but  owing  to  its  cellular  conhtruction  it  is 
hydroscopic — that  is,  capable  of  alworbiu;  luoisturu.  A  uisconception  of  this  fact  ouiy 
have  led  to  the  delusion.  It  may  be  well  to  oieutiou  hurt;  tbat  the  smalt  knota  at 
tixnea  found  in  the  hairs  of  tlie  beard  are  perfectly  barmlebs,  iHting  causod  by  air 
penetrating  tho  intercellular  spaces  and  splitting  the  shaft  As  regardn  brushing 
the  hair,  there  is  a  tradition  that  "you  cannot  brush  tho  scalp  too  much  nor  the 
hair  too  little."  To  say  the  least  of  it^  this  is  very  questionablti.  Some  scalpa  will 
tdoratc  but  little  bruahing,  and  even  thon  the  brush  must  bu  a  soft  one^  Bristle 
braaheR  aro  preferable  to  wire  onei^  bat  constant  scmtcbing  of  tho  hoad  by  any  kind 
of  brush  or  oomb  is  miacbiaTons.  *'  One  is  f4)t  to  forget,"  says  Dr.  Jamieson,  in  a 
lecture  delivered  in  Edinburgh,  "  that  tbe  scurf  i-e-forms  faster  than  ever  when  thus 
l-uu^hIv  scratched  away.  Use,  then,  a  aol\  bnuh,  and  use  it  gently."  As  to  combs, 
tho  tcctb  should  liavo  blunt  points,  and  should  not  bo  too  close  together,  as  they  are 
apt  to  tear  the  hair;  and  on  no  account  should  a  small  tootli-comb  be  used.  It  is 
TBry  important  to  frecjuently  remove  tha  sebaceous  matter  that  forms  on  infants' 
ami  older  children's  heads,  but  this  must  Ik:  duno  by  meaus  of  soap  and  water,  and 
never  by  scraping  with  a  comb.  It  is  too  much  to  expect  that  crimping  and  curling 
will  ever  be  discontinued,  simply  becanse  they  are  prejudicial  to  the  hair;  but  Uiat  the 
constant  use  of  hot  irons,  the  strain  of  curl  papers,  and  the  crimping  of  the  hair, 
twisted  on  pins  to  cause  it  to  wave,  must  retard  its  growth  and  Lliui  it,  is  obvious. 
At  tho  same  time  such  proceaaea  caa  ouly  injur*)  existing  hair,  and  if  nsed  occasion- 
lUly  only  and  with  discretion  they  need  not  be  entirely  forbidden.  This  remark  by 
no  meatis  applies  to  the  cruel  practice  of  tightly  winding  up  children's  hair  at  night 
ui  papem  in  onler  (o  screw  it  into  a  curl  by  the  monilug.  ^Vftcr  what  has  been 
baid  on  till!  tturvcji  witb  which  the  skin  abound:!,  a  moment's  rclleution  ^ill  sutfioe 
to  show  how  iU-Ad^ised  such  meusurea  of  adornment  really  are.  Sleep  cannot  be 
lierft-ct  reet,  while  the  head  is  pressed  on  all  sides  by  these  sharp-comtTwl  torturing 
pelleta 

The  reo&on  hair  cui-ls  when  wound  on  a  hot  iron,  is  that  the  moisture  on  thi-  side 
next  the  iron,  being  evapoi-ated  by  the  heat,  tho  cells  in  that  [lart  approach  one 
anotlier  more  intimately,  and  this  shrinking  of  one  ude  only,  forms  a  bend  or  wave. 
A  pitH:e  of  papr  held  to  the  fire  will  illustrate  this  effect  of  heat,  by  behaving  in 
like  uianupr.  AgHiu,  thy  hair  shaft  not  being  e»|utilly  strong  in  nil  ilirettions,  owing 
to  its  oval  shape,  it  will  bend  on  tlie  weaki^t  or  flattened  side,  and  tliis,  apart  from 
any  queBtion  of  moistui-v,  is  tho  cause  of  liair  curling  uatiuuUy.  AlmOitt  anything, 
tbfri^fore,  that  will  remove  Uie  natural  oil  and  ahio  dry  the  hair  will  cause  it  to  curl— 
potoah  or  ammonia,  for  iuHtunve;  but  as  damp  tends  to  deAtroy  tbe  curling,  it  is  best 

;t  tlio  lioir  when  curling  Crom 
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imbibing  any  moisturo  to  which  it  may  be  expoaed.  Profened  rntiing  Hqnidt 
coiituin  little  elsf?  thnn  an  oil  and  some  such  alkali  tta  potaah.  Curling,  hoinnrer, 
cetisi^ti  to  be  a  niAfct«r  of  concern  after  the  Iitur  has  lost  tta  uatuml  bnc  and  primitm 
frofihnMffl,  and  sooner  or  later  this  stage,  with  rare  exeeptionx,  awiuts  ns  all.  Not  thai 
time  alone  blonclira  the  hair ;  otlifnr  insidious  agents  perform  tb»  same  offiw  H 
surely  and  far  moff  expt^ditioiisly,  vhile  in  some  instanoea  the  abseocse  of  oolearim 
nmttfv  is  congenital  Tliere  are  many  rt-'COrded  cases  of  hair  turning  nddeal^ 
grpy  through  extreme  tcri-or  or  suffeiing.  The  evidenc*  on  wliich  these  ctMs  an 
reported  is  not  always  satisfactory.  Dr.  Austin  Flint,  a  di»tinguiahed  Anurieaa 
pliysioloyist  ami  physician,  says  :— "  In  examining  the  Jitaratnre  of  this  Bubjoot,  it  ii 
(HtlicuU  to  And  in  tha  older  works  well  authenticated  cases  of  these  sndden  change^ 
and  moat  (A  tlioae  that  have  been  quoted  are  taken  upon  the  loose  aathoriff 
of  persons  eriilently  not  in  the  habit  of  making  scientific  observations.  It  is  oat 
ner.(^ssary,  therefore,  to  quote  the  tnstanc>es  of  sudden  blanching  of  the  hair  recwAJ 
by  the  ancient  wriu^ri.  nor  those  well-known  casi-s  of  later  datv  so  often  detaikl) 
in  scientific  works,  such  as  that  of  Marie  Antoinette  or  Sir  Thomas  More ;  and  ft 
se^ms  propnr  to  excludA  also  cases  in  which  blanching  of  the  hair  has  baa 
observed  only  by  friends  and  relatives,  for  in  most  of  them  the  statements  witt 
regard  to  time  arc  conflicting  and  unsatisfactory."  An  im|x)rtant  case,  howevw,— 
reported  in  a  medical  journal  by  Dr.  Landots,  in  ISG6,  and  quoted  by  Dr.  FUiii 
In  thiH  eaae  thfi  blanching  occnm*d  in  a  single  night,  whilo  tlie  patient  was  auki 
the  daily  observation  of  the  phs'sician.  When  examined  mtcroscopically.  tbs  wiilc 
hairs  were  found  to  contain  air  globules,  but  there  was  no  loss  of  pigment.  It  loi 
in  consequence  of  the  presence  of  the  air  that  the  hairs  appeared  white. 

Blanching  of  the  luur  may  come  about  slowly  under  the  influence  of  seriaB 
ilhiess,  during  which,  owing  to  imperfect  nutrition,  tho  secretions  of  pignieitt  haw 
become  scanty  or  altogether  ceased.  In  cases  of  aerere  neuralgia  of  fh»*  head,  di» 
hair  has  been  often  known  to  become  grey  in  patches  :  the  colonr,  Iiowea-er,  nmal); 
revives  as  soon  as  the  attack  has  passed  oS.  Se\'eral  instancee  are  on  reratd  «r 
this  sti-ange  occurrence  making  its  appraraneo  on  the  first  «gn«  of  tb*  nevral^ 
and  departing  grudually  on  tlie  cessation  of  tlie  pain.  Dr.  Pinrus,  of  Berlitz  ■ 
treating  of  i>aius  in  the  head,  mentions  the  oocummce  of  what  he  terms  "  dmmA 
sensations  "  in  tlic  scalp.  In  some  affections  of  the  skin  of  the  scalp,  the  coriiai 
becomes  contracted  and  the  fine  nervo  fil>res  in  its  substance  are  pmgsed  opos. 
Tin-  sensations  resulting  Dr.  Pincus  calls  "  hnir-Ache  " — a  very  apt  <>xpn^aD 
describing  a  pain  that  upon  the  slightest  touch  of  comb  or  brash  semis  to  U 
instantly  engcndei'ed  at  tlic  root  of  each  particular  hair.  In  anotlier  phaw  of  tk 
same  complaint,  pressure,  strain,  or  heat  are  experienced  in  tlie  dtreetioa  of  •> 
rroM-n  of  tliu  head.  This  often  lasts  for  years,  gradually  colminating  in  a  coiiifii* 
frpling  of  mental  depression. 

So  far  as  health  is  concerned,  nothing  could  1)©  better  for  females  snfajeel  >• 
headache  than  the  present  fashion  of  wearing  tlie  hair  aliort.  Even  tie  styl*  rf 
(Hzzing  it  over  the  forehead  has  advantages  of  a  negative  kind,  for  in  tkt 
case,  as  also  in  the  other,  the  necessity  for  dragging  back  the  hair  is  obnatcd- 
Thv  relief  experienced  in  headache  by  merely  loosening  the  hair  should  ieadi  tfe 


Lbat  wcuriiig  it  more  lotwily  voold  probably  prereni  mu^  beadAoheA. 
w  dragging  of  ilio  hair  l>ack  from  the  forehead  is  one  of  the  chief  CMues  of 
tJiinuing  ak  the  parting.  Frequent  ahifting  of  the  site  of  the  parting  is  ako  a 
great  additional  pr(^oauUOTl  agaiust  mitib  tlunmn^ir-  The  ghuida  of  the  neck  are 
aoid  to  eulargo  Fi-om  thp  lamo  causa  As  to  the  solectiou  of  tlie  node  of 
dreanng  the  hair,  it  is  a  pity  ttiat  BoitabtUty  i»  not  a  littlo  oonsidervd  aa  veil 
as  fashion.  Tb«  amall.  Urd-Uke  hi^ad,  \t)ry  bttooming  to  nome  fignns,  vill  not 
■ait  all,  aod  thu  attAni|>t  to  make  u  lar^ze  head  small  is  as  self-tortoriiig  as  it  is 
Bboittve.  And  again,  whilo  tho  Unc*  of  aome  (cw  hwids  may  bi>  diaplayfd  with 
advantage,  in  the  lar^  rtukjority  ofoaaea  the  brokon  uuitine  of  the  liair  will  be 
found  to  ehallongn  vritiriKm  Iask,  ntpeeially  nov  that  iht-  monstrous  fashion  of 
wearing  artilktiol  hair  has  departed,  and  with  it  the  ht«t  and  headaches  that 
it  oecasionod. 

Somn  f«<w  r^markx  on  tliis  artiol«  of  oommerce'  may  not  bo  oat  of  placp. 
Amongst  thi*  various  kintis,  tnvy,  Itirht,  pole,  and  aabuni  hair  an;  distin^itihed  as 
extra  hair,  and  ooniiniuid  inuuli  hiijhfr  prices  than  thr  OOuitnon  shades.  The  value 
of  hair  inoreaSM  rery  i-apidly  -with  incrmw*  of  leoi^k  Thus,  while  8  inoli  hair 
vnlla  at  about  In.  prr  or.,  36  inch  hair  r>'altS4^«  m  miirh  aji  liO».  an  oai,  and 
mil  Wi^^tln  bt'vond  thlf*  vomniand' fiuic}'  |trlceB,  llio  li^ht  colours  are  cliiefly 
fvraishod  by  (^r«miany  and  Austria,  and  tlie  south  oF  Fraiirfi  is  the  princ7j>al  souive 
supply  for  tho  darker  shades.  Its  ettlti^attnn  tiiMbg  the  peasant  jriris  amounts 
a  tradt!,  blit>  trathc  of  wtudi  is  so  bu^e  as  to  attract  to  the  fairs  when*  it  in  for 
a  set  of  shrewd  hawkers,  who  doobtU'ss  drivi^  hard  iKirgains  with  the  leas 
leas-like  growers.  .Specimens  aro  aometimM  trndcn-d  for  Bale  on  these 
18  measuring  9  feet  or  evMiv.fl  foet  In  lehgtli,  Scarcely  any  of  the  raw 
^natfirial  is  obtained  in  thit  Umt^  Kta^oni,  »xrflpt  in  the  form  of  ladies*  rmnliingn. 
Ligltt  is  of  great  iuiportauee  in  presyr^ing  the  hair,  and  propor  ventiUtion 
is  aho  most  essential  as  tending  to  oraporalij  the  si^iniftions,  which  othor^is)', 
ctending  to  the  hair,  hocotne  de4^anpOf;nd  and  trritatn  the  skin.  Tlie  best 
then,  in  that  which  leaves  Uie  liair  ni-  frre  as  potuiiblp,  in  a  raeamire 
ible  ^vith  custom  or  fashion.  Bazin'  saya  od  this  point  that  in  those 
where  a  light  hat  is  worn  by  women,  as  in  Corsica,  8paiu,  and  the 
It,  their  hair  is  the  richest  i  and 'bo  atrongly  deprecfttes  enveloping  the  head  in 
iiefi>,  whimples,  head-dmasea,  and  tJie  hravy  hats,  madp  Ktitl  heavier  by 
itation,  and  gives  the  pre<fMnpno«  to  the  Iximiot  (althnugli  not.  free  from 
f«et)  as  lighter  and  more  permeable  to  the  air.  He  strongly  objects  to  the 
suline  skuU-cap  as  too  liot>  but  Kpivlu  approvingly  of  atraw  hata  as  hr-inf^  1i{c;hl 
good  conduutora  of  heat.  Of  childreri,  he  says,  in  early  days  the  head  iihould 
,'pEOtectad  from  exterior  inflnencv.*^  but  when  tho  hair  has  a<x[uired  a  sulScient 
tt  it  is  well  to  accustom  liieui  to  expose  the  head,  since  this  hardens  the 
Ip  and  dimiuislies  itsimpresstonalqlity.  The  hoyi  of  Christ's  Hospital  Hufbciently 
kte  the  wisdom  of  this  advice  ;  tliey  ore  to  be  seen  listless  in  all  weatlien^ 
are  at  th«  same  time  remarkable  for  laxnnnnt  heads  of  hmr.  Sailors,  again, 
and  butchers  arc  rarely  tuld. 

Hair  which  is  naturally  too  greasy  will  be  Ijoneflted  Ivy  wwhiog  with  a  littto 
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BOcU  or  AmmoiuK,   bnt  deficiency  in  this  rc«pect  is  by   bj-   t2te  man  oomaun 
oondilion. 

£aldiie9a. — Of  the  varieties  of  haldneu,  cmly  two  call  for  any  oootidaimtMCi  ben 
— firat,  thimiiiij;  of  the  hair,  and  secondly,  old-age  baldness,  when  it  preaenta  itaaU  ■ 
early  )ifo.  Where  total  loss  of  hair  takes  place  over  a  limited  axiA,  it  is  the  mah 
of  a  diseaite  termed  "alopecia  areata,"  and,  requiring  special  treatment,  doesool 
fall  within  the  scope  of  this  article.  The  cause  of  loia  of  hair  in  old  age  is  noi  fii 
to  seek.  As  the  oii-cnlation  becomes  weaker,  and  the  nerve  oontit>l  of  the  rsMch 
is  impaired,  the  hair,  in  common  with  other  portfi  of  the  body,  suSetB  from  want  of 
nourishment  consequent  on  the  general  decay  of  nature,  the  roots  dry  up,  and  tki 
hair  falls  off.  But  tliJmnng  of  the  hair  and  premature  baklneas  are  not  so  eavf  to 
explain.  Tlie  causes  are  complex,  and  no  one  reason  will  sMount  for  tfaa  fact 
Baldness  is  more  common  in  men  than  in  women,  but  both  are  alike  subject  to 
certain  predisposing  influences,  such  as  heredity,  debilitating  fevers  such  as  ^^ihotdL 
general  iU-heolth,  neuralgia,  gout,  sudden  shock,  mflammation  of  the  skin  ol  ifai 
scalp,  called  eczema,  and  the  general  worries  of  life  that  lower  the  vitality.  Both 
sexes,  too,  are  liable  to  a  disease  known  as  Beborrhaa  sicca,  the  chief  sign  of  whick 
is  the  formation  of  dry  scales  on  the  scalp  that  in  time  causes  abundant  «>ywUi^ 
of  the  hair — a  ilisease  requiring  medical  attention.  Why,  then,  are  young  men  bsU 
sooner  tban  young  wont<m  ^  'llio  truth  is  that  among  the  upper  claasos,  wiio 
in  this  respect  more  than  their  poorer  brethren,  the  habits  are  not  coodnciTS 
hair  growth,  even  though  they  may  in  no  way  affect  the  general  health.  Alter  tk 
morning  l)ftth  the  head  is  \-igorouslT  rubbed  with  a  rou^  towel,  and  if  this  driH 
the  hair,  it  \s  quickly  wetted  again  in  order  to  make  it,  with  the  aid  of  a  pair  d 
hard  bnishe-s,  lie  smooth.  All  thia  scrubbing  and  wetting  refreshes  the  body,  ao 
doubt,  and  lias  a  very  exhilarating  effect  generally,  but  it  is  bad  treatment  far  kk 
hair,  much  of  which  is  rubbed  or  brushed  oat  But  this  is  not  all  After  breakfat 
the  crown  of  the  head  is  encased  as  'n-ith  a  tight  hand  in  the  npr^ht  hat  of 
civilisation,  which,  encircling  the  forehead  at  the  temples,  cuts  off  much  of  the  potw 
blood  supply  intended  for  the  scalp,  and  at  the  same  time  causes  %*enaus  cxm^estiiB 
by  pressure  on  the  superficial  veins,  it  should  be  home  in  mind  that  the 
arteries,  called  t-omporat,  passing  one  on  either  side  of  the  head  in  front  of  th« 
are  the  main  sources  of  blood  supply  to  the  skin  of  the  upper  and  middle  portiaoi 
of  the  scalp.  Thus,  during  the  tiuic  tlic  liat  is  worn  the  liair  tm.  the  upper  pott  rf 
the  head  is,  if  not  star%'ed,  at  least  kept  on  short  allowance  Honoe  it  is  thsi 
baldness  geuenUly  begins  on  the  temples  and  cmwn,  while  it  rarely  indeed  attacb 
the  back  of  tlie  scalp,  which  is  nourished  by  other  blood-vessels  so  deeply  seated  st 
to  escape  pressure.  Tlic  huir,  Iwwever,  bctweeu  the  coat  collar  and  the  hat,  that 
never  co\Tr(t4],  always  remains   long  after  the  rest    has   be«u  died.     Bui  th» 

vent  ional  hat  does  mot-e  than  constrict  the  vrasels.     As  it  possesses  no  iumbi  flf 
ventilation  worth  thu  name,  the  skin  within   it   soon    beoomee  heated,  and 
spiration  follows,  which  causes  the  hair  to  rot  and  to  fall  ofll     The  olasrij' 
ooUego  cap  acts  somewhat  in  a  Bimilar  manner,  producing  that  prenuituxtt 
which    is   usually   attributed    to   severe    mental    strain.       As  regards  the  ass 
stimulating  applioatious  iu  cases  of  thinning  of  the  hair,  it  nwy  be 
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aet  doirn  aa  of  more  than  doubtful  vKlue,  wliiob  somewliat  quaU£ocl  otnnion  ii 
ahu'ed  alio  hy  Dr.  Pinous,  althoagh  aomn  wriure  have  in  yean  past  strongly 
reoonimended  it  The  stimulants  sold  in  the  slwps  are  usnally  CDnpoeed  of  can- 
iharidm,  auimonia,  or  spirit  of  voinu  kind,  ami  aru  gtniuraUy  Car  too  powerful  in 
their  action. 

iVAflvtM^. — Thfl  tue  of  ftoap  in  ehaving  is  not,  aa  is  popularly  snppoBedf  to  aofieu 
the  hairs,  but,  on  tlie  contrary,  to  rendur  them  hard,  dry,  RtiiT,  and  brittle.  This  u 
the  coiulition  in  which  thi.'y  yield  best  to  the  bhide.  Kvery  one  kuowi  the  difficulty 
there  is  ht  cutting  the  usually  crisp  morning  paper :  when  by  oh&noe  it  u  daiupv 
it  invfirinbly  tears.  Hair  being  naturally  oily,  were  one  to  sltnve  dry  or  with  plain 
waUrr.  the  razor  would  either  nlip  over  the  limp  liair  witiiout  ciiUiug  It,  or,  euteriji^ 
atwut  half  wav.  bond  the  liair  back  and  !)]ice  it  lengthwise,  all  tho  while  etraioiag 
it  roost  painfully  at  tlte  root ;  and  as  a  racor  would  thus  slice  and  puU  probably 
a  largo  number  of  hairs  at  onee,  the  pain  produced  would  lie  intense.  Mo&t  Bhnving 
■oap,  however,  oontainx  a  free  alkali  either  potash  or  ftoda,  which  combines  with,  and 
so  renoves,  tlie  oil  of  the  hair,  leaving  only  the  Iiard  tlbre  dry  and  stifi^  as  may  bo 
•Mm  by  dipping  a  single  hair  iu  a  solution  o£  carbonate  of  soda.  Tho  lather  should 
ba  made  with  very  hot  water,  and  should  be  wctl  uhuraed  up  on  the  fooo 
with  a  brush,  as  tha  mort!  on>amy  and  the  less  watery  it  id  the  better  will  be 
tho  efl'ect  of  the  alkali  in  stifii'ning  the  hair.  The  hand,  wliich  in  hr  better  than 
toilet-glove  or  tlaunel  for  applying  soap  to  tho  face  iu  washing,  liaa  a  functiou  in 
the  prfkcesii  of  Ahaving.  Of  aJ)  raxor*fitrops  it  is  the  very  best,  provided  only  that 
tlM  razor  lie  not  permitted  to  touch  anything  but  the  hone.  It  is,  however, 
neoeiaary  to  stroke  the  razor  some  thirty  or  forty  timea  on  the  palm  on  both 
xta  edges. 


Hair-Dyes. 

Besides  the  cosmetics  described  elsewhere,  there  arc  other  f<H-ms   in   no  less 
land  as  faair-dyes,  although  as  they  pruduoe  their  efl'ect  1>y  simply  adhering 
the  hair  shaft,   they  would  be  more  correctly  described  as  hair  paint-s.     The 
of  h&ir-dyeing  wan  extensively  practised  by  tnany  of  the  nations  of  antiquity, 
kbiy  liy  tlie   ParsianB,  aa  wt>U  ss  by  the  ancient  Ureehs  and  ilomans.     Tha 
stable  world  fumt^ed  the  prindpal  substances  amployed  in  tho  compositioti  of 
earlier  hair  pigments,  such  as  nut^Us,  pomegranate  bark,  walnxt  tiheUs,  the 
of  plants  and  ivory  black,  tlie  last  two  being  mixed  with   some  kind  of 
fat.     The  Venetian  ladies  of  tho  middle  ages  are  reported  to  have  blesohod 
hair  by  wearing  it  loosely  spi-ead  out  upon   the    rims  of   cruwuluss  hata, 
a&ct  of   which  exposure  to  the  son  ami  air  wm  very  similar  to  tliat  now 
by  the  application  of   peroxide  of    hydrogen,  a  fairy  whose  aid  is  at 
it   invoked,    under   various   familiar   aliases,  to  transform  a  dark   hoad  of 
lir  into  a  lighter  one.     "  Golden  fluid  "  is  hut  another  verbal  ditiguise  for  the 
lie   cluMiiieal   agent      Unfortunal^ly,   howover,   Uio  innocuous  qualitieii  of    tlio 
ancient   hair-dyes  cannot  l»e  claimed  for  many  of  those  of  niwlftm  times.     From 
published  formuUe  for  preparing  the  b^  known  of   these  dyes,  and  from 
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'Uie  evidences  affonled  Ity  analysii,  it  may  be  f(uri;^i 
almost  always  metallio,  and  in  many  cases  poisonous.* 

On  the  IStli  January,  1867,  Th«  /Mncet  publi 
analyses  of  twenty-ono  of  the  popular  hair-dyes  having  ■ 
Iwentv-one  samples,  seventeen  oontoincd  a  salt  of  lea 
eonibderable  quantity.  In  one  sample,  and  that  not 
detected  equal  to  alxtut  ton  grains  of  the  crystallised 
addition  to  the  lead  naii,  sulphur  in  Ruspension  was  also 
the  seventeen  samples.  Only  four  of  the  dyea  were  free 
was  composed  of  an  ammoniacal  snltition  of  oxide  of 
pyrogalUc  acid,  the  two  liquids  bi-ing  in  diflcrent  phi 
intend(Mt,  as  in  phot<^-aptiy,  tn  redum  the  silver,  so  that, 
deposited  as  a  black  im])alpable  powder  on  the  hair, 
were  com]MMed  o£  a  weak  itcidulatod  solution  of  pore 
recent  examination  carefully  conducted  for  the  writ«- 
was  diaoovered  in  no  less  than  six  out  of  nine  samplot  ol 
at  these  preparations.  Calculating  the  load  in  thoH 
the  first  contained  neai'ly  nine  grains  to  the  fluid  utmflff 
third  throe  and  a  half  grains,  the  fourth  nearly  four 
a  half  grainH,  and  the  sixth  two  grains.  In  the  fou: 
sulphur  was  also  present,  whilst  in  two,  instead  of  sulphi 
of  sodium.  Most  of  the  spocimeus  contained  ^ycenn\ 
of  one,  were  perfumed.  The  effect  of  exposure  of  the 
the  hair  is  that  by  evaporation  a  deposit  is  formed  of  U 
of  lead.  Pernicious  as  the  lead  dyce  of  the  present  i 
be,  they  are,  nevertheless,  iu  point  of  cleanliness  and  ei 
ment  upon  the  old-fashioned  ones.  These  mostly  conmstii 
lead  and  lime  reduced  to  powder,  being  made  into  a  past 
applied  to  the  hood  for  three  or  four  hours,  the  mixti 
the  poultice — being  kept  in  position  by  means  of  an  oil4 
prooesf!  has  not  boen  inaptly  compared,  by  one  who  1 
it,  to  "putting  the  head  into  a  hod  of  mortar."  In  tb«  i 
mente  with  regard  to  modem  dyes,  it  is  not  a  little 
proprietor  of  all  these  half-doeen  nostrums  emphaticall; 
are  not  hair-dyes,  but  simply  "restorere,"  and  thai  ths} 
ingredient,  merely  restoring  the  hair  to  its  pristine  3 
prising  ^'endo^  goes  the  lengUi  of  affirming  that  his  rq 
to  the  hair  the  colouring  matter  that  naturo  no  kntger 
We  have  been  speaking  so  far  of  six  <mt  of  the  nine 
three  remaining  specimens,  Na  1  consisted  of  two  half- 
a  small  cardboard  box.  In  one  of  these  Ixittks  was  an  am 
of  silver,  which,  calculated  as  nitrate,  oooitained  aoren  \ 

*  In  Addition  ta  kail  aud  iilwr,  which  u«  the  fainnfiil  nuter 
forrniila-,  wd  meet  with  iljrw  containing  buonntli,  copper,  bxm,  nad  t 
auavntj,  Dono  of  wbkh,  bowaver,  won  detwtod  in  the . 
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aait  In  the  other  bottle  wan  a  solution  at  pyrDgallio  acIU,  about  tnn  graim  to 
the  oanoc.  No.  3  ditlered  otUy  from  So.  I  in  the  greater  Rtrungib  of  the  siJver 
solution  (this  Utuig  thirty>live  {fiainji  to  the  oiuice),  and  in  the  oontenta  of  each 
bottle — viz.,  six  drams.  The  mooihI  hotUo  was  precisely  thn  Huns  aa  the  acoond 
bottle  of  No.  1.  Na  .1  wsh  an  Ainerioun  prciiarution.  Tho  silver  in  Uiis  waa 
in  the  condition  of  oxida,  whioh  was  mixed  vtth  a  little  Wftak  muoihi^.  It  had 
fallen  to  the  bottom  of  the  half-oonoo  bottle  containing  it  its  equivalent  in  nitrate 
of  silver  would  be  twtmty-eif^ht  Rmina  to  the  ouoca  In  tiie  other  Iwttle  of  thla 
■ample  watt  a  solution  of  gallio  acid  of  about  fifteen  gruiiia  to  tho  oonoe.  In  addi- 
tion to  thate  there  was  also  a  third  nnaller  phial  of  potanuua  solphide^  vhich  vaa 
recommended  to  be  aaed  when  the  lustre  of  the  djre  hod  dtparfeed  fmm  the  hair. 

Prom  theee  brief  statiitioa,  porohaMra  of  liair-dyes  are  Justified  in  drawing  ihm 
general  inferenoe  that  those  prepamtions  wliicfa  oro  sold  in  two  bottles  are  proforabla 
to  thoee  contained  in  but  one.  So  lung  as  vain  people  will  have  recourse  to  UioM 
sappoeed  aids  to  pi^rpeitual  youth,  so  long  will  adventurous  and  obliginj;  dru^^iBta/ 
perfament,  and  hair-dressers  oom«  forward  to  meet  the  demand  for  them,  and  tiaoe 
the  silver  dyed  are  credited  with  hanih  and  objectionable  propertieB,  we  rseommend 
to  both  vendur  and  ooosamer,  as  probably  the  mildest  and  safist  preponttOD  known, 
the  followin}^  formula  for  a  browu  hair-dye.  It  is  tho  invoition  of  an  eminent  and 
philanthropio  French  chemist,  M.  Nacquet>  and  very  similar  to  one  proposed,  sonia 
jean  before  M.  Naoqnet  published  his  form,  by  Dr.  Hager,  a  tleruun  chemist  Her» 
■re  the  instructions  for  makinj^  it,  cxtractnd  from  the  J/omtew  SeimU^qve.' — "Dis- 
solve 100  parts  of  bismuth  in  the  smalluat  iiossible  quantity  of  onUnanr"  nitric  acid 
(^lout  260  parts).  To  this  Ui{Ui>r  add  a  solution  of  75  parts  of  tartaric  acid  in  watoiv 
and  then  a  rather  considerable  quantity  of  water  to  insure  oomplete  prooipitation. 
The  whole  mixtun;  Hhould  then  lie  thrown  u{K>n  a  filt«r,  and  th(t  residue  wa^i>d  with 
water  nntil  the  wo^nga  oeaao  to  be  acid.  This  done,  the  mu^ma  left  un  the  filter  is 
pot  into  a  dish,  and  a  solution  of  ammonia  gradually  Btirred  in  until  ail  is  diaolndM 
The  magma  derived  froDi  1^  kilogrammee  of  bismuth  will  require  0-8  or  0*9  Utras 
of  ammonia.  Add  to  this  Uqnid  '.'>  [larts  of  hypoeulphite  of  sodinni  in  powder, 
and  when  the  salt  is  diasolvod  the  product  should  l>e  Altered,  one  or  two  per  cent  of 
glyoerin  added, and  the  whole  may  then  bo  bottled.  Fiveorsix  hours  afterthe  hair 
or  beard  has  been  saturated  witli  this  Uqnid  it  will  have  acquired  a  deop  ohestouC 
oolovr,  which  upon  the  Irnir  being  washed  with  watar,  disappears,  giving  plaoe  to  a. 
dalicaie  flaxen  eolour.  By  repnating  the  operation  daily,  a  stagn  will  at  length  b^ 
raanhod  when,  after  passing  through  all  the  intormediaie  shades,  the  deep  chestnut 
will  remain  fKirsistent." 


Tns  Nails. 
Th«  nail,  which  is  a  part  of  the  scarf  skin,  is  firmly  attached  by  its  under- 
garface  to  the  sensitive  skin,  or  quick,  by  means  of  deep  gronvee  and  ridges,  between 
which  the  tniu  skin  throws  out  corresponding  soft  ridges ;  so  that  over  the  whole 
of  its  length,  the  nail  and  ito  support  may  bo  said  to  be  dovetailed  togntlier  by  a 
system  of  upper  and  lower  ridges  and  furrows.  In  Utis  way  the  sensitive  layer 
provides  the  nail  not  only  with  a  soft  cushion,  but  also,  through  ita  intcrposmg 
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HUmenti),  with  nourlaliint^nt.  lids  Structure  >is  rendered  vudble, 
transparent  substance  of  ilie  nAil,  by  reason  of  the  blood  ciroulAtin^  m  Um  ! 
as  tlivy  are  calleil,  huU  no  giving  to  them  a  pink  apppAranen,  which,  oontmtiflf 
with  the  colourless  proJRcfcions  of  the  nail  between  ever^'  pair  of  them,  preseott 
A  completfl  nprics  of  altornating  pink  and  white  lines.  The  laniiiue  in  the  iaX 
moou,  or  lunula,  near  the  root,  arc  not  supplied  so  abundantly  with  blood-veanli  m 
those  bunoath  Uio  rr.-sb  of  tlio  nail  ;  honce  the  comparative  whitflneas  of  this  p«it 
Still  further  inward  comes  the  root  of  the  nail,  which  is  embmc^  by  folds  o(  tht 
oensitive  skin,  jnst  in  the  same  way  as  any  one  of  the  horny  ridge*  w«  h*n  n» 
tsoned  is  supported  on  either  Hide  by  the  scnsitire  laminw.  The  depth  of  the  nil 
varies  from  onc-tM-elfth  in  the  fingers  and  toes,  to  one-sixth  of  an  inch  in  tki 
thumb.  The  thickness  of  the  nail  is  inon^ased  by  the  continual  addition  of  oells  ts 
ittt  under  projections,  the  formation  being  precisely  similar  to  that  of  the  scarf  ska. 
This  has  the  effect  of  nuRing  it  up  gradually  out  of  the  laminated  sh<«th,sB<l 
meanwhilo,  the  whole  surface  being  constantly  replenished  by  other  ceils,  the  piiti 
remain  soft  aa  the  growth  progresflea  A  similar  process  taking  place  at  the  imr 
or  free  edge  of  the  root,  produces  the  lengthening  of  the  nail,  cells  beug  ow 
tinually  added  here,  which,  as  they  enlarge,  thrust  forward  the  whole  strootttre  rf 
the  nail ;  and  a.s  the  grooves  wo  have  spoken  of  work  in  a  soft  mediau,  the  grennk 
is  accomplished  without  resistance.  The  time  occupied  in  the  entire  growth  of  Ai 
thuin1>uttil  is  about  fivo  or  six  months,  whereas  the  toe-nail,  growing  modi  noH 
slowly,  takes  fi-om  eighWen  months  to  two  yean.  If  the  process  of  gnnnk  h 
iiitc>mipted,  by  the  boot  being  too  short  for  the  foot,  the  nail  will  either  expoi  kl 
developing  powers  upward  or  oat  nt  the  sides,  where  it  will  grow  into  the  a^ywiMi 
flesh.  This  condition  is  very  }iaitvful,  and  nt,'cessit&tes  a  small  surgical  (^)erAtioq  forili 
cure. 

It  requires  but  a  slight  disturbance  of  the  proc4>ss  of  cell  formatioa  to  pradui* 
permanent  mark  or  groove  in  the  substance  of  the  naiL  External  injury  is  by  •• 
means  the  only  cause  of  defective  growth  ;  any  severe  illness,  such  as  ttvwr  * 
inHammntion  of  thn  lungs,  will  ofttn  cause  deep  furrows  to  appear,  vbidt  M 
until  the  nail  has  bm?n  cut  down  to  the  part.  The  knile  or  scisson  ahonld  b»  wA 
to  pare  the  free  edge,  and  the  giTfOved-sliaped  ivoty  presser  to  prevent  the  0(V 
growth  of  the  scarf  skin  upon  the  lunula  The  unchecked  growth  of  this  ifcn 
producoM  an  unpleasant  and  unsightly  edge,  which,  when  frayed,  ocoastcnw  waA 
pain.  It  is  unwise  to  trim  this  with  a  knife,  as  is  often  done  ;  it  should,  be  praaid 
down,  hut  not  cut.  Finger-nsils  should  be  cut  round,  and  toe-nails  sqnanL  Sap 
and  water  and  the  nail-brush  are  all  that  is  necessary  to  cleanse  Uie  luultMK- 
The  practice  of  removing  accumulations  of  dirt  from  beneath  the  free  edge  witk  ft 
knife  is  not  only  painful  and  injurious  to  the  growth,  but  by  loosening  and  elenAg 
the  nail,  and  so  incrcoiang  the  excavation,  admits  of  sach  concrationa  in  still  lsi|V 
(jtiontitics.  Moreover,  the  sc-mtcliGs  made  with  the  knife  form  little  groofei,  bm 
wliich  it  is  didicult  oven  with  u  brush  to  remove  the  foreign  and  objeetkasUi 
matter. 
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HEALTH  IN  INDIA. 

B7  Sm  JOAEPH  Fayreb,  K.C.S.1^  M.D.,  F.R.S.,  AXD  JoflEFti  ElTAZT,  31D.,  F.n.C?. 

IntroduciotT ->R')ut<.-«~Ite«t  Time  to  Arriro  in  In^a-Boit  Tiin«  for  Invalids  ntid  otli«n  to 
htmn  Inilift— TntTelling— ^wrt,  m  Shikar— ClutliinK—PuiiWi,  Tattio,  Tliennwitulot*— Kathlnj 
— Dmlling  Honsea— Food  and  Ihink— Drinkiiif  ^Valer—PuritieBtiun  of  Driukinj;  Water — Biwta 
or  Mid-day  Sleep —Shampooing  or  Maaaage — Ext^rmoe — Siookinjt— Metwirology— Hyijieidc  and 
Saaitarr  Diviaitnn— Tho  Dill*— Tutai— TKeSeamiM-lnfluenco  of  Sun  and  Heat— PrioUy  Heat— 
Fabricula — Ague— EalaifemcDt  of  Spbwn — AnMnia— Remittent  Fev«r— Tti))iou1  or  Knt«rie  Fev«r 
— Suiutroke,  H£<itiitr«k«,  01  Inftoktiom — £ff«cti  of  Hm  CTimate  on  Karupcau  WotDca— Age  at 
which  Children  ihould  be  KUt  to  Europe — Poiioooua  Siiakw,  Scorpiooa,  Ce)itip«d«,  MoAqtiitoa, 
Land  Lcechu— Ticki— Bugs— Flcaa. 

IXTEOOUCTOEY. 

Sbfore  dealing  with  mattcra  relating  to  tho  preservation  of  bealth  in  India,  ire 
propose  to  refer  briefly  to  somo  of  the  leading  geographical  and  physical  cliarao- 
teristicB  of  that  interesting  country.  India  may  be  described  as  an  irregular- 
shaped  triangle,  exteoding  over  nineteen  hnndred  miles,  trom  the  eighth  to  the 
thirty-fifth  degi-f^A  of  north  latitude,  and  an  equal  distance  at  its  broadest  part^  from 
the  sixty-sixth  to  the  iiinety-seventh  meiidiau  of  cast  longitude.  It  is  bounded  on 
the  north,  for  ugjwards  of  filleeii  hundred  miles,  by  the  gigantic  Himalaya  moun- 
tAiDS,  on  the  north  went  by  the  Safed  Koh  and  SuUtman  ranges,  on  tho  west  by  Uio 
river  Hab  and  Ca|>e  Monze,  the  Arabian  Sea  and  Indian  Ocean,  and  on  the  north- 
CASt  and  east  by  the  Alwr,  K&g&,  Fatkoi,  and  Barel  ranges,  standing  between  Assam 
And  Kastem  Bengal  and  independent  Buriimli,  until  tho  nineteenth  degree  and  a  half 
of  latitude,  near  the  base  of  tho  M3renmateng  mountain,  ts  reached,  where  tlio  Hue 
of  frontier  is  directed  due  east  between  British  and  independent  Uurmnh ;  it  then 
runs  in  a  south-easterly  direction  along  a  series  of  lov  monntains  seimrating  the 
British  province  of  Tenasserim  from  Siara  ;  the  Ciigtom  boundary  being  completed 
by  the  Bay  of  Bengal.  Witliin  these  boundariea  of  land  and  water  ai-o  comprised  an 
area  of  1,500,000  square  miles,  and  a  population  of  232,511,210  (C<?n*a»of  1881) — 
about  eqiiul  in  both  resjjects  to  the  whole  of  Europe,  exclusive  of  Russia. 

If  it  were  possible  to  take  a  bird's-eye  view  of  this  great  peninsula  or  promontory 
of  Asia,  it  might  be  di^-ided  into  (1)  the  scimitar-shaped  outline  of  the  Himalay» 
mntiiins,  with  their  sulwidiar)-  ranges  to  the  north-west  and  north-east,  averaging  an 
Bvation  from  16,000  to  18,000  feet,  inchiding  Kanchanjangah  (28,176  feet)  and 
Mount  Everest  (20,002  feet),  the  loftiest  measured  peak  in  thft  world,  and  affording 
on  some  of  their  southern  slopes  and  spun  many  excellent  sanitaria,  such  as 
Marree,  Mussooree,  Landour,  Nainee  Tal  and  I>ujueling;  (2)  the  greet  river 
BjnBtems  of  the  Brahmnputm,  Granges,  and  Indus  ;  (3)  the  table-land  of  tho  Deccan 
■nd  the  south,  hounded  on  the  noilh  by  the  Vindhyi  and  fiatpoota  mountains,  on 
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the  east  anJ  west  by  the  gbats,  oiwl  tapering  c 
Comorin. 

This  extensive  but  compact  country  has  a  tocming  | 
moi-e  niimerDtiA  and  otTmically  distinct,  and  speaking  I 
and  more  varied  Uian  those  of  Em-ope;  whilst,  fron 
geography  and  the  extent  of  its  area,  it  haa  every  kind 
the  temperate  and  arctic  zona  The  seat  of  the  moet 
history  reacliing  far  back  into  ronioto  antiquity ;  pc 
mountains,  olovated  table-lands,  rich  alhn-ial  valleys, 
plains,  noble  rivers,  vast  RwampB,  Jungles,  magnifioent  | 
a  rich  fauna  and  flora,  wealth  of  mineral,  vegetable,  aoi 
undevi;lt3|«d  resources,  it  has  chamctCTs  tlmt  invcfld 
especially  for  tli06e  who  spend  the  bc»t  port  of  Uf<f 
responsibility  of  ruling  haa  fallen.  A  oountry  witl 
has  nuuiy  diKtingnishing  features  that  are  strange  tc 
necessarily  much  to  learn  before  he  becomes  recoDcil 
boma.  The  people  and  their  habits,  the  animal  and 
diseases,  diirer  from  those  he  has  hitherto  known  orhe« 
tanoe — let  us  hope,  not  in  his  own  person — with  nialaril 
heat  ajmplexy,  dysentery,  guinea,  worm  and  other  I 
maladie?!  audi  as  dengue  and  cholera,  wliich  sweep  ovt 
destructive  epiilemics ;  whilst  the  conditions  of  life  gen 
and  exists  arc  dissiniilar  to  thoso  that  he  has  been 
latitnde  of  Ids  birth,  boyhood,  and  youtli. 


EotTTES. 

Those  who  select  India  for  a  career  should  be  iaT 
physical  and  mental  health.  As  i-egards  the  civil,  ml 
educational,  forest,  telegraph,  postal,  and  oUier  public  d 
is,  to  a  ^Teiit  extent,  secured  by  the  medical  examim 
candidates  are  subjected  in  tliis  country.  Most  ol  the  y 
mercantile  houBoe,  banks,  the  indigo,  t«a,  cofiec,  Jute 
railways,  have  to  iosoro  their  Uvea,  and  are,  therefore^  i 
test,  as  a  condition  of  their  covenants  with  their  omploj 
and  others  to  whom  time  is  important,  will  select  one 
India,  viz.,  1,  overhrul,  from  London,  across  Euro|*e  to 
from  vMexaiulria  by  rail  to  Suez,  thence  to  Bombay,  th 
ing  nineti^i  or  tioentif  days ;  2,  by  aeOy  from  London 
of  Biscay,  Gibraltar,  Malta,  and  Suez  Canal,  completu 
about  iuxiUy-asven,  Ma^Inis  in  thirty-Oiree,  and  Calcott 
latter  route  is  largely  preferre<l  by  families  and  all  ^ 
both  in  tbfi  outwiutl  and  homeward  voyage,  partly 
lengihL'ucd  and  unint«rnipt*.*d  sea  voyage,  and  partly  \ 
wear  and  tear  consequent  on  the  double  overland  im 
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of  the  former  route.  The  long  «ea  route,  round  the  Cape  of  Good  Hope,  to 
Calcutta,  completed  by  steamers  in  about  seixidy  days,  or  Green's  soiling  ships  in 
about  (me  hundred  and  ten  days,  is  frequently  taken  by  those  who  may  have  been 
recommended  to  avail  themselves  of  a  long  sea  voyage  for  the  benefit  of  their 
health— especially  for  the  correction  of  any  phthisical  proclivity,  certain  foi-ms  of 
kidney  affection  and  chronic  bronchial  catarrh.  It  is  also  highly  beneficial  to 
invalida  sent  from  India  suffering  from  malaiious  cachexia,  enlargement  of  the 
■pleen,  aniemia,  hepatic  derangement,  nervous  debility,  and  insomnia,  consequent  on 
a  too  protracted  residence  in  hot^  damp,  and  malarious  districts.  It  is  eminently 
naefiil  to  the  young  of  both  sexes  going  to,  or  returning  from,  India,  to  whom  the 
length  of  time  occupied  in  the  voyage  is  not  a  matter  of  vital  importanca 


Best  Time  to  Arrive  in  India. 

The  European  should,  if  possible,  make  arrangements  to  arrive  in  India,  at  or 
the  commencement  of  the  cold  weather,  or,  at  any  rate,  before  ita  termination — 
Mj  in  November,  and  not  later  than  January.  The  trying  heat  of  the  Bed  Sea, 
during  the  outward  journey,  is  thus  reduced  to  a  minimum;  and  the  transition 
fnun  the  autumn  or  early  winter  of  this  country  to  the  genial  cold  season  in 
Xodia  is  found  to  he  pleasant  and  healthful,  whilst  time  is  allowed,  as  the  hot 
mother  gradually  approaches,  for  the  partial  accommodation  of  the  constitution 
■to  the  altered  circumstances  involved  in  the  transfer  from  a  temperate  to  a  tropical 
dimata  If,  however,  this  be  impracticably  the  second  best  season  for  arrival,  at 
anoct  parts,  under  the  influence  of  the  south-west  monsoon,  is  during  July  and 
August  Bat,  in  the  event  of  this  period  being  fixed  upon  for  the  voyage, 
the  utmost  care,  in  diet,  drink,  and  clothing,  must  be  taken  to  neutralise  or 
mitigate  the  heat  of  Egypt  and  the  Bed  Sea.  Under  such  conditions,  pre- 
omtions  must  be  had  recourse  to,  to  avoid  anything  like  constipation,  whilst  the 
.  strictest  abstinence  from  too  highly  seasoned  food  and  alcoholic  liquors  must  be 
injoined. 

To  time  the  arrival  in  India  in  April,  May,  and  June — the  hottest  months — or 
daring  the  latter  half  of  September  and  most  of  October — ^the  malarious  season — is 
oAen  to  sow  the  seeds  of  cerebral  and  hepatic  disease,  which  may  give  considerable 
fitture  trouble,  embitter  subsequent  residence,  and  foster  an  ineradicable  dislike  to 
the  countiy.  Ko  one  in  delicate  healtb,  or  who  is  not  strong  and  vigorous  should  be 
advised,  or  permitted  to  select  these  months  for  the  commencement,  or  continuation 
of  an  Indian  career.  Even  in  such  a  case,  the  selection  should  be  one  of  necessity 
lather  than  of  choice.  I^  however,  as  will  often  happen,  especially  in  the  case  of 
ladies  and  their  children,  such  persons  are  desirous  of  travelling  without  avoidable 
interruption,  in  order  to  reach  any  of  the  hill  sanitaria  before  the  hot  weather  sets 
in,  the  most  suitable  period  for  them  and  others  similarly  circumstanced,  to  arrive, 
is  in  the  earlier  part  of  March.  This  arrangement  will  enable  them  to  reach  the 
ttnitarium  of  their  choice  without  encountering  the  trials,  dniwbacks,  and  discomforts 
of  a  long  and  fatiguing  railway  journey  through  the  hot  winds.  If  put  off  much 
later,  the  inland  journey,  undertaken  in  the  fierce  heat  of  the  hot  winds,  is  added. 
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m  quick  siicccttStOD,  to  the  hardships  of  the  Red  Sea ;  a 
a  sudili'ii  transition  from  an  EngliBh  winter  may  be  mo) 


Bbst  Tim  FOR  Leaviho 

Febraaty  and  March  are  the  best  months  for  emi 
prineipal  Intlian  ports,  cBpecially  for  invalids,  Imliw, 
inland  river  atcumera  now  render  it  possible  to  rMcb  t 
and  punctuality,  from  the  most  remot*  district*.  Witi 
ciotliiu^'  and  provisions,  thfl  longest  railway  journeys 
season  in  comfort  and  safety.  River  steamers  are 
advantage  is  that  the  hotels,  in  which  patt&tmgers  may 
parture  of  Uie  homeward-bound  steamer,  will  be  found 
agreeable,  than  when  the  departure  is  postponed  till  A 
this  period,  the  nighta  and  dayu  spent  on  the  voyage 
later  on.  Thoiio  who  are  in  fairly  good  health,  and  to 
the  way  Is  a  matter  of  importoncv,  will  probably  travd 
the  inaiL  But  those  who  are  in  delicate  or  infirm  hi 
time  is  comparatively  unimportant,  will  do  well  to  selec 
the  caiia),  which  enables  them  to  travel  with  a  minima 
ance  to  their  destination.  On  starting  from  India,  pi 
nbundanci."  of  the  wannest  woollen  and  other  clothing, 
ranean  perhaps,  the  Atlantic  and  the  Channel.  Too  mu 
thus  securing  the  invalid,  aa  well  as  those  who  are  aj 
against  the  evil  effeets  of  diill.  Yet  soofa  a  simple  and 
often  neglected,  and  bronchitis,  congestion  of  the  Uvor, 
fever  are  often  the  result,  all  of  which  might  hare  beet 

Tliose  who  arc  suftorinj;  from  serious  tropical  diBMS 
sufficiently  from  their  effects,  will  do  well  to  dally  at 
the  Mediterranean,  which  may  have  been  recommew 
from  coming  to  England,  until  the  month  of  Junei. 
usually  unfavourable  to  recovery  from  chronic  dyn 
of  liver,  malarious  cachexia,  and  tropical  ana>mia.V 
the  appropriate .  treatment  which  caa  be  commaini 
praotising  at  the  southern  sanitaria,  suflercrs  are  genen 
until  it  is  Wife  for  them  to  proceed  home.  By  the  ado] 
offects  of  remo\-al  from  the  Indian  climate  and  the 
the  chances  of  permanent  restoration  to  health,  af 
promoted. 

Since  the  opening  of  the  Suez  Canal  and  the  sli< 
the  facilities  offered  to  Anglo-Indians  for  visiting  Eoroj 
Many  Imrd-workod  officials,  as  well  as  many  engaged 
themselves  of  these  advantages,  by  spending  short  leawi 
may  start  from  Bombay,  iii  the  height  of  tlio  monsoc 
railway  tfavelling  to  the  port  of  embarkation  is 
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when  the  voya^  across  the  Indi&n  Oooan  U  breezy  and  oool,  run  the  gauntlet  of 
the  stidiug  bent  of  llio  Red  &*m^  reach  Gngtiuid  with  the  mail«  nd  Bnndiai,  in  the 
autumn,  and  be  able  to  return  to  Iiulut  at  the  beginning  of  the  cold  woothpr.  They 
thua  avoid  the  malnriouB  seoaon,  have  the  beuelit  of  two  sea  voyages— one  of  v-hidi 
(the  retam  journey)  is  undertakeii  in  circumNtanc^a  (ftvourable  to  the  preservation 
of  health, — and  of  a  xojouni  of  about  aix  weeks  in  England,  at  the  most  plejutank 
time  of  the  year.  Tlio  short  sea  route,  by  way  of  the  Suez  Caiin],  is  aJao  often  prefenx'd, 
at  Lhis  season,  by  thoae  who  have  sudik-tdy  broken  down  in  heoIU),  during;  tlie  hoi 
weuUierand  beginning  of  the  rains.  But  for  the&e  the  long  aea  voyage  round  th«  Cai»e 
will  often  be  found  to  be  even  more  beneficial  The  dangers  to  the  invaliH  of  the 
Rod  SeA  in  July  and  August  are  thus  a>'oided,  whilst  the  long  sea  journey,  of  froiu 
70  to  110  days,  in  n  heaItJ)y  and  antdaepttc  atmosphere,  in  either  the  well-foond 
steamers  or  sailing  ships  now  available,  may  be  the  means  of  saving  valoablo  lives 
wbitih  wonid  otherwise  be  inevitably  sacrificed. 

May  and  June,  the  hottest  months,  are  not  suited  for  leaving  India,  alt-hoitgb 
some  still  do  so,  at  the  beginning  of  the  former  month,  because  it  cnablr;s  tlKini  to 
arrive  in  England  in  summer.  But  to  Qui  strongest,  tlie  voyage  at  this  season  is 
Tsry  trying — often  to  those  in  infirm  health,  fatal,  esiiecially  in  the  Red  Sea. 
3f<neoTer,  excepting,  perhaps,  to  the  ^voured  few,  who  nwy  bo  able  to  have  their 
caJTiago  artificially  cooled  by  tatties  and  who  are  supplied  with  abundance  of  ice,  the 
riak  of  a  long  railway  journey  tu  reach  the  port  of  embarkation,  in  theac  months, 
from  BucHtroke,  heat  apoplexy,  and  exhaustion,  is  very  great  The  danger  is  much 
diminished  in  the  temperate  and  robust,  for  these,  as  we  ob«erve  in  the  tiger- 
shooting  expeditions  undertaken  in  April,  I^Iay,  and  June,  in  the  hottest  parts  of  tho 
empire,  can  stand  prolonged  exp<)stuv  to  intense  heat,  with  conaiderablo  impunity, 
provided  tliu  head  and  spine  are  tlioroughly  protected.  Still,  we  have  known  the 
strongest  and  moat  teroperute,  to  all  appearance,  seriously  injured  in  health ;  even 
,lpntotaliam  or  temperance  will  not  always  save  Ihem  from  succumbing  to  such 
heat.  The  danger  ut  immensely  increased  by  intemperance  in  eating  or 
inking.  So  it  is  in  a  journey  across  India,  and  thence  to  this  cnuntn*.  in  May 
or  June.  The  climate  of  India  during  November,  December,  and  January  is  ao 
Igreeable  and  salubrious  that  few  who  can  remain  leave  it  during  thaae  mootka. 


TBAVBLLISa 

Travelling  in  India  during  the  winter  months,  has  become  mut^  easier  and  more 
kblp,  since  the  comrtniction  of  the  railways  connecting  all  the  iuip«jrtajil  parta 
^HiB  Empire.  There  aro  nearly  ten  tftouMorui  milea  of  railroad  in  working  oider. 
Calcutta  is  in  unbroken  communication  with  the  frontier  outpost  of  Pmhawur  at 
tho  mouth  of  the  Khyber  VivtH,  covering  a  distaneo  of  aixte«n  huiuirrd  mtlc& 
Bombay  is,  in  like  manner,  linked  to  Madras,  CalcuttA,  Allahabad,  Agm,  Delhi, 
X^liore,  and  Peahawnr,  whilst  a  number  of  minor  feeding  lines  are  either  finished, 
or  under  construction.  By  means  of  these  and  river  steaTners,  anppleroentod  by 
tmllock  or  horse  dawka  Jw,,  Anglo-Indian  officials  or  gentlemen  engaged  in  agrical- 
lurali  mercantile,  or  mining  enterprises  are  safely  conveyed  to  their  destination 
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in  the  mtnrior  from  the  three  principal  porta  of  disembarkatiott — BombAj,  M«diM^ 
or  Calcutta — during  llio  monsoon  antl  winter  months.  Those  employed  in  Ctefair 
or  Assam  are  carnal  to  theii'  occopation  iu  tho  tea-gardens  partlr  by  imi],  but 
chivHy  by  ri\-er  steamers  at  Uiq  eame  aeosons.  The  tourist,  vho  has  only  dob 
cold  ft«u)on  at  hia  disposal,  w.inld  do  well  to  so  amuige  tho  journey  that 
may  reach  Uollo  or  Oolomho  in  Oeylon  about  the  end  of  October  or 
of  November.  Having  exluiutrte<l  Kandy,  Kewera  Eliya,  the  ooffise,  tc«, 
dnchnna  plantations— and  refrained  from  ani]w  and  elephant  ahocrtiiig,  mt 
Iperiixl,  on  account  of  the  risk  of  catching  fever — he  ahould  go  by 
^Uadras,  which  la  usually  reached  in  three  days.  Tlienoe,  be  may  travel 
^ntil  to  plaops  of  interest  in  the  interior,  not  omittii^  a  \-iait  to  the  iahevMOf 
iDilgtieny  inountaina  Re-embarking  at  Madras,  he  ought  to  find  himaelf — i 
a  pleasant  sail  of  four  days  up  the  Bay  of  Bengal  beconung  daily  more 
'as  ho  steams  fartber  north  iu  tliu  teeth  of  the  north-east  monsoon — in  Oali 
appropriately  styled  the  City  of  Palaces,  pro*>ably  alioul  the  wnd  of  Ni 
or  the  first  week  of  December.  Thenre,  he  may  proceed,  after  haring 
lions  of  tho  metropolis  of  British  India,  by  rail  to  Darjeeling,  from  which, 
•eason,  tho  Wews  of  the  snowy  range  of  the  Himalayas  are  as  stapendooi 
entrancing,  as  they  are  unrivalled  in  elevation,  grandeur,  weird  beao^, 
magnitude.  Tie  should  not  fail  to  secure  a  viev  at  sunriae  from  Sendud,  fl* 
highest  point  of  DarjocHnj; ;  and  if  the  sky  be  clear,  ho  will  observe,  facing  nortlitfi 
iiioUning  the  eye  a  little  to  the  left,  the  Kugar-loaf-shapcd  peak  of  Mouoi  Bnni^ 
29,002  feet  above  the  level  of  the  sea— the  highest  mountain  in  the  world ;  tn  finV 
and  almost  due  north,  Kanchanjunga,  2ft,176  feet  high;  and  turning  to 
right,  a  number  of  other  Rnow  and  ice-clAd  rangOB,  not  one  of  which  it  lea 
from  20,000  to  33,000  feet  in  height :  he  will  probably  look  down  upon 
,  dense  mist  and  cloitcl — :«liutting  out  the  immense  intervening  vmlle^  widi  iWf 
fglorious  primeval  foi-eats,  from  view ;  above,  he  will  note,  «n  maw«,  deuie  ioMf, 
in  an  ascending  order,  of  ma^noliu,  tropical  oaka,  pines,  and  tr«e  rfaododeodrOH  ip 
to  an  elevation  of  twelve  or  thirteen  thouftand  feet ;  higher  Btill,  gigantie  ^ii^B 
anpaiullcled  in  size ;  and,  beyond,  perennial  ice  and  snow,  until  the  oltentlDa  k 
riveted  by  a  play  of  minbow  colours  resting  on  the  crests  of  Kauohanjvi^  ^ 
other  peaks  juat  as  the  sun  ts  rising  above  the  horizon.  After  he  haa  dont  d 
thin,  and,  perliaps,  had  some  sm"pe-sh noting  in  the  plains  Wdow,  well  removed  fc* 
Torai,  he  should  return  to  Calcutta  for  a  fresli  dfjiarture  about  the  brfiiniunirf 
the  year. 

He  has  now,  in  genial  weather,  the  whole  of  the  Gungetiu  Provi:ir.  s  L.f-i  te 
him,  with  all  thn  facilities  afforded  by  the  Kast  Indian  Hoilway  to  4|>tvd  hin « 
his  way.  H«!  may,  therefore,  in  rapid  sucoession,  Wsit  Patna,  Bmar^  Aliahtbai 
Cawnpore,  Lucknow,  Agra,  Secundrabagb,  Futtehporo  Sikreo,  Je>7iow,  AJB«i 
Delhi,  IaUoiv,  Mooltaii,  Peshawur,  and,  periiaps,  Simla  or  Hosaoorie,  or  Wl 
Hetumin^  in  Fohmftry  to  Alkhnbad,  he  may  take  the  train  lo  Jubbolpofft  «A 
the  intention  of  inspecting  the  marble  rocks  in  the  vicinity  ;  continuing  h»  JMfw? 
acroBii  Indbi.  ho  may  visit  Nngpore  on  the  way  to  Bombiy ;  wbenoe  be  «hoitf4  oM 
fail  to  visit  iho  Towera  ol  fiywice.  Oaves  of  Elophanta,  Matbem,  haamrlm,  I^"* 
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and  Mah&llI«fih^vl1r,  and  be  rrody  to  l«kT<*  for  Europe  ftboat  the  middln  of 
March. 

Should  the  toanat  or  trnwllcr  b<]  deidroas  of  ha%'iug  some  tif^er-aliooting,  h(*  irUI 
hEfo  to  prolong  his  stay  into  April  or  Mhv.  when  the  Ioti<,'  juuglo  ffroHs,  wliich  at 
other  ta-nsntiB  allbrds  cover,  inaoceasiljlo  and  impenetrablp-,  has  pitlier  boon  withered 
or  burnt  up  hy  the  scorching  sua  After  thia  liaa  been  accomplish^,  ho  may  either 
ranune  his  homeward  journey,  during  "the  monsoon,  or  spend  the  rainy  season  at 
Simla,  Muwjoorie,  Darjeelttig,  NDghcrrius,  or  at  the  comparatively  cool  stations  of 
Foooa  or  IlHtiga1on>.  Thi<i  latter  alt«malive  wonld  enable  htm  to  visit  Caslimcer  at 
the  end  of  the  rains,  or  to  errtend  his  e!cpIoration  in  rhn  interior  of  tho  peninsula 
daring  the  cnnuing  vinter  monthfl.  Travelling  acroRs  India  is  mfe  and  cor^enial 
during  the  cold  Bwtson,  from  October  to  Fobniary  or  March,  in  Bengal  or  Bombay ; 
and  fp'  '  '»er  to  Apiil  in  the  Northweat  Proviacea  and  Punjaub.     Dust  is 

the  cid.  i  riicnce  and  source  of  |x;nional  dincomfyrt.     It  in  safe  and,  perhaps, 

more  pleasant  in  the  rains,  beoanae  there  is  less  tluKt.  Oaring  May  and  June.  It  is 
exhausting,  and  excepting  in  carriages  artificially  cooled  by  menrntof  khn<dru<{  tattioa, 
there  is  much  Janser  from  heat  apoplexy,  not  to  mention  cholera,  especially  iu  the 
4mdeinic  an.ii  of  Uffn^al.     Moreover,  the  dust  is  uttolerable. 

it  ix  iuiprirtaiit  that  the  traveller  and  others  should,  if  possible-,  avoid  rislting 
Chkleutta,  '*the  Iiome  of  cholera,"  during  the  transition  fVoin  the  oold  to  tho  hot 
veather  in  thf^  months  of  February  and  March.  It  has  Iveen  noted  by  the 
lAoat  ex[>rrienccrl  rjbservers  that  new  oomers  aru  8|)0ciaUy  liable  to  bo  attacked 
by  the  diaeaso  at  this  season. 
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Quail,  ffnipf,  woodcock,  partridge,  sand  grouse,  wild  duck,  phcosanta,  wild  gee«e, 
peacocks,  bustArd,  hares,  and  the  larger  kinds  of  game,  sitch  as  deer  of  all  itorts, 
the  antelope  and  black  buck,  &a,  leopard,  panther,  dgcr,  lion,  bear,  rhinoceros, 
baflUo,  wild  pig  and  bnor,  and  wild  elephants,  miiy  Ite  found  in  suitabit-  places  in 
dxfierctit  parts*  of  India,  offering  nnequalled  opixirttmities  for  the  employment  of  gun 
and  rifio,  and  what  is  called  "  pig  sticking."  We,  thei-efore,  recommend  every  j-oung 
ittan  gc^g  to  India  to  innlado  in  his  outfit  a  good  gun  and  riAo,  the  nan  of  which, 
in  the  pursuit  of  jrnmll  and  large  game,  tends  mtrch  to  the  preservation  of  physical 
and  mental  health,  provided  due  care  bo  taken  to  minimise  Uie  efTocta  of  malaria 
and  the  son.  We  insist  upon  thifl  prorleo.  heeanse  nneh  mischief  is  oonstantlj 
4!one  by  negh-ct  of  those  simple  but  essential  precnntions,  which,  aa  eTperience  demon- 
Btrstea,  cannot  be  ignored  with  impunity.  Writing  from  considemble  experience, 
we  believe  that  Knipe-shooting,  especially  in  Ben;;al  and  Bomlwy.  slmuld  not  bo 
atti-'mpted  by  the  Auj,'lo-SAxon  resident  or  traveller  before  Uio  month  of  November. 
As  the  rainy  season  ceaseH,  tho  jhrels  an<i  swamps  swarm  with  snipe,  ani  the  eothu- 
ttaatic  and  .'inl'^nt  sportsman  is  unfortunately  unwilling  to  miss  the  opportunity 
of  availing  himself  of  tlic  sport  tlius  aiforded.  But,  at  this  Heason,  and  for  some 
weeks  aft*'r  the  ocssatton  of  the  monaoon,  malaria  is  generated  in  profuse  abuiuUinco 
in  tlie  localities  h^nented  by  snipe,  wilil  duck,  and  wild  geeae;  and  malarious 
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temperance  in  eating  and  diinking,  especially  the  aToidance  of  all  alcoholic 
beverages,  until  after  the  sun  has  passed  below  the  horizon ;  and  by  cold-water 
bathing  before  breakfast  daily,  and,  perhaps,  before  dinner  toa  The  malaria, 
which  is  even  a  greater  danger  in  snipe-sliooting  than  the  sun,  is  in  April,  May, 
and  June  non-existent,  and  is  out  of  account  in  tiger,  leopard,  panther,  and  bear 
■hooting. 

Clothing  foe  Use  in  India. 

The  apparel  should  be  suitable  to  the  climate  and  the  seasons.  At  all  timet 
Ughijlannd  apeciaily  made  should  he  worn  ftext  t/t«  skin.  Over  tliis,  it  is  also  better 
to  wear  tweeds,  such  as  are  manufactured  for  hot  climates,  rather  than  cotton 
&biics.  The  former,  to  a  certain  extent,  keep  out  the  heat,  readily  permit  tlie 
absorption  and  evaporation  of  sensible  perspiration,  help  to  maintain  an  equable 
temperature  and  circulation  of  the  skin,  and  thereby  lessen  the  risks  of  sudden 
suppression  of  the  cutaneous  exudation ;  whilst  the  latter,  during  exertion,  or  some- 
times without  it,  in  very  warm  weather,  and  particularly  when  extreme  humidity 
is  associated  with  heat,  become  matted  and  wetted  with  profuse  sweat,  and  so- 
promote,  on  exposure  to  draught  or  even  the  punkah,  the  too  speedy  reduction 
of  the  temperatut'e  of  the  skin  with  the  development  of  chilL  If,  however,  white 
cotton  or  linen  overclotliing  be  selected  during  exposure  to  the  sun  or  to  intense 
heat  indoors,  it  should  always  be  used  over  a  substratum  of  woollen  clothing.  It 
■honld  be  borne  in  mind  that  however  hot  the  sun's  rays  or  the  atmosphere  may  be,, 
mdden  depressions  c^  temperature  may  occur,  and  under  such  circumstances,  when 
the  cntaneous  circulation  is  active  and  the  perspiration  exceedingly  free — it  may  be 
profuse — sudden  check  of  it  is  often  followed  by  internal  congestion  of  the  abdominal 
oi^gans  ^d  numerous  other  evils.  Hence  the  cardinal  importance  of  woollen 
underclothing,  at  least  to  Europeans  of  both  sexes  and  all  ages,  and  the  superiority 
of  thin  light  tweeds  to  cotton  or  linen  for  the  outer  garments.  As  the  digestive 
(ngans  are  much  predisposed  to  derangement,  the  wearing  of  the  so-called  cholera 
belt,  or  a  band  of  flannel,  in  addition  to  the  usual  apparel,  is  a  precaution  of 
superlative  value. 

In  the  winter  months  north  of  the  Kerbudda,  and  of  the  Delta  of  the 
Ganges,  and  throughout  the  year  at  all  the  hill  stations  of  the  first  class,  the 
under  and  outer-clothing  must,  to  be  effective,  be  almost  quite  as  sub- 
stantial as  that  worn  in  Europe.  For,  though  the  temperature  is  not  so 
low  excepting  sometimes  in  tlie  more  elevated  Himalayan  sanitaria,  the 
diurnal  variation  at  certain  seasons  is  very  considerable,  and  the  feeling  of 
cold  is  excessive — necessitating  before  sunrise  and  after  sunset  very  warm 
clothing.  A  woollen  night-dress  or  sleeping  suit,  modified  acconling  to  season,  is 
essential. 

In  very  exceptional  cases,  and  especially  during  the  rainy  season  in  the  humid 
and  steamy  climates  of  Calcutta  and  Bombay  and  similar  climates,  the  lightest  and 
thinnest  flannel  cannot  be  worn,  on  account  of  its  aggravating  the  itching  and 
irritation  caused  by  lichen  tropicus  or  prickly  heat.     But  in  such  cases  the  finest 
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ponniB  silk  fabrics,  wluch  aro  cooling  and  form  an  adi 
external  hvat  aiwl  chill,  can  nftttnUr  be  tolonitcd,  and  th< 
substitute  for  wooUfn  underclotliing.  Hiese  Bilk  vtsta 
expensive  llian  flannel.  Wiere  tlie  ]>ro8ervation  of  ai 
■bin  and  the  conscc^uont  prtivontion  of  chill  are  in  que 
not  bo  allowwl,  whencTer  tlie  cost  can  bo  met,  to  wei 
aucurcd.  ■ 

On  making  inquiries  we  have  been  surprised  tofl 
ladies  vtvat  woollen  or  silk  next  Xha  skiu  diuing  rosidt 
from  the  use  of  the  corset,  which  is  warm  and  oppi 
weather ;  but  it  leaveft  the  upper  part  of  the  chest  and.^ 
unprotected.  Tight  lacing  is  injurious  everywhere 
climates.  As  a  matter  of  fact,  the  evil  practioo 
than  in  temporate  climates,  for  the  simple  reason 
from  jwrspiration  and  prickly  heat  in  the  rainy  seasoa 
monsoon,  that  it  cannot  be  tolerated.  A  ooraet  jni 
required  support,  so  light  and  porous  as  not  to  in 
of  light  flaiincl  or  silk  next  the  skin,  and  capaUe  ( 
producing  undue  pressure  on  important  parts,  for  ladi 
still  a  doRideratam,  the  want  of  which  is  unquestions 
the  ill-health  from  which  they  suffer.  We  have  ofte: 
from  attt^tidiug  balls  in  low  dresses  and  returning  homo 
without  adequate  covering.  Ohilla  are  also  often  oontrai 
dresses  at  diimur  parties  under  a  punkali  fitfully 
enough. 

For  infants  and  growing  children,  light  flannel  xmi 

use.     At  all  periods,  modified  to  suit  the  seasons,  it  is  o 

most  essential  during  the  time  the  child  is  being  sockli 

of  dentition,  when  the  child  is  more  than  usually  liable 

infants  the  Sannnl  garment  should  corer  the  whole  of  the 

When  the  child  has  learnt  to  walk,  this  protectiTe  ooveri 

^'cst  to  envelop  the  trunk  and  arms,  and  draw^v  whic 

the   lower   portion  of   tiie  vest   by  moans  of  buttoi 

stmcterl    in    a   similar    manner   is   eswMiHally  noeeasi 

fastened  tightly  enough  at  the  wrists  and  ankles  to  previ 

the  hours  of  sleep.  ■ 

A  great  deal  of  unnecessary  expense  is  often  inffll 

procuring  of  outfits  for  gentlemen.     It  is,  of  course,  needl 

of  nnderclothing  to  admit  of  a  daily  chanjje  after  reachinj 

a  couple  of  suits  made  of  tweed  and  substantial  enough 

part  of  the  voyage,  and  a  third  of  tlie  lightest  tweed  or 

Red  Sea,  and  the  Indian  Ocean,  with  a  hea\'y  and  ligh 

evening  suits — one  for  cold,  tho  other  for  hot  weather 

pattTTTi  morning  suit — one  that  may  hav(>  lieen  in  nse — and 

wiJi  enable  the  new-comer  to  have  clothes  made 
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be  required,  bj  native  tailors,  who  enjoy  a  well-founded  reputation  for  making  such 
wearing  apparel  with  scrupulous  accuracy  from  patterns,  A  good  helmet,  and  blue, 
green,  or  neutral-tinted  glasses  are  also  necessary. 

The  Punkah,  Tattib,  and  Thermastidote. 

Daring  the  hot  weather  and  rains,  the  use  of  the  punkah,  night  and  day,  con- 
'bribntes  materially  to  the  maintenance  of  health.  It  consists  of  a  framework  of 
wood,  suspended  from  the  ceiling  with  a  fringe  of  cotton  or  other  cloth,  which  is 
swung  backwards  and  forwards  hy  means  of  a  rope  passing  over  a  pulley  and  pulled 
I7  a  coolie.  By  putting  the  air  in  motion,  it  communicates  a  feeling  of  comfortable 
coolness,  without  which,  in  some  parts  of  India,  the  heat  would  hardly  be  en- 
dnrable.  Evenly  worked,  without  noise,  it  promotes  sound  sleep,  which  would 
often  be  otherwise  quite  unobtainable.  In  May  and  June,  in  those  parts  where 
Ae  hot  winds  blow,  the  tattie,  or  thermantidote,  or  both  are  employed  to  reduce 
temperature.  The  tattie  is  a  light  framework  usually  made  of  spelks  of  bamboo 
fastened  together  by  twine,  covered  or  thatched  with  the  fragrant  khuskhus 
grass,  and  fitted  into  a  doorway  facing  the  direction  of  the  prevailing  hot  wind. 
In  the  day-time,  when  the  breeze  is  blowing,  it  is  kept  constantly  moistened ;  the 
rapid  evaporation  caused  by  the  passage  tbrough  it  of  a  quantity  of  diy  air,  at  a  high 
temperature,  cools  the  air,  as  it  enters  the  room.  The  thermantidote  is  a  more 
elaborate  machine  fixed  to  a  tattie,  with  a  series  of  &n8  inside  moved  by  the 
rotation  of  a  wheel.  When  the  machine  is  in  action,  the  hot  air  thus  sucked 
in  is  cooled  by  passing  over  and  through  the  interstices  of  the  khuskhua  The 
tattie  is  sufficient  when  the  wind  blows  steadily ;  but  when  it  lulls,  as  it  generally 
does  at  nights,  and  often  does  so  during  the  heat  of  the  day  in  some  localities — 
ia  the  Berars  and  Oude,  for  example — the  desired  effect  must  be  secured  by  the 
aapplementary  operation  of  the  thermantidote. 

By  this  simple  contrivance,  the  fiill  of  temperature  due  to  the  evaporation 
produced  by  a  current  of  hot  diy  air  passing  over  the  grass  was  so  considerable  that 
in  May,  in  Oude,  with  a  west  wind,  the  thermometer  stood  in  the  shade  at  104**,  in 
the  house  at  83°,  and  behind  the  tattie  at  68°.  No  one  should  sit,  under  punkah, 
tattie,  or  thermantidote,  in  underclothing  saturated,  or  wetted  with  perspiratioa  The 
clothing  should  be  cast  off,  the  skin  dried  and  rubbed  with  a  towel,  and  protected 
by  scrupulously  dry  woollen  garments — a  procedure  as  healthy  as  it  is  refreshing. 
Many  illnesses  are  the  result  of  a  neglect  of  this  simple  bat  effective  hygienic 
measure,  as  many  are  prevented  by  its  adoption.  Braughts  and  currents  of  air 
are  courted  by  Europeans  in  the  summer  and  rains.  To  do  so,  or  sit  under  the 
pnnkah,  tattie,  or  thermantidote,  without  recognising  this  precaution  is  to  provoke 
chill,  consequent  internal  congestion,  and  functional  derangements,  which,  if  often 
repeated,  may  light  up  serious  disease.  Young  persons,  in  the  full  vigour  of  health, 
are  apt  to  despise  the  warning  here  given,  but,  writing  after  much  pei-sonal 
experience  on  the  spot,  we  can  assure  them  that  its  importance  can  scarcely  be  over- 
estimated. Often  have  we  seen  a  few  minutes  of  unguarded  exposure  to  draughts, 
tattie,  and  punkah,  in  underclothing  wringing  with  perspiration,  and  the  laying 
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asido  of  the  woollen  steeping  suit  at  nights,  because  itj 
foundation  of  serious  miachieL 

BATHIHa 

Tlie  skin  acts  bo  frpply  in  tropical  countries 
alone,  daily  ablution  becouies  a  necessity.  But  it  a 
and,  by  reflex  action,  invigorates  Uie  circulatoi'y  and  ni 
thi;  watur  employed  should  l>e  cold,  and,  if  so,  how  fsol 
termed  the  power  of  reaction,  or  the  immediate  re-estabi 
arculation  without  any  remaining  internal  ouiigeatiQU,  \ 
and  plea^iout  glow  o£  wanutli  over  the  surface  general! 
spirits,  a  geuiiino  feeling  of  exhilanition,  vigour,  and  great 
physical  work.  Such  is  the  agreeable  and  beae6cial  inflv 
the  he»lthy  and  robust  European,  Uiat  it  may  be  perseve 
ia  cxpericuced.  When,  howovor,  instead  of  these  cnoou: 
is  delayeil  or  imperfectj  tbe  veesels  of  the  akin  continue  i 
those  of  tbe  internal  organs  remain  distended  or  cong 
sation  o£  fulness  in  the  head  and  abdomen,  faintnes^ 
difficulty  of  breathing,  d>(!presHioii,  and  diiuinishcd  al 
corporeal  exertion,  the  cold  bath  ia  prejudicial  to  health, 
Such  is  very  frequently  the  result  of  the  practice  in 
melancholic,  lymphatic,  and  nervous  temperamenta ; 
nervous  and  cin:ulator)*  Bystcms ;  in  those  who  have  » 
malarious  fevers  ;  and  in  all  who  are  the  victims  of  funct 
of  the  cerebral,  thoracic,  or  abdominal  otgaus.  For  Uu 
should  have  tlie  chill  off,  be  t<tpid,  or  eveji  warm,  acoonli] 
experienced.  The  temperature  of  the  bn.th  for  tiiis  clasB 
proportion  of  European  residents  in  hot  climates — mi 
penuit  of  speedy  reaction.  Whatever  the  temperatu 
cleansing,  soaping,  nibbing  down,  and  drying  should  be 
as  possible.  The  best  way  of  taking  the  daily  cold  bat 
over  by  the  aid  of  tepid  or  warm  water,  antl  then  to 
pouring  in  rapid  succession  two  or  three  jugs  of  watai 
Tlie  same  method  may  be  a<Iopted  for  the  tepid  bath.  Thi 
a  fuU-lougth  apparatus,  and  running  the  risk  of  remainii 
not  the  same  otijection  where  only  the  warm  bath  can 
But,  as  even  here  tbe  aim  to  be  accomplished  is  cleanii 
bracing  eSoct,  tbe  sooner  the  process  is  completed  the  be 
or  l>athing  in  ihe  sea,  lakes,  or  rivers  before  the  sim  ri» 
are  all  beneKoial  to  tlie  young  and  strong  retaining  the 
I'li.^  should  be  taken  not  to  remain  too  long  in  the 
alligators,  snaken,  leeches,  and  other 
,  when  headers  are  taken  from  spril^ 
,of  wnir.f  plunged  into  i«  sufficient  to 
$acriu<::i:'il  by  neglect  of  such  a 
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DwELLiifo  HoDaia. 
i'bk  usimUf  oonstruotetl  vith  tipecial  reference  to  tlie  climate.  The  rooms 
are  large  aod  lofty,  with  high  doorwavB  and  windows  for  natural  ventilation.  The 
wallii  are  thick,  and  bufore  tbu  tnutiiueii  tbey  were  generally  in  tha  MofusHil,  TYx>{Bd 
with  a  substoutuftl  layer  of  thatch,  whidi  answered  thu  double  purpowi  of  kooping 
OQt  the  heat  and  t)ie  raio.  Since  tbeo  the  non-infiomouUc  tile  has  bei>n  in  more 
general  ose.  The  site  should  be  well  drained,  and  renutTed,  aa  far  as  possible,  from 
damp  and  swampy  ground.  The  front  ahould  a]wa.yB,  if  practicable^  face  the 
prevailiii}'  wind;  and  on  this  aspect,  there  bhould  be  a  ypjod  wide  verandah,  in  which 
it  is  delightful  to  sit  iji  the  oool  of  Uie  oveningi}  and  mtmiings.  In  tlie  dietricta, 
raised  chabutros — sqmireA  or  circles  of  moaonry  oovered  with  cement — for  open^ir 
use  iu  the  early  momings  and  evenings  adjoin  many  houses.  Kitchens,  out-offices, 
and  stables  Are  detached  at  a  good  distanoe  firom  dwelling  houses.  The  dry  system 
of  oanaervancy  is  in  use  throughout  the  ruiul  dislricts,  ur  MofnssiL  Even  in 
Calcutta,  where  the  English  system  of  sewerage  has  been  constructod,  wo  believe, 
that  few  of  the  inhabitants  havo  oonnoctod  their  honaes  with  it,  in  the  manner 
adopted  in  this  country.  Unfortunately,  one-storied  bungalows  prevail  iu  most 
BtationsL  A  second  storey  is,  however,  desirable  for  sle(]{ung  pnrpooes.  To  this, 
and  indeed  to  all  the  rooms,  gls^  windows  should  be  attached^  to  kwp  out  draughts 
during  the  uidioalthy  and  cold  seasons.  They  should  also  be  provided  with 
Venetian  doors  to  admit  of  a  free  circuUtion  of  air,  when   required,  and  at  the 

re  time  to  shield  the  rooms  and  inmates  from  sun  and  glare. 
Food  aho  Dbivs. 

The  diet  should  be  plain  and  simple.  New  arrivaU  should  abst^un  from  much 
animitl  and  stimulating  food  with  a  view  to  avoiding  plethora,  dyspepsia,  nud 
— imilatJTn.  oud  congostiDU  of  the  already  over-taxed  liver  and  eliminating  organa 
Oorries,  as  generally  prepared,  should  1>a  sparingly  cousumod.  It  is  not  advisable 
to  copy  the  natives  in  respect  of  diet  Neither  thr-  modp  of  lining,  nor  tlie  tjusltty, 
nor  the  quantity  of  the  aliment  can  be  changed  with  impunity.  The  stomadi  of 
the  Anglo-Indian  will  no  rawe  obtain  from  (he  dietary  of  a  Hindoo  all  that  is 
neceosury  for  nutrition  than  it  could  iu  other  circtunstances  from  the  blubber  that 
delights,  whiltft  it  nourishes,  the  Ksktino.  I^nbit  in  these  things  Ifeoomcs  hcredi- 
toT}',  and  Europeans  are  not  well  adapted  to  sudilrm  clmng«v.     But  by   decrees 

rfood  may  be  modified  to  suit  altered  conditions  of  cHmata 
As  a  f^ueral  rule  people  cut  too  much  in  India — mon*  than  they  cun  ossimihite, 
43it  is  needtxl  for  nutrition.  Tlio  conHO()uence  is  di.son)ered  dis:c«tioii,  fuulty  ssRimila* 
tion,  derungitmout  of  liver  and  l>owi:^li!i  with  dt^fective  eliiiiin»tion,  and  excnss  of 
affiate  matter  in  tlie  blood.  A  cup  of  chooolate,  ooooa,  eofliw,  or  ten,  moy  bo  tukon 
boToro  starting  for  the  morning  ride  or  walk  ;  a  plain  breakfast  uf  the  same,  with 
bread  and  butter  and  eggs,  or  n  little  bit  of  chicken  (more  is  not  often  needed  than 
iho  bread  and  biitt**r);  lunchwn  or  tiffin  at  1  or  2  p.m.,  with  very  liti!»' iniinwl 
.  cutlet  or  the  leg  of  a  fowl  with  vegetables  will  sitffico;  and  a  glass  of  li^t  wine 
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may  be  endured  with  a  &ir  chance'  of  escaping  mischief.  The  exeroifie,  and  the  utter 
rdaxation  and  freedom  from  the  cares  and  anxieties  of  business,  involved  in  the 
panait  of  game,  help  to  develope  the  physical  and  mental  energies. 


Dbinkino  Wateh. 

The  quality  of  the  drinking  water  is  of  immense  importance^  and  requii-es  par- 
ticolar  attention,  especially  in  tropical  climates,  where,  from  the  prolific  abundance 
of  a-Tiinml  and  vegetable  growth,  and  the  want  of  a  proper  balance  being  maintained 
between  the  processes  of  organic  life  and  putre&ctive  decomposition,  as  also  from 
defective  sanitary  arrangements,  the  water  is  ever  and  anon  liable  to  become 
contaminated  with  noxious  compounds.  In  addition  to  oi^|;anic  sources  of  pollu- 
tion, it  is  sometimes  rendered  unwholesome  by  containing  excessive  quantities 
of  chloride  of  sodium  and  nitrate  of  potash.  A  few  practical  observations  on  the 
different  kinds  of  water  obtainable,  and  on  the  ready  methods  of  purifying  them, 
may  not  be  unacceptable. 

1.  River  water  holds  in  solution  mineral  and  oiganlc  compounds,  and  in 
suspension  v^etable  and  animal  organisms,  decomposing  mineral  and  organic 
mattrar.  2.  WeU  toaier  holds  in  solution  a  certain  proportion  of  eveiy  soluble 
substance  with  which  it  may  have  come  in  contact,  during  its  downward  passage 
tibrough  the  pores  and  crevices  of  the  earth's  crust  Its  mineral  and  saline  constituents 
are  similar  in  kind  to  those  found  in  river  water  though  in  smaller  quantities. 
^Hie  great  distinguishing  characteristics  of  well  water  are  the  abundance  of  bicar- 
bonate and  sulphate  of  lime  that  it  holds  in  solution,  and  that  cause  its  hardness. 
The  compamtive  excess  of  these  earthy  salts  is  not  usually  deleterious  to  health. 
3.  Tank  and  lake  water  is  merely  a  modification  of  river  water.  It  is,  perhaps, 
a  little  softer.  4.  Satn  water  is  often  collected,  during  the  monsoon,  In  large 
earthem  jars  for  separate  households.  If  the  jars  be  carefully  closed,  and 
<q)ened  only  as  required,  this  forms  a  valuable  potable  water  in  all  the 
maiaria  and  cholera-stricken  districts.  5.  Marsh  vxUer  is  tank  or  lake  water 
surcharged  with  oi^anic  matter — algse,  confervee,  Infusoria,  filarial  organisms,  kc, 
and,  according  to  local  tradition,  the  poison  or  germs  of  malarious  fever.  It 
evolves  sulphuretted  and  carburetted  hydrogen  and  carbonic  acid  gas  ;  the  two  first- 
named  give  to  it  its  disagreeable  odour.  It  is  utterly  unfit  for  human  con- 
sumption. 

Purification  op  Dbinkino  Watek. 

All  drinking  water  should  be  boiled  to  destroy  living  organisms,  and  then 
filtered  The  result  with  respect  to  river,  well,  rain,  tank,  and  lake  waters 
should  be  a  moderately  soft,  clear,  sparkling,  odourless,  and  coloiirless  crystal. 
But  ebullition  and  filtration  cannot  be  depended  upon  for  removing  sewage 
contamination,  excess  of  ordinary  organic  material,  and  the  nitrate  of  potusli 
and  chloride  of  sodium  of  tidal  and  brackish  water.  Distillation  is  a  suc- 
cessful, though  costly,  method  of    purification.     Distilled    water    so    obtained. 
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Aerated  waters — potash,  soda,  &c. — though  iu  great  deniund,  are  unfortunately  not 
alwajs  made  £roui  the  purest  of  water.  They  arcgruittly  ciihuuced  in  value — as  also 
15  ordinary  potable  water — hy  being  cooled  in  the  hot  season  and  raitiH  with  ice, 
whicli  is  either  made  artificially  on  the  epot,  or  imported  from  Amerioa.  loo  may  bo 
freely  cousumLsI.  When  the  conBtitutiou  is  prostrated  by  the  suu  or  extreme  heat, 
or  eximusted  by  physical  and  iuteLloctual  exertion  in  a  hot  aud  damp  atmu^plierL-,  a 
glam  of  iced  water  slowly  swallowed  is  far  more  rcrreahing  than  the  iced  brandy  or 
wbiaky  peg,  or  draught  of  beer  too  frequently  indulged  in  under  suoh  circumstances. 
We  have  no  recollection  of  ever  ha\'iag  seen  any  one  sufTer  from  iced  watev,  iced  fioda, 
or  potuah  water  taken  in  muderKtiun.  During  the  great  heat  of  an  Indian  siuuntor 
Aud  rains,  such  drinks  are  higldy  buueiictul,  ituumuch  as  tht-y  (juuuuli  thirst,  whilst 
they  refresh  and  coot  tlio  body. 

The  importance  of  a  wholesomo  potable  water  is  so  great  that  wo  hare  deemed  it 
necessary  to  trtab  the  Hubj(;ct  at  some  length  ;  for  it  is  so  essential  to  the  pi-eserva- 
tion  of  health  that  any  deviation  from  the  utmost  attainable  purity  of  it  Is  a  step 
assuredly  Ceuding  in  the  direction  of  discasiv  aiLd  prcmatui-c  death. 


Mid-DAT  Sleep,  ou  Siesta. 

In  India  and  other  hot  climates  the  tendency  to  indolence  or  lethai-gy  is  promoted 
by  the  heat,  whether  dry  or  moist,  and  more  particularly  by  a  hot,  mugg)',  humid 
Atmosphere,  as  in  Calcuttfl,  Bacca,  or  Bombay.  To  yield  too  much  to  this  feeling, 
which  only  requires  encouragement  to  degenerate  intoaconfirmed  habit,  is  injurioius. 
If  the  moderation  in  diet,  and  abstinenoe  or  strict  teupeniuce  which  we  have 
enjoined,  as  regards  stimuhuitit,  be  rigidly  eufoi-ced,  the  difHcully  of  re^tiug  the 
siesta,  which  is  rather  a  luxury  than  a  neoesaity  in  the  caao  of  every  ouo  in  tlio 
enjoyment  of  fail-,  average  health,  is  considerably  diminished.  Whenevrr  the 
ordinary  occupation  is  insufficient  to  keep  the  body  and  mind  fully  engageil,  some 
special  puntuit  should  be  dt^visod  to  ward  off  the  liabit  of  induleuce  luid  to  fustor  the 
development  of  the  physical  aud  intellectual  powei-s.  The  pretty  constant  occupa- 
tion of  body  and  mind,  during  the  working  hours  of  the  day,  varied  as  indicatitd, 
ajul  by  A  fair  amount  of  outdoor  exercise^  recitjation,  and  amusement,  will  assist  in 
perfecting  the  function  of  every  organ  and  part  of  the  economy,  and  in  promoting 
that  sound  sleep  at  night,  which  is  essential  to  the  uiaiiitenanoe  of  a  high  stAndard 
of  health. 

Anglo-Indians,  who  ore  fully  employed,  and  sleep  only  at  night,  as  a  rule, 
do  wore  and  better  work,  and  eigoy  better  heahli,  than  those  who  yield  to  the 
enervating  influences  of  the  climate,  and  give  way  to  the  siesta.  Indeed,  there  is 
reason  to  beliftve  that  the  sleepless  nighte  of  many  are  fi'equently  caused  by  t*xci-ss 
of  food  and  drink,  and  con&e<{uent  portal  and  cerebral  pluthum  maintained  by 
ilevoliou  to  sleep  at  irregular  periods.  If,  however,  repoac,  diuing  the  hours 
appointed  by  nature,  be  disturbe<l  by  the  insidious  operation  nf  heat,  humidity,  and 
nmloriA,  in  spite  of  rt^hu*  work,  exercise,  iL'c.,  there  is  indicated  undue  rxcitablUty 
of  brain,  tlie  sovereign  remedy  for  which  is  not  the  mid-day  sleep  ur  uaix-otics  in 
any  form,  but  removal,  fur  a  time,  to  the  hills,  or  to  Europe. 
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early  hoars,  and  are  oat  mnch  in  the  open  air  on  horseback,  enjoy  exceptionally 
good  health  in  India.  For  hard  worked  and  aedentary  officials,  mercantile  men, 
bankers,  tradeAmm,  and  others  confined  to  their  deski,  daring  the  working  hours 
of  the  day,  a  brisk  ride,  in  the  morning  or  evening,  or  both,  is  in  every  way 
most  conducive  to  the  maintenance  of  health.  It  is  equally  anitable  for  childrm  of 
ages  from  four  to  six  and  upwards,  to  young  and  married  ladies.  The  introduction 
of  croquet,  badminton,  and  lawn  tennis  has  contributed  much  to  the  improvement 
of  the  health  of  ladies  and  gentlemen  in  the  plains.  Orieket,  football,  running  in 
moderation,  and  rackets  in  the  cold  weather  are  equally  beneficial  to  those  who 
engage  in  them.  So  is  rowing — ^not  for  races  bat  for  exercise — in  the  early 
mornings  and  evenings,  during  the  non-malarious  seasons  of  the  year.  Practice 
with  the  dumb-bells,  and  moderate  athletic  exercises  are  also  most  useful.  So  is 
dancing  in  moderation,  especially  for  young  people. 

Carriage  exercise  is  largely  indulged  in  by  all  classes  who  can  afford  it.  It  is  a 
means  of  obtaining  a  thorough  airing  with  a  minimum  of  exertion.  To  the  strong 
«nd  healthy  it  should  never  be  permitted  to  become  a  substitute  for  riding,  walking, 
&c. ;  but  in  the  case  of  the  infirm,  sickly,  convalescents  and  others  for  whom  more 
active  exercise  is  contra-indicated,  it  is  not  to  be  r^jarded  as  a  luxury,  but  as  a 
necessity  for  the  promotion  or  preservation  of  health. 


Tobacco  SHOEmo.  i 

This  habit  is  said,  in  moderation,  to  be  pleasant  and  soothing.  It  is  a  luxury 
and  quite  unnecessary,  and,  in  what  is  called  excess,  injurious.  Fortunately,  its 
prejudicial  effects,  unlike  those  of  alcohol,  are  evanescent.  It  is  the  constant  daily 
practice  of  excessive  smoking,  over  a  long  series  of  years,  that  produces  so  much 
functional  mischief  and  misery.  It  thus  fi-equently  disturbs  the  equilibrium  of  the 
nervous  system  and  the  action  of  the  heart,  causing  nervousness,  giddiness,  muscular 
taremor,  and  palpitation;  it  impairs  digestion,  depresses  the  eystem  mentally  and 
physically,  and  m^tddles  the  intellectual  faculties.  Cancer  of  lip  and  tongue  and 
Ghronic  inflammation  of  the  back  and  sides  of  the  throat  are  often  ascribed  to  it,  as 
cancer  of  the  sesophagus  and  stomach  have  been  attributed  to  chewing  and  snuffing. 
We  would  counsel  thoee  who  have  acquired  the  habit  and  decline  to  relinquish  it,  to 
smoke  the  mildest  tobacco — as  seldom  as  possible — only  after  eating,  and  never  in 
the  morning,  or  not  till  after  limch ;  or,  what  is  still  better,  not  till  after  the 
evening  repast 

Among  the  Hindoos  the  hookah  is  in  universal  demand.  By  means  of  this,  the 
smoke  is  drawn  through  water,  and  thus — it  is  believed — ^is  deprived  of  some  of  its 
more  deleterious  and  jwisonous  properties.  In  former  days  it  was  largely  employed 
by  Anglo-Indians,  but  is  now  almost  completely  discontinued.  Pipe  smoking  is 
not  much  jn  vogue,  being  considered  too  "  trying  to  the  nervee."  The  mUd  manilla 
cheeroot  or  cigar  is  generally  smoked  in  the  Bengal  Presidency ;  in  Bombay  and 
Madras,  Trichinopolis,  Dindiguls,  and  in  Burmah,  what  are  odled  "  Barmahs  "  are 
mainly  consumed  by  Anglo-Indian  smokers. 
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to  thii!  henJthlHit  regioiw  of  Europe  and  nniUar  clhuiiteR.  Tliey  are 
tcirporatr.  .e:pn>al,  arnl,  as  ia  believnl,  fVeo  from  the  generation  of  maliirli.  Pro- 
J<il  oniinary  precftutioiw  ar«  tnken  for  the  pi-oittotion  of  the  IicoJ  ugoiiist  the 
direct  Action  of  tlie  sua  during  the  summer  months,  out-door  exetviso  cnn  be 
finjoyed,  at  ftppropriat*  periodii  of  tJie  day,  throughout  th«  yew.  Such  fon^thongtt 
and  proviaiun  ore  esi»ecially  nPo<iful  in  tlie  Nilgh^rries  luid  at  Newcra  ¥Myn.  This 
will  bo  npi>arfnt,  if  it  be  borne  in  mind  thnt  the  former  is  only  11*  25'  and 
the  LiitsT  7"  from  the  cqtiator,  and  that  their  temperatn  chanw;t<»r  is  entirely  duo  to 
alevaiiori,  nuli»tian,  eMiporatioij,  mint,  vlouds,  and  a  liberal  rainfall  Ev<m  In 
tha  more  narthrm  Mnitaria,  it  is  not  safe  or  advisable  to  go  aboat,  esjKwially  6n 
aoatbeni  or  wesitt^rn  ax^ctx,  in  May  and  Juno,  without  substantial  huodgtiar. 
Tli«  rcsidonoo  of  the  viceregal  and  local  goremraents  at  tltese  hill  stations,  during 
tho  rains  and  hot  weather,  hua  now  bcoomo  general  with  many  dopartniental  officers, 
yrhc  are  thua  enabled  to  escape  tlm  trying  heat  and  tnalaria  of  tlieir  ifsi)Lt-tivD 
<opitalfl  and  stations  situated  on  the  plains.  At  other  Kanitaiia  of  equal  salubrity, 
^M  Kuftsowlie,  Lfinduur,  Ac,  European  twwpa  and  invalids  are  largely  ftLCom- 
SohooU  for  the  children  of  Etiropeon  soldiers  and  othcm  havo  been 
fonnded  on  the  Bub-HimalnTas,  at  Kimla,  Sannwnr,  Paijctling,  and  also  on 
the  Nilgherrica  and  elsewhere,  when'  the  yonng  pwjple  receive  as  good  a  inoraJ, 
tnental,  and  physical  education  as  ia  praclicabiD  under  the  oirennistanoea.  They 
Are  robngt,  plump,  benltliy,  and  rosy. 

These  hill  elimates  have  Ion-;;  been  used^  as  a  refuge  from  tho  depressing  heat 
and  malaria  of  the  plains,  by  all  ciasse«  of  Europeans  who  caii  manage  to  avail 
tluonaelves  of  their  great  hygienic  advantages,  and  hy  those  whoso  constitutions 
have  been  weakened  and  re*luccd  below  par,  by  protracted  occupation  on  the 
plains  and  by  miilarious  dini^aso.  In  The  ab^cnve  of  organic  lesions  in  important 
organs,  such  as  the  liver,  alimentAry  cnnal,  btngs,  and  heart,  &p.,  the  tendency 
to  recurrence  of  the  periodic  forms  of  fever  causiMl  by  malaria  is  leanened 
<nr  prov(>ntMl  by  a  sntGciontly-proIonged  change  to  tho  hill  nanitaria,  whilst 
the  whul(;  system  is  remnrknbly  reinvigorated.  For  such  invalids  and  con. 
valcecentft,  they  are  invaluable,  though  not  i^uite  equal  to  the  more  radical 
relaxation  and  cliango  of  climate  involved  by  two  long  sea  voy%^»  with  a 
Tnon?  or  ie&H  protrnctefl  Bojoum  in  this  country,  or  in  some  of  tlie  other 
aalubriouR  localities  of  Kui-ope.  When,  however,  there  has  been  de^'elo)wd  any 
marked  structural  disense  of  the  cerelira),  thoracic,  or  abdominal  organs,  or 
«Tcn  when,  without  any  discovered  or  discorernble  mischief  of  this  nattite 
in  these  pai-t8,  the  blood,  the  digestive  and  nervous  fiystoma  have  become  seiioudy 
impaired  or  damaged,  experience  has  shown  that  removal  to  Knrope  is  absolutiUy 
Tiece«sary  to  check  the  further  downward  progress  and  to  seaire  txinMiloscciioe. 
For  iiucli  coses,  the  hill  oUmatvjf  ore  not  suited.  Moreover,  it  sometimes  happens 
that  invalids  who  have  been  weakened  by  heat  and  malorinus  fevers  on  the 
kins  are  liable  to  suffer  from  hill  diarrhire,  especially  at  Hinds,  due  prvbnbly  to 
»ir  previous  enervat«l  condition,  diminution  of  air  pmwurc,  supprcstston  uf  the 
action  of  the  skin,  bod  water,  and  bad  sanitation.  Of  hitn  yearn,  much  attention  has 
besD  devoted  to  the  improvement  of  the  conserxtmoy  and  water  supply  at  this  and 
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Other  SAniiaria,  vltli  what  effect  iu  reducing  tho  frrxjuency  of  thia  fltu  -arc  Iutc  do 
.reliaUc  infonnatiaii.  Iu  aliort,  the  sanitaria  in  the  hills  are  oonaerv»uve  and  pn- 
arvativc  of  health,  and  curative  in  numy  functional  complaints  of  cUmAtio  origifi , 
it  thoy  are  distinctly  coutra-iudicated  in  all  cases  of  organic  disorden  of  the  prio'- 
3ra  of  tho  body  ^  also  in  couiirmod  aiuemia  and  dyspe|)aia,  the  result  of  prolongai 
malarious  jwisoning  of  tho  (jystciu. 

The  wecoiui  divmon  includes  thi^e  hill  stations,  which,  acoording  to  Mm* 

authorities,  oi-e  somewliat  malarious  in  the  autuiiui.     It  is  said  that  the  Mil, 

^tkaxfgfiA  with  organic  matter,  and  contained  in  basins  hollowed  out  of  Uie  mckr 

,. basis  o£    which    these    mountains   arc  formed,  bucoiues  saturated    with   rooirtacr 

during  tho  rains,  oud  tluLC,  after  this  seasou  has  jwhsaod,  the  only  means  of  ewap  ia 

the  superlluous  and  stagnant  fluid  is  by  ovaporation  ;  so  that  we  have  hero  pcomlld 

many  of  tho  sup|K>Ged  conditions  which  are  regarded  as  produutivo  of  tnalam— 

viz.,  an  oozy  surface,  or  damp  subsoil,  highly  impi-egiiated  with  oi;g&uif  matbria 

of  decomposition,  or  favuuniig  the  growth  of  germs  (or,  according  to  warn, 

16  badllus  malaria:),  tho  dryiug-up  purioil,  and  an  adequately  high  uniifienM^ 

LThore  may  also  be  swampy  and  stagnai^t  gi-ounds  in  neighbouring  ralleya, 

^-vhich   miasmata  may  be  developed  and  swept  upwards  into  tho    hahil 

lugher  elevations.     It  has  not  yet,  however,  been  satuifaclorily  ascertaiucd  vhrtkr 

the  permanent  population  at  tlio  hill  utations  o£  this  clusii,  who  never  deaoeni  U 

the  nialaria-Iatlen  atmosphere  of  tlie  plains,  are  actually  liable  to  sutTLTframi 

jjvid  spleen,  and  until  this  has  hcon  placod  beyond  doubt,  the  queeiioQ  of  tho 

(.generation  of  tho  poison  there  must,  for  the  present,  bo  still  viowed  as  an 

.'Altlioiigh  these  sanitaria  are,  in  a  great  measure,  proeorvativo  of  health  in 

have  not  been  seriously  enervated  by  ague,  it  has  been  not«d  (hat^  in  pcraona ' 

.previously  suflcred  from  it,  in  any  of  its  forms,  recurrent  attacks  aro  hy  no 

iafi*e<)uent     They  are  warmer,  toss  bracing,  and  leas  tnngorating,  than  the 

liuchideil  in  the  first  division ;  and,  like  these,  tbcy  are  not  sufficiently  benefioillB 

f,the  organic  elTects  and  complications  of  intenuittont  fovors  or  serious  lanons  of  4»e 

,  Uvcr,  spleen,  bowels,  limgs,  heart,  and  bi-ain. 

f,  In  tho  tiiird  (fiirurwrt  will  Ijo  found  a  aeries  of  stationn  at  moderato  hcighta*bt^ 
the  level  of  tlo  sea,  standing,  in  iios(«ot  of  temperature  and  salubrity.  Wtna 
the  second  9.-a(\  fou-rth  classes.  Exoopt  in  the  antiuun,  the  drying-up  aoa8ou,aB4  ifc^ 
.early  part  of  the  cold  woatlicr  (when  ague  or  intt'i-niittonts  aro  provaipnt),  tltfjr  in 
-tolerably  healthy.  Tho  most  salubrious  arc  iMhm  in  the  North- West  Praiiiwav 
r.Hazaribogh  in  Uougal,  Poona  ukL  Belgaum  iu  Bombay,  Bangalore  in  aiadrasv*' 
;£ajidy  in  Ceylon. 

i  The  /Qurtfi  divUion  embracoB  the  great  bulk  of  British  and  feudal  li^ia.  H 
IS  cxti-emely  hot  in  the  summer,  and  very  lualarious  in  the  autumn  ilijiigH 
season  and  tJio  bogixming  of  winter.  It  inoludps  the  great  deltas  and  valkrys  «<  ^ 
iu'lus,  Ganges,  lirabmaputj:a,  Inuwadi,  Ncrbudda,  Tapti,  tiodavoii,  th«ir  onnifMi 
tributaries,  and  many  otbcr  rivers;  tho  plains  or  tahlo-huuU  of  Behar.  Notth-W*t 
Provinces,  lUjputAiia,  Punjab,  Scinde,  JJomliay,  Decoou.  Madias,  and  Ceylon;  A* 
Terous  or  btjlts  of  oosy,  swampy,  aj»<l  nnreclaiined  jungle  and  nrgin  funst  !■»*• 
the  foot  of  the  southern  Uimalayan  9pun^  the   Vindh\~a    ainl    Satyf"**! 
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nigberry,  AoamiiUi  mountains,  tbe  «Aet«rn  and  woatera  gUate,  and  other  miuo: 

Tiir   HiLLa 

As  the  sontUr}'  aud  liygieuic  oxocUtucvn  d£  tlio  hill  cUma£«ft  of  India,  are  niovt 
>rt*ut,  wt*  prupose  to  give  kere  a  very  kirief  and  couL-ist-  rwumi.-  of  ihe  pocu- 
ikritUH  fif  entidkt  indudingr  as  &r  as  the  data  at  our  divpoAal  will  fwruiii,  tlifir 
Bvation  a)oavn  seo-lerel,  air  pressure,   mean  monthly  and   annn&l   tompcraturc> 
loean  monthly,  annual  and  aboolutc  nuige  of  iomperalure,  humidity  and  minfall, 
A  followed  by  siich  a  summary  statement  of  i'  "iiy    in  ct^rtuiu   morbiil 

iiditions  iia  the  collective  experience  of  madicid  {<•  - '  ^  i\\  liidin  would  aocui 

io  justify. 

1.  ifftrrw,  7,-307  feet  above  the  sea-level.     Mean  baroiui>tric  preiisuro  for  the 
23''-8.')0;  highest  monthly  reading  1'3 USS  in  November,  loweBt  l>;}'-737  in 

Taly.  Mean  daily  temperature  for  the  year  55"-7:  January  in  the  coIiU-st  month 
lith  mean  tvmponiture  of  36*'7  ;  JtuH<  is  the  hottest  with  a  mean  vt  ll\  Aleon 
ranj^  for  the  year  U'-3,  minimum  in  FebrUAiy  IT'l,  iiwsimura  in  Ootolwr 
■5  ;  hnt  in  March,  April,  May.  Juni^  8epteml>er,  November,  ami  Decemtifr,  it 
vU  at  15%  H'G,  14  1,  16=-7,  Ift'S,  15' 4,  and  10"  3  rva|>cctivcly.  Absolute 
tunl  rnnae  72^'7,  minimum  uumlhly  absolute  r»iip>  j^''^  in  AuKuat,  fiiaximuw 
r-9  in  Jane.  Kainfall  5h-44  inches.  Tljo  upper  portion  of  the  station  is  L'Xfiosed 
cold  north  winds,  whilst  tbe  lower  part  is  sheltered  htnn  all  winds  excepting 
htowing  from  the  wcxt;  messleA,  hoojiing  coo^fh,  croup,  pneuuiotiia,  and 
litis  are  said  to  prevail  amoDK  Ute  childrtn.  On  the  wiiule,  tho  cliuuite  is 
iU  suited  for  Euiopoans  who  aru  free  frvui  any  orgonio  ttiscnse  of  the  piimt' 
I1& 

2.  Sinihi  (6,9fi2-74);  mMsorolngicftl  record  ineomplstr.    Barometric  pmssurefbr 
the  year  2a"-4I,  \-aiyin|5  from  23*13S  in  Jnly  to  23' -363  iu  November.      Meait 

tiwl  daily  tempcruturo  dl'-d:  r«it|t(e  waiiduring  from  lU'*^  in  August  to  iO'-^ 
November  and  24^*1  in  April.     Absolute  rao'^  for  the  v-ear  not  given;  hut  in 
^prU  it  was  as  much  na  47**7.     ifainCiUl  70'2I)  inohca.     Iu  May,  June,   July, 
igust,  and  September,  the  fiill  omounteil   to  4*56,   7-&0,  19-3(}.  1817.  aud  0*37 
During  these  months  the  air  is  humid,  and  th«  stutiou  generally  envoloptad 
cIond»  and  fot^.     It-  is  then  especially  prvjudtcial  to  all  who  are  preilispose<l  to, 
Sttfferiiij;  from,  pulmonajry  aOectioua     Hill  Jiarriitea  is  common,  ptirticniarly 
among  delicate  children  and  ailalts  debilitatinl  by  the  boat  and  midoriol  poisoning 
sidentol  to  pi-evioiia  rosidunoo  in  uidieolthy  distriuta  on  the  plains.     Cjencrally 
cing;  tjie  climate  [irovos  beuefioial  to  those  who  have  been  weakened  by  Uio 
pralion  of  ]irolonge(l  beat  and  m-erwork.  by  the  nieroly  functional  eQ'ectH  of  ni^^, 
>t  it  is  hi^ily  conservative  vi  health  in  all,  youu^  and  old,  whow  constitutions 
radically  sound  end  vijforonH.     It  is  believed  to  be  freu  from  the  genrimtion  of 
But  experience  shows  tiiat  it  should  l>e  avoidetl  by  the  phthisical,  liy  those 
than  ordinanly  liaHe  to  bowel  complaints,  and   by  those  labouring  under 
Ivulor  utr*>ction  of  the  lioart,  or  sertoiiB  orcanio  disf-aSL*  of  the  Uvvr. 

vrata  (7,051;,  fbuuled  iu.JUUo'.  J&oO«  aud  v^mued  by  Kurupean  traops 
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in  April,  1869,  in  Bifcxiated  ia  tlie  Dohra  Dnn,  North-west  Provinces,  on  a  ruge  rf 
hills  overlooking  the  valley  of  tho  JumnA  and  the  Totts  in  tho  region  known  ai  I)m 
Jamsir  Biiwar.  Barotnotric  pressure  for  the  year  23'-337  ;  lowest  in  July  23*130^ 
highest  in  November  23"-3I3.  Mean  ilaily  temperature  .55' -7;  loweat  monUklr  ma» 
in  January  39"*6,  highest  70' -2  in  June.  Moan  Hunual  ran^  I4'-3l  Darin|  tb 
wet  mouUia  of  July,  August,  ami  Septomher,  the  range  is  Il'*4,  9''6»  ami  ll'-l 
In  Febninry,  March,  April,  May,  June,  October,  November,  and  [>e<OOTnbBr.  Ai 
moan  daily  r^nge  waa  13'-8,  l?"-*,  16"-I,  U"-9,  16'-1,  14*-3,  15'-3,  and  IT'ra^w- 
tively.  Absolute  range  for  the  year  59**7,  lowest  boing  19' -4  m  AagusL  RjuohS 
aS'^h  inches.  Raiu  falls  in  every  month  of  the  year;  but  the  bulk  is  r^iateradn 
June,  July,  August,  and  September,  measuring  703,  17'36,  15-18,  and  5*89  isd«i 
res]>octively.  The  climate  ia  briicing  and  invigorating  and  promises  to  be  a  mam 
valuable  sanitarium  for  European  troops. 

4.  Jftuiioorie  (7,433).  TU«  j^raater  part  of  tho  inhabited  portion  of  the  Ul 
varies  in  elevation  firom  6,500  to  7,000  feet  aljove  the  sea.  We  hare  no 
recoitl  of  the  air  pressure.  As,  however,  the  elevnti(»i  is  about  75  feet  lowvl 
Simla,  the  barometric  pressui'e  may  be  accepfced  as  somewhat  less  tlian  Uul  pw 
for  that  Dtatlou.  Tho  lowest  mean  daily  teraperatm^  waa  42''l  in  Jwanmry,  tt» 
Uij^hf'st  7r-2  in  June.  Tho  lowest  moan  daily  range  waa  S'-5  la  Anguat,  tfcr 
high<-ftt  lt>''3  in  November.  AbsoloU*  range  varied  from  18"  in  August  to  38**3  in 
April.  The  neighbouring  station  of  Landour  being  700  feet  higher  is  raon  exposal 
with  a  northerly  aapeut:  h  said  to  be  about  4'  cooler  than  Muasuorio.  Kain£ill  96-Jl 
inches :  9-43,  29-(i8,  30*75,  and  9*47  inches  fell  in  June,  July,  Aiigut,  koA 
September.  Rain  fulls  in  every  month  of  the  year.  Persons  Buffering  fatn  tW 
heat  and  malaria  of  tho  plains,  ami  tbe  consequent  disturbance  of  the  fliflrtion.  lus 
benefited  by  u,  sojourn  at  both  these  souitiiria.  There  is  little  of  thn  hUI  dIankM 
complained  of  at  Simla.  It  haa  bt-en  said  that  phthisical  (wtients  are  txwmiofy 
influenced  by  nwidcnco  on  the  southern  aspect  of  the  station.  This  optnka  » 
probably  based  on  a  comparison  of  the  behaviour  of  such  eases  in  diffbreal  parti  tf 
the  sanitarium  iUelf.  But  we  are  not  aware  that  this  influence  has  otst  biis 
regarded  as  being  so  marked  in  this  class  of  disoase  as  to  warrant  deviation  inm 
the  genend  practice  of  ubstaimn<2:  fi^tn  recommending  patients  so  afflicted  to  be  mt 
there.  Organic  aflV^ctions  of  the  heart,  lungs,  liver,  and  bowels  are  n^grmTstid  hj 
tho  climate  of  Miissoorie  and   Landour. 

5.  lianikltet  (6,068)  Is  «ituat<<l  in  the  Knmaon  District,  North-weet  ProrioHK. 
It  aflbrd.s  nioro  level  Liud  for  buildin«;  pm-poses,  and  is  easier  of  access  than  anyd 
the  other  Himalayati  sanitaria  Itarometrio  pressure  24"*058.  Mnm  annaal 
temperature  60° -3;  mean  doily  range  13'*5  ;  absolute  range  58*-«.  Raia&ll  47-U 
It  is  aduiii-ably  suited  for  all  those  functional  derangements  attrihatcd  te  tte 
chronic  and  acute  phases  of  mal«rious  [wisoning.  But  it  ia  not  deemed  fcobei* 
muoh  real  service  in  disewsew  of  the  ptilmonnry  and  circulatory  aystems. 

6.  Xnhu^a  Tat  (6,409)  is  also  situated  in  the  Kmnaon  District*  N'ortbw«i 
Provinces,  and  is  the  summer  head -quarters  of  the  local  go\-emiurni.  M«sii 
annual  temperature  58'.  In  summer  the  heat  seldom  surpasM  80'.  In  wintff 
fcwt  and  snow  sometimes  pivvai     Temperature  varies  from  7d'  to  4>*'  ia  M*r. 
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fir  to  59'  in  Jnue  ;  78'  to  61*  in  Joljr ;  76'  to  63*  in  Angnst.  Rainfall  81  10 
inches.  In  tite  rnniisoon  months,  thf  clitnaie  is  wet,  damp,  uiid  rolnxJuj; ;  and  in 
winter,  snow  stomis  ftnd  cold  raw  winds  are  frequt-nt,  Jlill  diarrh<ea  i»  leas 
common  than  at  HimU.  Rheumatifim,  npur&lgiiL,  oroup,  bmnchitia,  and  pnmimonia 
pruvttil  during  the  cold  months.  liko  iDOfit  of  the  otlu.>r  hill  sanitaria  of  corroa- 
ponding  elevation,  it  is  unsutttHl  for  liver  and  bowvl  complaiuta.  J^uithvr  aru 
<tardiac  or  pulmonary  afleutioRs  in  any  way  Wiit^tited. 

7.  Almora  (r>,494)  is  in  the  Kumaon  District.  Owing  to  want  of  shade  and 
the  usual  postponemeut  of  the  nuns,  the  boat  of  summer  ia  cansideralile.  Uigheat 
monthly  tuniiM-rature  U  88'  in  May,  lowest  36'  in  January.  Raiiifall  38KW  uiches. 
In  winter  frost  and  snow  are  common.  Tho  snow  seldom  reniauu  long  on  the 
ground.  In  this  season,  neuralgia,  rheumatism,  and  chest  complaints  are  frequent, 
tnuch  diuinijthcd,  however,  during  the  suramor  and  rainy  season. 

8.  PttTJwlinff  (6,1)12)  in  situated  on  mw  of  the  orecoen^o  ridges  of  the 
plolah  nngti  in  Sikkiin,  is  in  direct  railway  communication  with  Calcuttii,  and 
titutes   the   summer  n.'sidonce   of   the   government   of   Bc-ngaL      Baromotric 

pressure  23''-373  for  the  year;  lowest  23''376  in  July,  highest  2a''-iT3  in  Novraiher. 
Mean  daily  tentperatura  (m  the  year  A-l'-fi;  lowest  monthly  mean  39'-2  in 
January,  highest  ()3'-3  in  June.  Ml^an  annual  daily  range  13'-d:  it  is  10' -6  in 
July  and  August^  IO*-4  in  feeptcmber.  \7'-2,  15'",  U -3,  15'-8,  15'-3,  and  16'd  in 
Sjaroh,  April,  May,  October,  Novemb*!r,  and  December  rt«poclivL'ly.  Alisolute 
range  ii3',  lowcat  being  17'  in  July,  highest  3rr-9  in  March.  Rainfall  118'!i4 
iochea.  It  has  been  known  to  amount  to  150  inohoi.  It  is,  pcrliaps,  the  most 
•alobriotis  of  all  the  Himalayan  sanitaria,  and  much  of  this  is  due  to  the 
comparative  equability  of  its  dUmate.  It  also  enjoys  cotutiderable  immunity 
from  wind  and  stonns.  It  is  wonderfully  free  from  hill  diarrhflaa.  Ita 
healthiness  is  demonstrated  by  its  benefical  elFiKits  on  children.  Even  vi^y 
wemkty  children  transported  tliitlier  from  the  malarious  plains  soon  become 
firm,  plump,  and  rfwy.  In  all  functional  ailments  doe  to  malaria,  rcaidenoe  at 
Darjeeling,  owing  to  its  equability  of  temperatnre,  and  apparantly  in  spite  of  ito 
remarlcabln  humidity  during  th»  rainy  months,  is  extremely  advant«gt-(»u&  But 
in  those  liable  to,  or  suffering  from,  orgsnio  disease  of  the  abdominal,  pulmoiuiry, 
and  circulatory  oi^iis,  it  is  not  so  benoficdal,  thongb  more  so  than  ajiy  of  tlie 
other  sanitaria  referred  to.  Many  persona  find  it  useful  in  approaching  I>aijeeling 
to  remain,  for  a  short  period,  at  the  lower  elevation  of  Kurseong  <4,500X  thus 
allowing  the  system  to  Ivecome  somewhat  gradually  accommodated  to  the  altered 
aiF*pressure  and  temperature. 

9.  Cherrapoonjeo  (4,C>88)  is  situated  in  the  Kh&d  Hills,  Assam.  Rainfall  for 
the  three  years  ending  1876  averaged  5Gc$'41  inches.  Blandford  givea  the  average 
for  23  years  at  4I^:i-4ii  inches.  It  is  reported  tliat,  in  1861,  it  aniountitl  to  800 
inches,  of  which  3*16  Indies  were  registered  in  tlie  single  month  of  July,  'lliua, 
whil.Hi  the  average  fall  of  rain  in  London  is  2  feet,  and  in  India  1  U>  6  feot, 
that  of  Clierntpoonjee  varies  from  43  to  67  feet,  deep  enough  to  submerge 
a  two  or  three  storied  house.  "  Cherta,*'  as  the  station  i.s  n.sually  calh'd, 
'^ataoda  un  the  lint  of  a  serifia  of  MM  ranges  thfct  rist!  abruptly  from  the  plains 


Jnl^i  26**]  16  m  Deoemboj.  Mean  daily  temperatum  for  the  year  69*.  Minimuni 
}utlily  a\'erago  54**3  in  Janaar^',  maxiuuin  77''0  in  May.  Tho  extreme  summer 
it  is  about  92',  souictimes  as  mucU  as  08*.  Mean  daily  nuij^u  for  thu  yiiar  lI>'-4, 
mimmom  Q'-9  in  August,  niaximuiu  20' -1  in  Januaiy.  in  February,  M&rcb,  April, 
JUay,  Juuv,  October,  ^'oveuiber,  and  Docenibor,  Uto  avora^  mouiUly  nuiifc  is  16''4, 
18'-3,  17 -3,  lG-7,  16  1,  l.V,  liS"  I,  and  It)'-!  roepecUvnly.  Absolute-  «iu«u  for 
tlitj  year  GT'S;  montldy  uunimam  16"-2  in  August,  m&xiiQum  iTi)  in  Januaiy. 
fail  63-36  inchun,  ai  whidi  &-43,  20-63,  2313^  8*47  inches  were  oountud  in 
ine,  July,  Au^uat,  and  .ScpLemboi':  but  rain  falls  in  evory  month  of  the  year.  In 
le  aatnmnal  months,  Mount  Aboo  is  said  to  bo  malarious,  which  in  beUi-vtxI  to  Ix; 
|ao  to  (he  oozy  soil  in  the  depraasions  sooopod  out  of  tho  grauit«  rooks,  of  whici) 
innoutain  is  nminly  composed,  being  aaper-satumtod  during  tbo  monsoon  with 
turo,  which  can  only  cacape — charged  with  malaria — by  cvaporatioa  In  the 
.wet  and  cold  montlut  bronchial  oomplainta  are  common.  So  are  rela)kie&  of  inter- 
ittent  fever.  Almost  all  other  maladies,  excepttnf{  phthisis,  lirer,  heart,  and  bowid 
ipUints,  are  bcnclltud. 

14.  MakabUsitfcitr  (4,500  to  4,700)  is  aituatod  on  tho  prolonged  and  lolerably 
rel  Runimit  of  a  tunge  of  the  Western  Gitudx,  in  lat.  north  17'  5^',  An<l  long.  cQ«t 
V  42',  and  constitutes  tlio  summer  head-qaarten  of  thu  Bombay  <~(0\-*>nime&t. 
aimuni  temporatoro  66* ;  maximum  89%  miiumum  40\  with  dally  range  6'. 
temperature-  during  Uie  rains  6^°,  witJi  range  of  3°.  Koinfall — averaj^e  of  24 
-2.'i3-24  inclww,  of  which  45-52,  97-S(*,  68-86,  and  31-48  inches  wer«  roeasuiwd 
in  Jone,  July,  August,  and  Septembor.  The  cause  i^  ihii  annual  dtUuge  ii  the 
striking  of  tho  water-Utdcn  atmoa]>hore  of  the  soutfa-woBt  mouBO<m  against  tlie  ghats 
and  the  consequent  precipitation  of  its  aqueous  vapour  in  tho  fonn  of  rain.  Prom 
till  the  bursting  of  the  monsoiin  in  Jnne,  the  climate  is  mild  nn-l  it h 

days  and  cold  nights.     Then  there  is  a  complete  exodus  of  thtt  iu  ^  to 

The  season  re-npstts  in  October,  when  the  mean  t«mparatum  is  66',  with  n 
of  7^     In  Xovembei-  it  averages  62',  and  in  wtnt«r  tho  grcatost  oold  experi- 
is  only  expremed  in  slight  morning  hoar  fmsta,  due  to  u^-aporation  vid 
ctumal  nuliiUion.      During  tho  season,  oi-  at  all  periods  excepting  tlip  niins,  uiost 
tho  eflecta  of  malarial  disease  and  heat  am  materially  ameliorated    But  after  tho 
lista  set  in  in  3it&y,  in  spite  of  the  remarkable  eqaablem^s  of  tho  temperature,  it  Is 
dnd  as  prejndicial  to  persons  suflering  from  phthisis,  rheamatifim,  coutirwed 
?er,  bowyl,  and  heart  affiwitious. 
19.  SVffk«rri^  the  Queen  of  Indian  .Sanitaria,  is  situated  between  IT  12'  and 
Ft*  37'  north  lat.  and  70°  18'  and  77"  5' east  long.,  awL  cxteiuls  29  miles  from  nortli 
to  soutli,  and  ^1  miles  from  cast  to  west.    Arer^pi  ulcvation  about  6,500  fuet :  that 
tho  'Vrynaad  dijitriot  now  aildeU  to  tho  Kilgherry  Couunifiaiom-niliip  is  abont 
LjOOO  feet.     Thtifc  are  four  saiutuia  cm   Cbc   Nllghcrry  hilUi,  y'u.,  OuUcantuud, 
joor,  Wellington,  and  Kotagiri. 

a,  Ootaaamtmd.    This  sanituritim  has  .in  eIe\'ution  uf  7,000  feet.      It  is  ifituat«d 

the  &bp«8  and  at  the  foot  of  Dodnbotta  (8,622),  Church  hilt  (7,429),  Snowdon 

1,209),  and  Club  hill  (^,030),  and  ih  divtdod  by  a  scrpentino  lake  about  a  mile-oud- 

ij^uarter  long,  which  is  surrounded  by  an  excelldut  cori-iago  road  upwards  of  Mght 


ium)  clood.  &nd  Ui«  air  is  humid,  rav,  uh!  dtipwiny.     Ai  other  aeaaaB 
winter  and  earlv  months  of   snmmer,  the  Atiacmphen  is  eoBBpumtiTcJj  dtj  ai 
bracing :  hut,  owing  to  rapid  rBdiati(m,  mvmUti*  Iuivq  to  rWWr  vmnnty  to  avad  ^ 
cliill  ItaUe  to  follow  t^t-  sudden  depreanon  of  teanpentvre  «ft  or  near  saueC 

6.  Coonoor  (6.500),  13  miles  &om  Oot&camund.  is  situated  in  Imt.  north  iDV 
ftnd  lonip  eut  76*  50',  or  at  the  sotith-eafit  comer  of  the  Ntl^en^  plat<»iL     Ttima 
annual  temperature  64' :  that  of  summer  is  70',  dwicenJh^  to  60'  at  n^t.    U  m, 
'  therefore,  warmer  than  Ootacamund.  Rain£ill  65  indies  dne  to  the  immiflk«  of 

^the  main  weight  of  the  monsoon  6rst  by  ibe  Kliomdahi^  and  eecoDcDy  b^  thaUg^ 
monntainA  in  the  neighbouriiood  of  Ooty.  It  a  more  equable,  owing  to  la  if 
elevation,  to  its  being  ahdtered  l]7  the  Bodabetta  nu^  to  the  north,  uul  totehtn^ 
direcClj  inflaenoed  (1)  by  the  aooth-west  monstxnM  froai  June  to  Septeaibs,  ati 
(2)  by  the  north-cast  monsoon  from  Ot-tobcr  till  January  or  Febrouy. 
r.  Wellington  (6,300),  a  mllitaiy  sanitariuD,  ia  aitnated  on  the  JmAitA 
p1at«an  abont  a  mile-and-a-half  frtrnt  Coonoor.  Standing  at  a  lower  altiiwlri.  arf 
«\-en  more  stieltercd  than  Coonoor,  the  climate  is  pn^>ortionat«lj  milder. 
d.  Koiagvti  (6,500) — imperfectly  de%'elr^>ed,  owing  to  its  ooanptmiire  iwMM 
failitj  ^m  the  plains — is  aitnated  on  the  north-east  end  of  the  NtlgWffT  Ui. 
9  milee  from  Coonoor,  and  14  miles  from  Ootacamund.  It  oomea  under  the 
inflnence  of  the  north-eoKt  monsoon  more  than  Coonoor.  Hie  moh  ef 
monsoons  is  the  production  of  a  rainfall  of  ."iO  iiichea.  It  is  the  moot  rtjnaUe 
the  Nilgheny  sanitaria,  and  was  held  in  high  esteem  hs  a  heahli  reeovt  hy 
Marqnis  of  Dalhonsie  and  his  phjrsician.  Dr.  Alexander  Grant. 

It  will  be  apparent  fn>m  the  foregoing  remarks  that,  in  the  XilgheiTJ<%  lb 
invalid  mny  exerrise  a  choice  of  climate  not  poesible,  in  anything  ftppnaduBg  b 
equal  degree,  at  any  of  the  other  sanitaria  brought  under  notioe  in  this  fans* 
T^sumf.  He  may  select  Coonoor  for  its  mildness,  warmth,  eqnalulit^,  nnd  scom; 
to  prepare  his  constitution  for  the  cooler  and  more  bracing  (ditnate  of  OotaeaBHBi4; 
I  or,  if  Ilia  case  indirate  such  nocessitj-,  ho  mny  remain  there  during  liis  sc^oan  la 

I  the  hills  :  or  to  escapf^  the  fiouth-west  monsoon,  its  discomforts  and  diaadvmnbago^  hi 

may  find  a  pleosaut  and  congenial  refuge  at  Rotagiri,  where  its  depreedng  Uiflnmw 
is  only  experienc<Hl  in  a  much  mitigated  degreft    And  when  the  nortli-ettat.  mi 
I  prevails  at  Kotagiri,  from  October  to  January,  he  may  exchange  residencs 

for  Coonoor,  where  its  force  is  only  slightly  experienced,  or  for  Oot«camand.  wieit 
it  is  not  at  nil  felt 

The  general  experience  of  the  many  able  physicians  who  hare  pmetiaed  ai  th(« 
■anitanit  t«uds  to  thf  condusion  that,  whilst  they  are,  at  suitable  aeMSon^  pwtiee- 
lifly  dttring  tlie  winter  and  hot  raoiiUis,  eminently  rwtorative  in  OMes  rf  iU-hMU 
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caused  by  the  heat  and  malaria  of  the  low  oountry,  exbaiution  of  nerve  energy^ 
indigestion,  portal  plethora,  and  malarial  fever  uncomplicated  with  visceral  disease 
of  a  serious  character,  they  are  not  advantageous  to  those  afflicted  with  tiver 
disorder,  dysentery,  phthisis,  cardiac,  and  brain  disease.  To  those  of  all  ages  already 
in  possession  of  sound  physical  and  mental  health,  the  Nilgherries,  whether  for 
temporary  or  permanent  residence,  stand  out  conspicuously  as  the  most  salubrious 
of  all  the  known  mountain  climates  of  India.  The  children  of  European  parentage, 
who  remain  all  the  year  round,  during  the  period  set  apart  for  educational  training, 
are  remarkably  robust  and  healthy. 

16.  Nwjera  Eliya.  The  geographical  position,  geology,  fiuina,  flora,  and  ethnology, 
not  to  mention  history  and  religion,  show  that  the  beautiful  and  picturesque  ishmd 
of  Ceylon  may  be  considered  as  a  portion — now  physically  detached  or  isolated  by 
the  strait  of  Manaar — of  the  Indian  peninsula.  A  notice,  therefore,  of  its  chief 
aanitarium  may  be  appropriately  included  in  this  brief  survey  of  the  medico- 
meteorological  characteristics  of  the  principal  hill  climates  of  India.  Its  height  is 
6,150  feet  above  the  level  of  the  ocean,  and  V  north  of  the  equator.  Barometric 
pressure  for  the  year  24° -069.  It  varies  little  throughout  the  year,  the  maximum 
bdng  Si"'!!  in  July,  minimum  24°-099  in  March.  Mean  annual  temperature 
69'''3.  The  lowest  mean  monthly  temperature  is  S?'*?  in  December,  highest 
61°'2  in  May.  Frost  is  unlcnown.  Mean  daily  range  for  the  year  \V'2  \ 
lowest  mean  monthly  range  10° -9  in  September,  highest  24° '9  in  March.  Absolute 
range  45°'5.     Annual  rainfall  99-45  inches. 

Kewera  £Iiya  is  constantly  for  days  and  weeks  t(^!;ether  imder  a  canopy 
of  clouds  and  fog.  Except  in  January  and  Febiniary  rain  often  falls  in  torrents 
in  every  month  of  the  year.  At  all  seasons,  the  humidity  is  considerable,  and 
ejceessive  duiing  the  prevalence  of  the  south-west  monsoon.  It  is,  therefore, 
gloomy  and  depressing,  has  an  evil  reputation  for  cases  of  j>hthisis,  hepatic  and 
bowel  affections,  rheumatism,  and  diseases  of  the  heart  and  brain.  In  persons 
permanently  located  there,  it  is  said  to  be  protective  against  malarial  fever,  probably 
because  its  potential  cause  may  not  be  generated  on  the  spot. 


The  Terai. 

This  is  the  belt  of  rich,  oozy,  swampy,  and  waste  land  intervening  between 
the  foot  of  the  hills  and  tlie  cultivated  plains,  varying  in  extent  in  different 
localities.  It  is  covered  with  tropical  forests,  coarse  grasses,  and  reeds,  some 
of  which  are,  at  full  growth,  ten  feet  high  or  more,  and  infested  with  reptiles 
and  wild  beasts.  Owing  to  its  proximity  to  the  hills,  the  fall  of  rain,  during  the 
monsoon,  is  liberal — streams,  springs,  and  swamps  abound ;  so  that  tlio  soil  and 
air  retain  their  character  for  humidity  during  tlie  whole  of  the  cold  season,  or 
even  up  to  the  month  of  April  or  May.  Under  such  circumstances,  cryptogamic, 
algoid,  confcL'\~oi(I,  and  parasitic  vegetable,  and  the  lower  forms  of  animal  life 
thrive  in  the  greatest  profusion.  During  the  whole  of  this  period,  or  about  nine 
months  of  the  year,  it  is  the  home  of  malaria,  and  of  the  paroxysmal  diseases 
caused  by  malaria,  from  ordinary  ague  to  the  most  pernicious  and  deadly  forms 
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labootr,  ami  toil  under  a  mm  irhicb  voqM  soon  jrroTe  Mai  to  his  Ar7«n  IntMiiei" 
from  the  West,  always  Bhipld*  the  !i«iH  I>y  means  of  a  puggree  of  cotton  or  iiioslin" 
fabric  {oldnl  round  it  Jn  snch  a  manner  as  to  cover  the  top,  a  portion  of  the  forehead, 
ocdptit,  and  teniplos,  with  a  ntoiit  p&dding  sevcrml  indiM  in  thickness :  and  Home' ' 
times,  as  in  Scinde,  Madras,  Rnjputano  and  other  [tfovinces,  it  is  eucircleil  by  a  widf*- 
spmulxng  iiiarg;in.  to  shade  the  i*yes,  temples,  and  lAck  prtrt  of  the  net.'k.  Tlic  )tnir 
is  Abuikppt  short,  often  periodicAlty  shaved — a  custom  vrhioh  no  doubt  eontrihntASto 
coolness  and  dranlinexa,  and,  to  some  efxtent,  compensates  for  want  of  ventilation  in  ' 
the  clooL'  adju!tttiit.'nt  of  thf  piij^grpp.  Tlierc  is  no  apace  between  it  and  the  ncalp, 
or  in  coDiDiunicaiion  with  the  out«r  ivir  for  fr<?e  veutilatiuu.  But  «o  may  infer 
foom  the  porous  nature  of  its  lextore,  that  the  fluids  of  tht'  perspiration  arc  absorbed 
A8  rapidly  as  they  are  secreted,  gradnoUy  passed  upwards  and  outwariis  to  the  outer 
air  by  slow  evaporation.  The  better  claaww  also  asp  umbrellaR,  made  of  j>altn  or 
Other  l«avf»,  or  ordinary  ones  ro%'wed  with  white  cotton  ahiKiting.  For  the  Ktimj)«ui, 
nothing  is  better  tlian  a  soloh  or  pith  topee,  either  helmet -sliiiped  or  provided  wiUi 
ft  targe  and  wide  margin,  to  protect  the  oyca.  temples,  and  l>ack  of  the  neck.  It 
is  a  non-conductor  of  heat>,  very  light,  and  easy  to  wear.  Ventilating  openings  ore 
made  at  the  Kummit  or  sides,  nnder  the  rim,  in  such  a  manner  ns  to  preclude  the 
dbect  access  of  the  sun's  raya.  Its  uscfidnesa  and  efficiency  an*  increAae<i  by  means 
of  a  light  puggree  bound  round  it  at  the  junction  of  the  body  with  the  rim  of  the 
bat)  leaving  a  strip  of  sti  or  eight  inches,  suspended  loosely  over  the  boelt  [wrtlon  uf 
the  neck.  Helmets  made  of  felt,  with  ventilating  ajterinree  at  tlie  top  or  sides,  or 
liot}i,  and  rims  to  protect  eyM>  temples,  and  neck,  with  or  withont  piigj^rraai,  ai-o 
much  employed;  but  they  arc  mostly  heavy  to  wear,  and  none  are,  in  our  ojtinion, 
superior  to  pith  helmcla  or  solah  topeee,  which  areeffitnent,  light,  ehcap,  ami  procur- 
able in  almost  all  the  more  important  town.s  of  India.  8ome  fresh  green  Ienvp.t,  or  a 
l^hl  moisbmiMl  j«,d  inside  the  hat,  and  wotting  the  puggree  or  even  the  hair,  will 
I  often  be  found  to  ndd  to  the  protection  against  the  heat  and  stm.  It  is  well  also  to 
Itave  on  umbrella,  which  should  be  covered  with  whito  colic*^  to  maku  it  more 
rions  to  the  snn's  mys. 

Malakia. 

^TUi  ia  the  gnatcat  enemy  which  the  European  has  to  encounter  in  India, 
lether  the  potential  ii^nt  is  a  bacillus,  a  bncteria,  a  germ  or  a  poison  nf  a 
ehemical  natmv,  we  shall  not  stop  to  infpiirct.  For  our  present  purpasi%  we  shall 
employ  the  old  term,  and  speak  of  malaria  as  tha  cause  of  more  misery  titan 
almost  all  the  other  diseases  included  bi  our  troi>ical  nosology.  I^e  sun's  rays,  the 
,  heat,  and  other  ilia  pale  into  oomparative  insignificance  liefore  its  incessant  opera- 
tions ogaiivtt  the  bf^lth  and  lives  of  hitman  Wings  in  tropical  and  trupoidal  regions, 
and  of  the  higher  animals  essentii^  to  tlm  welfaro  and  happiness  of  man.  No  one 
knows  what  it  in,  but  most  people  aoon  find  out  in  their  own  persons  what  it  dots. 
No  part  of  the  plains  or  of  the  less  elevated  sanitaria  v*  quito  exempt  from  it,  tliough 
Aome  ))laoes  are  vforse  than  others.  Heat,  moisture,  vegetable  matter  and  itA  putre- 
factive changes,  certain  soils,  or  geological  formations,  seem  to  determine  the  thing, 
or  the  oondiliou,  wliichever  it  is,  thai  causes  agn^  or  remittent  fever.     He  miasm  ia 
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most  puniiciouB  in  the  neighbourhood  of  manhes,  swa 
or  lowjungie,  such  as  Uio  tomi,  lying  at  the  foot  of  tho 
other  luoiuitAinB  in  vai-ioun  n^ons  of  India  ;  lu  the  oozy, 
of  tltc  Sunilerbuuis  tiouth  of  Calcutta,  all  uf  which  nrc 
autumn  and  drjiiig-up  season.  On  the  oOier  hand,  diy  i 
confines  of  the  great  deserts  of  Jodhpore  and  Bikanir,  wji 
or  lihseut,  and  there  are  no  KwampH  and  marshes,  as  we  o 
Bupertidal  moisture  ie  invisible,  are  not  exempted  &om  1 
but  there  may  be  local  areas  of  undiscovered  subsoil  dam 
to  its  gunerutlou.  Fur  wu  know  that  there  ia  no  more 
diseaae  than  ttiat  which  is  found  in  subsoil  water  cliai^gi 
rRnder«l  stagnant  and  putrid  for  want  of  efficient  dnd 
improvement  in  the  salubrity  of  malariouH  districtB  by  6\ 

The  hrat  olearonco  of  jungle,  or  turning  up  of  grouiM 
of  rich  rirgiu  noil  is  invariably  followed  by  the  prcvolei 
malurious  fevers.  This  hnH  been  over  and  over  again  ex( 
of  jungle  aud  forest  Unda  for  the  cultivation  of  tea 
Darjeeling,  and  Bhootan  terai,  in  Assam,  Oachar,  the  "S 
have  Imd  lately  a  most  imitrucLive  example  of  the  evj] 
drainage,  ini|>erfi>ct  distribution  oi-  undue  retention  and  I 
in  the  destructive  fever  that  has  been  for  years  draa 
Burdwaii  district  in  Bengal.  il 

Malarial  niiaiimata  are  influenced  by  the  direct 
Thus,  th(3  inhabitants  on  tlie  leeward  side  of  a  swam] 
to  suQbr  from  ague  or  remittents  tliaa  those  reudini 
of  iU  It  is  said  that  a  bolt  of  trees — and  particularly  t 
lian  irum-tree,  from  its  rajjid  growth,  where  it  can  be 
to  a  certain  extent,  and  that  a  covering  of  gauze,  such 
gimrd  the  sleeper  at  night.  Malaria  is  more  potent  ] 
after  tho  sun  has  disappeai'ed  below  the  horizon.  Hence 
upper  storey  for  bedroomR.  This  observntion  has  been 
comttructioti  of  the  barracks  for  the  Europnm  soldiere 
of  the  residences  of  tea-plant-ers  in  the  tei-ai,  with  fav 
vention  cf  diseusc  and  the  conBorvution  of  health. 

Some  Europeans  much  exposed  to  uialaria  would  i 
dcgitJf,  inured  to  it,  or  perhaps,  what  is  nearer  the  tn 
experience  better  how  to  avoid  or  mitigate  its  conseqi 
recollected  that  its  pronounced  expression  in  t^e  iorm 
is  not  hy  any  means  the  only  luudi.'  in  which  itts  {ireeenot 
health,  ameuuH,  cachexia,  enlarged  spleen,  uouratgia,  i 
ments  are  frequent  results,  and  it  often  happens  that  p 
by  ill  heaJtli  due  to  malarial  ixiisoning,  without  their 
iutwmittent  or  [laroxysmal  fever,  to  suffer  from  paroxyi 
where  they  had  lung  r&udi>d.  The  fevci-  causfd  by  malani 
luitttiut  fever,  hewm*i<>  it  sfi%}\rm  «A  internals  in  a 


U  in  a  parooj 


MALARIA.  S46 

«nd  Bweating  stage.  According  to  the  intervals  at  whicL  these  recur,  it  is  called 
quotidian,  tertian,  quartan,  or  it  may  return  at  irregular  and  longer  intervaln. 
When  a  concentrated  dose  of  the  poison  has  entered  the  system  the  fever  may 
be  continuous,  but  there  are  daily  abatements  of  it ;  hence  in  this  form  it  is  called 
remittent  When  still  more  severe  it  assumes  almost  the  apjiearance  of  typhus, 
and  is  then  most  dangerous  and  fatal. 

The  primary  affections  caused  by  malaria  are,  therefore,  numerous  and  gi-ave. 
Bat  in  tropical  countries  it  also  predisposes  to  the  invasion  of  other  serious  diseases, 
such  as  anaemia,  hill  dian-licen,  dysentery,  congestive,  inflammatory,  and  suppurative 
affections  of  the  liver,  portiU  plethora,  hsemorrhoids,  splenic  enlargement,  and  many 
painfid  nervous  ailments.  Hence  the  vital  importance  of  prevention.  We  take  it 
that  the  time  is  far  distant  when  this  poison,  which  is  so  fatal  to  £uro]>ean  enter- 
prise and  colonisation,  can  be  said  to  be  a  thing  of  the  imst  in  tropical  coimtri^. 
Reclamatiou,  cultivation,  and  siibsoil  drainage  have  done  much  in  some  places,  and 
as  these  are  extended,  it  will  become  more  and  more  modified.  Meanwhile,  those 
precautions  which  are  believed  to  mitigate  or  prevent  its  operation  should  be 
adopted.  We  recommend  peisons  compelled  to  reside  in  nnliealthy  districts  to 
spend,  if  they  can,  as  much  of  the  rahiy  season  as  possible  and  the  whole  of  the 
sickly  and  dryiug-up  season  at  any  of  the  non-malaiious  climates  on  the  hills.  This 
may  sometimes  be  varied  by  a  sea  voyage  to  the  Straits,  Cliina,  Ceylon,  or  by  a 
journey,  during  the  unhealthy  months,  to  Euroiie.  If  obliged  to  continue  at  their 
posts  in  any  of  the  innumerable  homes  of  malaria,  they  should  invariably  have 
sleeping  rooms  in  an  upper  storey.  These  should  be  large,  provided  with  glabt 
windows  to  shut  out  night  currents  in  the  malarious  season,  and  the  punkah  used  to 
promote  sound  sleep.  Diet  should  be  generous,  drink  sparingly  and  temperately 
utilised,  and  exercise  taken  in  the  early  morning  preceded  by  drinking  a  cuj»  of  choco- 
late, coffee,  or  tea.  Protection  from  the  sun  should  be  adequate,  and  the  vicinity 
o£  marshes  and  swamps  avoided,  especially  after  sunset.  Drinking  water  should 
be  boiled  and  filtered.  Trifling  derangements,  constipation,  diarrhtua,  oi-  feverish- 
ness  should  be  corrected  A  couple  of  grains  of  quinine,  taken  in  the  form  of  pill 
-or  powder,  night  and  morning,  is  reckoned  by  many  a  safe  and  eflicient  prophylactic. 
Bat  however  successful  the  prevention  of  the  paroxysmal  fevers  occasioned  by 
malaria  may  liave  been,  the  insidious  action  of  the  poison,  operating  in  conjunction 
-with  the  heat  of  the  climate,  sooner  or  later  undermines  the  healtli,  and  resort 
to  Euroi)e  becomes  e-ssentially  necessary  for  its  restoration.  The  most  experienced 
observers  consider  that  such  a  change  is  desirable  about  every  five,  six,  or  seven 
years. 

The  Seasons. 
There  are  three  distinct  seasons  in  India — the  cold,  the  hot,  and  the  rainy. 
Speaking  approximately,  the  cold  extends  from  November  to  jVIarch,  the  hoi  from 
March  to  June  or  July,  and  the  raxmj  from  that  to  October  or  November.  They  do 
aot  pass  al>ruptly  into  each  other ;  between  each  there  is  a  transitional  period.  In 
Bengal  they  conform  pi-etty  closely  to  the  description  here  given.  In  Madras  the  hot 
ireather  lasts  longer,  whilst  the  cold  season  is  not  nearly  so  pronounced.  The  seasons 
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an  greatly  in6uenc«i  in  their  course  and  regularity  by  i 
mODSoon  commences  with  storma  of  thunder,  rain,  and  v 
on  the  ilidalwr  ooiwt  in  May,  reaching  regions  faithcr  i 
and  Coromandfil  coast,  being  sliull«rcd  by  the  wceten 
reaches  Bombay  at  the  end  of  May  or  l)egitmin£  o£  i 
aind  DeUii  ut  the  end  of  Jane  in  diminished  force  fl 
the  vicinity  of  the  hilU,  the  Rtinfall  increases;  bat  lai 
great  desert  region  there  is  little  rain.  To  the  west^ 
Indus  and  its  tributaries,  the  saline  s«raiu|>s  of  Ca^ 
tteBBTtd  of  Jjkisulmir  and  Bik&ueer,  an;  perennialtj  d 
tainlesa.  Tims  there  are  great  ImJcs  or  trocte  of  oa 
and  the  north-west,  with  an  annual  fall  of  rain  not  e 
Od  Uie  other  hand,  at  Ch(;rra]>oonjee,  to  the  east  of  thi 
to  805  inches  (1)361)  have  bccu  measured.  Next  to  t. 
th«  western  coast  at  ^[ahahaleBliwur,  where  it  average) 
towards  the  east  of  the  Bay  of  Bengal,  it  reachea  £tl 
east  sea-ooaftt  tine,  with  a  oonsideimble  portion  of  the  i 
fertilised  by  the  uoisture<harge>l  breexes  of  the  north 
from  the  month  of  October  to  January,  and  which  1 
south  of  Oriasa.  The  amount  of  Iminidity  vaiies  great 
and  sandy  deserts  and  plains  of  Scinde,  Bikaneer  and  J 
and  extn;muly  so  during  the  hot  months.  At  the  same  i 
of  the  Deccan  and  Central  India,  and  the  dusty  and  si 
provinceu  have  aLio  a  dry  atmosphere,  being  heated  by 
recently  passed.  Tlio  wind,  during  May  and  June,  bio 
parching  keenness  and  tierceiiees  of  a  furnace-blast.  Oi 
soils  of  the  cWltas,  of  the  great  rivers,  the  adyaoent 
districts  west  of  the  western  ghats,  and  many  o^ 
coediugly  damp  climate.  ^ 

In  Bengal,  the  <»ld  scaoon  commences  about  the  mi 
of  November.  The  days  are  hot,  but  the  ntomings 
wiud  is  nortlwrly  ;  the  air  feels,  by  comparison,  dry  ao 
though  thore  may  sttll  he  cloudy  dB.yn  and  occasional  d 
monsoon.  In  Novcml^r  and  December  the  weather 
is  fresh  and  sharp,  and  the  air  diy  ;  there  are  heavy  i 
^t  to  prevail,  the  tliurmometer  ranging  from  5G*  to  ' 
showers  oci.'aiiionally  £alL  January  is  colder ;  the  air 
frequent.  Uno  may  be  out  all  day  in  the  open  air,  I: 
protect  the  heat)  against  the  sun's  raya  The  thermoan 
rises  to  75'  or  76*.  Until  the  middle  of  February  tii 
then  begins  to  get  warm  at  mid-day.  Daring  tbo^ 
agreeable,  and  Uiose  who  hare  been  in  camp  deoUi 
healthful  and  enjoyable  seasoo.  It  is  strengtheoix 
f'xhttustud  by  the  hot  and  rainy  seasona  The  appetite 
frame  becomes  rciuvigomted  andelwtic;  hut  ai 
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the  skin,  and  great  diurnal  variatioii  of  the  temperature,  there  is  risk  of  vinoei-al 
oongestionj  thoracic  complaints,  bronchitis,  itc 

In  March  the  Aof  weather  sets  in.  The  son  is  increasingly  powerful,  but  the  > 
nights  are  still  cool.  Atmospheric  disturbances,  called  north-westers  with  heavy 
showers,  now  cool  and  ^-esDen  the  air,  and  are  sometimes  accompanied  by  thunder 
and  hail.  The  thermometer  ranges  from  70°  to  85°,  or  higher.  In  April  and 
May  the  weather  becomes  intensely  hot,  but  there  are  occasional  showers  and 
storms  that  relieve  the  oppressive  state  of  the  air,  which  is  genei-ally  hot  and  so 
flamp  as  to  prevent  evaporation.  The  skin  becomes  clammy  with  pei-spiration,  and 
irritable  from  the  irruption  of  prickly  heat  The  thermometer  ranges  from  80'  to 
90%  or  higher.  The  weather  is  intolerably  oppressive,  and  at  nights  so  close  that 
it  is  difficult  to  sleep.  The  constitution  becomes  excitable,  the  nervous  system 
depressed ;  weakly  persons,  and  especially  those  who  are  of  intemperate  or  irregular 
habits,  suffer  severely,  and  not  un&equeiitly  succumb  to  heat  apoplexy  or  asphyxia. 
There  is  a  tendency  to  fevers  and  liver  complaints.  In  Februaiy  and  March  cholera 
is  apt  to  appear  in  Calcutta,  and  what  has  been  termed  the  endemic  area  of  Bengal, 
where — ^perhaps  never  quite  extinct — its  visitations  are  then  most  severe. 

The  rainy  season,  generally  preceded  by  the  lesser  rains  or  "  chota  bursat "  at 
the  end  of  May  and  by  intensely  muggy  hot  weather,  sets  in  from  the  south-west 
fnnn  the  20th  to  the  end  of  June,  accompanied  by  thunderstorms  and  showers, 
settling  down  into  heavy  "  tropical "  rain,  which  bring  the  much-longed-for  relief, 
cool  the  air,  and  clothe  the  earth  with  verdure.  This  continues  until  October, 
'when  the  rain  abates,  the  winds  become  variable,  and  during  September  it  usually 
oeaaes,  though  sometimes  extending  well  into  October  or  longer;  the  air  is  damp  and 
oppressive  during  this  transitional  period  \  noctmmal  radiation  excessive,  the  thei^ 
mometric  range  materially  increased ;  and  it  is,  at  this  season,  that  the  European 
constitution  suffers  most — overtaxed  by  previous  heat  and  damp,  it  is  moi-e  than 
ever  oppressed  by  the  hot  steamy  atmosphere  in  this  unhealtliy  season,  when 
malarious  diseases,  hepatitis,  dysentery,  fever,  spleen,  b6ils,  and  other  torments  are 
apt  to  occur.  During  the  dr3ring  up  of  the  moisture,  from  about  the  middle  of 
September  to  tlie  end  of  October,  malaria,  or  the  efficient  cause  of  intermittent  and 
remittent  fevers,  is  evolved  and  active ;  the  vital  powers  are  low,  and  the  constitution 
readily  affected  by  it 

In  the  North-west  and  Punjab,  the  above  sequence  is  observed,  but  modified  by 
latitude  and  the  physical  characters  of  the  country.  The  winter  liegins  earlier,  is 
colder,  and  prolonged  into  spring.  The  air  is  dry  and  bracing,  and  life  in  camp  or 
in  the  open  pleasant  and  exhilarating.  Still,  the  sun  is  sufficiently  powerful  to 
necessitate  substantial  protection  to  the  head.  The  JmI  season  is  shortened  by  the 
encroachment  of  a  longer  winter,  but  the  scorching  heat  of  May  and  Jmie,  when 
winds  blow  as  if  tJiey  issued  from  a  furnace,  is  so  intense  that  the  thermometer 
will  rise  to  llO'^  or  higher  in  the  shade,  and  were  it  not  for  the  cooling  effect  of 
perspiration  and  the  material  reduction  of  the  temperature  by  means  of  punkahs 
tatties,  and  thermttntidotes,  European  life  would  often  be  in  great  jeopardy.  Indeed, 
natives  as  well  as  Europeans  often  succumb  to  the  Loo-marna  (hot  wind  stroke),  as 
it  ia  called  in  Hindustani.     Barring  this  direct  action  of  intensely  heated  wind  it  is 
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consistent  with  fi-ee  secretion  of  the  perspiration,  or  effective  exaltetl  function  of 
the  sweat  glands,  the  condition  relieves  the  system  of  much  heat  that,  if  undis- 
chai]ged  in  this  manner,  would  induce  mischief  in  the  abdominal  viscera  predisposed 
to  diseased  action.  To  this  extent  the  popular  belief  in  the  salutary  influence  of 
prickly  heat  is  probably  well  founded  ;  but  when  a  considemble  portion  of  the 
Gutaneoiia  arterioles  become  so  turgid  and  engorged  as  to  interfere  with  the 
functional  activity  of  the  sweat  glands,  there  is  danger  lest  this  failure  on  a.  large 
scale  may  lead  to  undue  concentration  of  heat  within,  and  serious  lesions  of  the 
central  nervous  ganglia,  liver,  or  intestinal  glanda  In  such  cases  the  surface  is 
liable  to  be  rough  and  dry  with  considerable  local  extravasations. 

The  symptoms  an;  irritation,  uneasiness,  pnckling,  tingling,  stinging,  itching, 
formication,  redness,  ef&orescencc,  and  roughening  of  the  parts  affected.  In  some 
cases  there  are  local  excoriations  and  sores  from  scratching,  or  small  intensely 
painfal  cutaneous  furunclea 

The  treatment  consists  of  regular  exercise ;  full  ocaipation;  scrupulously  careful 
r^platiou  of  the  bowels ;  abstinence  and  temperance  in  eating  and  drinking ;  all 
the  measures  which  we  have  recommended  elsewhere  for  keeping  the  body  cool ; 
the  tepid  bath,  to  which  may  be  addetl,  in  very  intractable  cases,  enough  carbonate 
of  soda  to  make  it  slightly  alkaline ;  and  the  use  of  soft-soap.  The  lightest 
flannel,  or  silk,  should  be  worn  next  the  skin,  to  maintain  an  even  temperature, 
to  absorb  jjerspii"ation,  and  guard  against  the  external  heat.  Seeing  that  the 
ccmdition  is  due  to  a  cause  operating  from  within,  we  place  more  reliance  upon 
general  than  merely  lotuil  management ;  but  when  sores,  excoriations,  furuncles, 
or  small  boils  result',  these  must  l>e  dealt  with  locally  as  well  as  on  general  surgical 
principles. 

Febricula. 

Few  persons  pass  a  year  in  India  without  suffering  from  fever.  Tliei-e  is 
fobticola,  that  lasts  for  a  few  days  and  passes  away,  perhaps  never  to  return, 
without  doing  much  harm.  Its  leading  symptoma  are  malaise,  disordered  secretions, 
headache,  muscular  aching,  weakness,  loss  of  appetite.  It  may  be  caused  by  the 
influence  of  heat  on  a  constitution  not  inured  to  it,  irregularities  of  diet,  and,  quite 
probably,  by  the  mildest  expression  of  malarial  action.  The  treatment  is  simple — 
jiemain  at  home,  take  a  dose  of  aperient  medicine,  cooling  drinks,  and  a  light  diet, 
saline  diaphoretics  in  the  hot  stage,  a  few  grains  of  quinine  after  it  has  subsided. 
If  it  does  not  disappear  in  a  few  doys,  it  will  require  other  management. 


Ague. 

Ague,  or  intermittent  fever,  the  product  of  malaria,  is  known  by  its  passing 
through  three  distinct  phases.  1.  The  cold  stage,  ushered  in  by  chilliness,  shivering. 
roughnesa  and  blueness  of  skin.  2.  The  Itot  stage,  with  a  dry  Iiot  skin,  quick  pulse, 
headache,  and  prostration.  3.  The  aroeating  stage,  in  which  the  paroxysm,  as  we 
call  the  whole  attack,  passes  away  amid  profuse  perspiration,  leaving  the  patient,  in 
the  conise  of  a  few  hours,  with  a  feeling  of  renewed  health.    Treatment. — Plenty  of 
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warm  blankets,  warm  bottles  to  tb«  feet,  wann  (Jrii 
during  tht  hot,  and  a  ten-  or  tifteen-griiin  doae  of  qiiinl 
!Uid  IJmiiil  fowl  only.  When  the  Bttack  is  over,  the  b 
four-  or  five-grain  doses  o£  quinine  gi\-en  every  four  <■ 
of  the  paroxyam,  for  it  is  ono  of  the  charaotere  of  flfl 
as  a  i|uotidiiiii,  toHia-ii,  or  quartan,  or  at  leu  regular, 
But,  in  the  main,  rest  in  bed  or  in  the  house.  The 
is  that  which  must  be  adopted  also  for  recui-rent  nti 
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En-lauckmeitt  op  Splkex,  \sjei 
Intermittent  fc^ver,  when  repeated  seaAon  after  i 

prolonged  operation  of  its  efficient  cause  alone,  witho 
eventually  tmdennine»  the  strongest  couutitutiuiut  by  pi 
portal  and  hepatic  congestion,  ameuiia,  cachexia,  neun 
other  ills  atti-ibuted  to  climate,  but  proliably  due  to  ma 
B|Jeen,  with  aitiemia,  three  fn*aii)K  of  quinine  with  tv 
in  watur,  two  or  tliree  times  a  day  for  some  weeks; 
will  be  of  beueSt,  but  notluug  more  than  this  demauda 
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Believed  to  1>c  caused  by  a  conoeutittted  do.se  of  m 
infltienced  also  by  the  state  of  the  syiilem  and  local 
may,  some  authorities  consider  that  not  only  is  malarii 
thi»  way,  but  it  muy  pass  into  a  condition  not  eosil; 
Sueli  are  the  wor»t  types  of  jungle  fever.  Tlie  treats 
of  simple  fever,  and  it  is  welt  to  try  tvu-graiu  doses 
until  singing  in  the  ears  is  produced.  But  wheno%' 
few  days  to  intermit,  and  the  syinptotnR  are  becomiiij 
ance  must  be  solicited  without  delav. 


TvpnorD  OR  EyTEBic  Fbti 

It  is  Honipwhiit  over  thirty  years  since  this  seriou 
among  Anjjio-Indiaas,  and  about  twenty-five  yeara  sii 
natives.  In  both  nunjs  it  had  doubtleus  been  gr 
and  Inid  previously  actwuiited  for  the  greater  part  < 
heading  in  the  older  returns  As  elsewhere,  it  diiefiy 
under  thirty  years  of  age.  In  Kurope  and  in  India  it  mi 
from  water  contaminated  by  nrgnnic  matter,  by  drain 
or,  as  ha^  been  recently  contendeil  by  some  experienoM 
naval  and  military  «er%-ices,  it  may  be  a  form  of  miaan 
observud  in  tropical  latitudes.  Experience  lias  show 
prevented  l>j-  scrupulous  clp-anliness.  abundant  flushir 
drains,  and  wjweni,  with  tJie  iaoUtiou  of  tlie  ai 
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finuns  by  effective  traps ;  where  thia  system  does  not  iexist  (as  in  most  Indilui 
<listrictB,  towns,  and  stations),  by  the  dry,  or  dry  earth,  system  <rf  conservancy  ;  by 
boiling,  filtration,  and  thorough  purification  of  the  water  used  for  drinldiig  pnr- 
poses ;  by  the  utmost  attention  to  the  quality  of  milk  and  food,  and  to  rules  of 
general  and  petK>nal  hygiene ;  and  by  avoiding,  as  mucli  as  possible,  undue  exposure 
to  the  direct  influence  of  the  sun  in  the  hot,  rainy,  and  drying-up  months,  and  to 
malaria,  especially  at  night 

It  usually  comes  on  with  feelings  of  chilliness — occasionally,  during  the 
malarious  season,  intensifled  into  the  character  of  genuine  ague — languor,  lassitude, 
^neral  physical  and  ner\-0U8  prostration,  headache  and  feverishness,  abating  or 
]*eniitting  slightly  in  the  morning,  only  to  be  aggravated  towards  noon,  afternoon, 
■evening,  and  the  greater  part  of  the  night ;  there  is  quickened  pulse,  elevation  of  tem- 
perature, and  loss  of  appetite,  with  or  without  nausea  and  vomiting.'  In  a  few  days 
the  temperature  ranges  from  102°  to  103',  or  later  even  to  104'  or  106°,  or  more,  with 
£reat  thirst,  a  tongue  covered  with  a  brownish  fur  at  the  centre  and  l)ase,  but  red 
At  the  tip  and  margins ;  wandering  or  delirium  at  nights ;  there  is.  increased  loss  of 
Appetite  and  prostration,  and  diarrhcea  (not  always),  with  pain  and  sense  of 
distention  or  uneasiness  over  the  lower  part  of  the  abdomen,  towards  the  right  side ; 
and  successive  crops  of  rose-coloured  spots  appearing  on  the  chest,  abdomen, 
upper  arms,  thighs,  and  neck,  disappearing  on  pressure,  and  returning  on  the 
removal  of  the  qame  during  the  middle  and  end  of  the  disease.  It  generally  runs 
A  course  of  about  twenty-one  days,  and  in  bad  cases  it  may  be  prolonged  for  six 
weeks  or  longer ;  or  after  convalescence  has  been  promised  by  subsidence  of  the  fever 
ibr  some  days,  a  relapse  may  be  excited,  and  the  course  of  the  malady  may  be 
repeated  in  an  aggravated  form.  Hsemorrhage  from  the  bowels:  intoiwe  pain,  sud- 
denly developed,  and  soon  spreatling  all  over  the  belly,  accompanied  with  retching, 
"vomiting,  a  very  quick,  thready,  and  failing  pulse,  and  profuse,  cold  and  clammy 
perspiration,  or  collapse  ;  a  persistent  high  temperature  of  104°,  or  more,  with  little 
or  no  morning  remission  ;  and  a  pulse  constantly  over  130,  with  increasing  feeble- 
ness, are  most  iinfavounible  indications. 

The  commencement  and  course  of  this,  like  most  other  fevers  and  many  other 
•diseases,  in  tropical  climates,  ore  materially  modified  and  complicated,  especially 
•during  the  malarious  months,  by  the  influence  of  malaria.  But,  as  has  already 
been  stated,  whenever  a  fever,  however  mild  at  first,  does  not  yield  to  rest,  bland, 
farinaceous  and  animal  soups  and  broths,  and  careful  regulation  of  the  bowels 
in  a  few  days,  no  time  should  be  lost  in  securing  the  aid  of  a  physician. 
Pending  his  arrival,  the  bowels  may  be  acted  upon,  if  Tuccamn/,  by  a  couple 
of  drachms  of  castor  oil  with  five  drops  of  laudanum  (but,  as  a  rule,  pur- 
gatives sliould  be  avoided),  and  the  local  pain  of  the  lower  portion  of  the 
Abdomen  alleviated  by  hot  fomentations,  or  by  the  application  of  flannels,  freely 
Aprinkled  with  turpentine.  If,  however,  diarrhoea  has  set  in,  and  excefxls  three 
motions  a  day,  this  must  be  controlled,  rather  than  actually  stopped,  by  a.  table- 
spoonful  of  chalk  mixture,  with  thirty  minims  of  tincture  of  catechu,  and  ten 
minims  of  lavidanum,  after  each  loose  evacuation.  It  is  well,  also,  to  give  five-grain 
doses  of  quiiiuio  three  or  four  times  a  day.     Absolute  rest  in  bed,  in  a  large,  well- 
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ventilated  raom,  as  much  raised  abovo  tbe  ground  as  po66il>1i<,  U  ragwitial  IW 
body,  Iwdy-Iinen,  ami  \*edding  must  bo  kept  stntptdousljr  olcan.  Tb««  food  litfMU 
consist  of  sago,  rice,  arrowroot,  beei-teft,  muttou  broth,  chit^ken  broth,  jclbes,  ■» 
varied  iii  udiniiiisimtion  tlint  th**  muho  kind  must  not,  uulcas  dcinnndnd  br  th' 
i>alieiit,  bt«  given  twici-'  in  immediate  suowssion.  Thint  U>  bu  qut:mdK<(l  hy  lail 
tiM»t  or  Hoda^water,  or  tbe  IntluT  witli  an  equal  r|Dantity  of  tlit^  licst  cow's  milk  tkal 
can  be  commanded.  Tlie  room  and  stooU  must  be  thoroagh!;. 
boliv  uoid,  or  otiiei'  iliiiinfectant — tho  latter  n>movi>d  and  li 
soil  at  a  distance.  IasI,  but  not  least,  tho  best  skilled  nursing  nvulabk'  raun 
secured. 


Sl-SSTROKE,    HeATBTROKR.    OR    IXSOLATIOV, 

May  be  caused  by  the  direct  iiUluence  of  the  Hun,  or  indirectly  by  the  ad^imi- 
great  heat  \si  atniotiphcrc  afiproacliing  the  point  of  saturmtion  with  aqueooi  nqmr. 
coupled  with  huch  iieat  and  electric  tension  aa  la  experienced,  ditriaji  tbe  period  nf 
transition,  from  the  liot  weatlier  into  the  beginning  of  the  niinK  in  IVn^^l,  fiivMn 
the  invaftioQ  of  the  serious  conditionR  characterlung  any  of  the  forms  of  tttuutnbr* 
Under  these  circumstances,  the  cooliitg  of  tlie  body  by  e^-aporution  of  the  pir 
spimtion%i  im]MKled.  Evolution  of  heat  by  radiation  is  also  dimitusbi>d  ;  abd  tbnv 
is  consoqueutly  too  much  heat  occunmtated  within  the  body.  It )»  not  got  rid  o( 
its  quickly  as  it  is  produced.  The  Arst  effect^  in  mihl  cases,  is  over  stimubttiaa  d 
the  oerebro-spinal  nerve  centres,  possiDg*  tu  severer  cases,  more  or  less  <)uiekhr. 
itccording  to  the  intensity  of  the  causes  and  the  condition  of  the  individu^,  intr> 
liliock;  or,  <-veDtunl!y,  partial  or  complete  paralysis  of  tlie  centres  jiretudiii'^  over  Um 
functions. of  the  heart,  lungs,  vasomotor  system,  and  bmin.  Any  of  tliese  dangmnD 
results  are  more  lil:ely  to  liappen  in  those  who  Uve  generously  and  iut^mpetatdf, 
especially  at  wluit  is  recognisf^I  as  the  sunstroke  season  just  alluded  to.  Per  tkt 
promotett  the  esciip'-  or  excretion  of  the  animal  heat  by  ev:i{)ora.tion  and  nsdiatki^ 
so  that  a  much  higher  temperattiio  can  be  tolerated  with  impimity  in  Ruch 
atmosphere  than  in  one  saturated  or  highly  charged  with  moisture. 

1.  When  the  shock  or  over-stimulation  isconcrutrated  on  the  cardiac  centtr  of 
medulla  oblongatA,  the  immediate  danger  i.<;  from  failure  of  thp  power  of  thv  ht«it 
to  curry  on  the  circulation,  or  from  a  faint  or  syncope.  There  ia  general  nerreaal 
muscular  exhaustion,  a  feeling  of  sinking  at  the  pit  of  the  stomach,  and  nf  i>ppr— i<w 
in  tJie  neigh bou I  hood  of  tl)o  heart,  prior  to  tJie  sujierv'ention  of  tbe  uDcansdoouM* 
which  eventually  comes  on  in  Imd  cases,  but  whicli  is  not  noticed  in  tbone  ol  lt» 
severity  ;  a  weak  and  quick  pulse,  sometimes  intermitting  or  irregnhu',  gluRtly 
lAllor  and  coldness  of  the  sur6ice — symptoms  resembling  oollapao  from  suiaii 
iuxidents. 

TMatmt^ut. — Kecoveiy  is  promoted  by  seouring  tho  removal  of  the  patient  to  lir 
sliailc,  or  to  a  euul  and  wellventilated  room.  All  excessive  clothinj'  almuU  W 
taken  otf,  and  tht*  cold  water  duuche  applied  a  few  times  in  qtnck  suooessien  «»» 
the  head  and  truidc,  witli  a  \*iew  to  rouse  the  action  of  the  fae&rt,  and  to  ■c»lMat» 
tlie  flow  of  blood  through  the  lungs  nuA  brain  l»y  tins  roflcx  eff-  rodDccvL     U 

is  ratJicr  Uiis  rcBev  stimulation  tJtaii  tlie  cooling  effect  of  the  -!  iich  i«ai««* 


- 
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at ;  and  care  should  be  taken  not  to  continue  it  too  long  at  a  time.  In  unskilled 
hands,  the  best  stimulant  by  the  mouth  is  cold  tea  and  beef-tea.  The  recumbent 
position  must  be  maintained.  Moderate  shampooing  is  useful ;  so  are  mustard 
mnapisms  to  the  nape  of  the  neck,  pit  of  the  stomach,  and  calves  of  the  legs. 

2.  When  the  brunt  of  the  shock  is  borne  by  the  respiratory  centre,  we  have, 
particularly  in  intemperate  persons  with  damaged  organs,  imperfect  oxidation  of  the 
blood,  and  what  is  known  as  heat  asphyxia.  "The  symptom.s  of  this  form  of  inso- 
lation, the  real  cmip  He  eolei/f  ani  those  of  sudden  and  violent  injury  to  the  nen'e 
centres,  unconsciousness  and  cold  skin,  feeble  pulse,  all  the  symptoms  of  depression, 
death  resulting  from  rapid  failure  of  the  respiration  and  circulation.  If  not  fatal, 
reaction  may  result  in  a  variety  of  conditions  indicative  of  the  injury  done  to  the 
cerebro-spinal  system."  (Fayrcr,  "  Quain's  iWciwwiry,"  p  1559.   1882.) 

Treatment. — This  is  similar  to  that  advised  for  heat  exhaustion,  but  the  douche 
must  be  applied  longer  and  more  vigorously,  partly  to  lower  the  temperature  of  the 
overheated  nerve  centres,  and  to  rouse  them  to  functional  activity.  I^  on  the 
establishment  of  reaction,  the  body  heat  rises  with  increased  imconsciousness,  we 
have  seen  good  results  follow  immei'sion  in  a  bath  cooled  with  ice.  But  this  is  a 
measure  requiring  medical  direction  and  supervision.  Whenever  there  is  evidence 
of  constipation,  ten  grains  of  calomel  should  be  placed  on  the  base  of  the  tongue, 
and  cathai-tic  enemata  employed  assiduously  until  the  bowels  are  relieved. 

3.  When  the  chief  stress  of  the  heat  shock  falls  upon  the  vaso-motor  centres, 
those  supervising  and  regulating  the  production  of  animal  heat,  and  also  in 
variable  degrees  upon  the  brain  and  other  nerve  centres,  there  is  high  fever, 
amounting  to  106°,  110°,  or  higher,  there  is  great  excitement,  delirium,  convulsions, 
or  coma,  a  full  and  labouring  or  an  accelerated  and  jerking  pulse,  hurried  and 
difficult  breathing — symptoms  which  are  often  preceded  by  nervous  restlessness, 
prostration,  and  great  frequency  in  micturition. 

Treatment. — In  this  form,  termed  luat  apoplexy  or  thermic  fever,  the  imme- 
diate aim  is  to  reduce  the  temperature,  to  clear  out  the  bowels,  and  to  restore 
the  functions  of  the  parts  injui-ed.  The  main  object  is  best  accomplished  by  cold 
aiTusion,  the  ice-cap  to  the  head,  and  immersion  in  a  cold  bath  cooled  by  means 
of  ice,  or  by  an  iced  shower  bath.  By  keeping  the  thermometer  in  the  rectum, 
the  reduction  of  body  heat  pix}dnced  by  these  means  may  be  accurately  measured. 
Care  should  be  taken  to  stop  this  treatment,  when  the  normal  temperature,  about 
98° '5,  has  been  gained;  but  it  will  generally  be  necessaiy  to  keep  on  the  ice-cap  ta 
tJie  head.  The  bowels  should  be  promptly  acted  upon.  If  we  liave  regard  to  the 
great  mortality,  which  takes  place  in  a  given  number  of  cases  of  insolation,  amounting 
as  it  docs  to  45  or  50  per  cent.,  or  to  the  unsatiafactory  prospect  of  those  who  escape 
with  life  rather  than  witli  perfect  recovery,  the  superlative  importance  of  adopting 
those  measures  and  ]>recautions  which  we  have  recommended  with  a  view  to  mitigate 
the  effects  of  exposure  to  the  direct  rays  of  a  tropical  sun,  and  of  the  stifling  heat 
within  dooifi,  especially  during  the  sunstroke  season,  will  be  readily  appreciated. 

It  has  Ijeen  ascertained  that  about  50  to  55  per  cent  of  cases  of  these  three 
groups  of  insolation,  regarded  as  a  single  class  of  diseiise,  ultimately  survivo ;  but 
many   distressing   results  often  remain  from  the  two  last  mentioned,  viz.,   heat 
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aspnyxia  and  thermic  fever,  rendering  the  patient 
and  of  anxiety  to  his  friends,  and  ever  aft«r  unfit 
sun  or  great  heat.  The  imperfect  nature  of  many  of  the 
nent  injuries  too  often  inflicted  upon  essentially  important 
ner^'oua  svstom,  give  to  the  prevention  of  such  a  fatal  nu 
or  cxccMied  by  that  in  relation  to  very  many  otlier  morlwi 
arc  acquainted. 


I 
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Eppects  op  the  Climatk  ox  WoKEIff 
European  ^lyomfn  evpntually  Buffer  from  insutficient  S 
prolonged  operation  of  heat,  the  eneri-ating  influence  o^ 
caused  by' it.  Tliose  who  arc  able  to  take  regular  h 
enter  into  the  highly  salutary  open-air  rwreation  of 
tennis,  preserve  their  general  he»lth  most  Kuccpssfnlly. 
has  already  l>een  observed,  with  early  houm,  is  also  bew 
called  upon  to  undergo  so  much  exposure,  do  not  suffer, ' 
from  the  sun  and  malaria;  but  their  greater  confineme 
darkened  rooms,  and  their  sedentary  lives,  with  the  absra 
employment  such  as  is  Ixjth  enjoj-able  and  healthful  ii 
to  produce  hixity  of  fibre,  impairment  of  digestion  aud 
result,  in  a  few  years,  in  premature  aging,  attended  by  i 
minence  of  the  cheokn,  a  certain  amount  of  pinching  of  fl 
generally;  or.  in  others,  the  degeneration  assumes  the  for 
puffineftK  nf  the  fice,  and  more  or  less  decided  jiallor.  Ir 
sallowness,  almost  always  the  fadea  miagmatlea,  or  malu 
if  they  have  been  invaded  by  intermittent  fever,  or  been 
aidioos  poisoning  by  its  efficient  cause. 

European  children  do  not  thrive  bo  well,  on  the  fi 
This  is  in  some  part  to  be  explained  by  the  fact  that 
inilnence  of  the  cliiimte  and  itH  diseases  upon  the  motl 
them  hiive  to  Ite  reared  by  the  mother's  milk  largely  sup 
the  cow,  by  comparatively  inefficient  imtive  wet-nurses, 
cow's  milk  alone.  They  auflera  good  deal  from  teething,  I 
hereditarily  predisposed,  from  tubercular  diseases.  They  a 
rotundity,  hardness,  plumpness,  and  rosy  complexions  of 
colder  regions.  On  the  other  hand,  they  enjoy  a  singular 
and  when  tljey  do  suffer  from  meaiiles  tlie  attacks  are  mi 
to  the  same  extent,  as  in  England  by  capillary  bronchitii 
physicians  must  ]>f'r»;rive  that  Europwiu  children  woul' 
necessities  of  parents,  the  exemption  from  some  nerious 
their  fjLirly  healthy  condition  have  partially  reconciled  th* 
Advisen  to  sanction  their  temporary  retention  in  India. 

It  has  Wen  nototl  that,  at  from  the  fourth  to  the  8t3 
chiMren  I».?gin  to  shoot  up  too  fast  and  dispi-oportionatd, 
ietJiiirgic.      Experience  has  always  sliown  that  it  is  no 
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to  send  them  home  for  the  doable  purpose  of  perfecting  their  physical  and  mental 
education.  For  those  who  cannot  be  bo  provided  for,  the  healthiest  hill  climateH 
may  be  selected ;  but  though  these  are  infinitely  superior  to  the  plains,  neither  the 
education  nor  the  climate  of  the  hills  can  be  regarded,  either  hygienically  or 
socially,  as  efficient  substitutes  for  those  of  Europe.  We  hold,  therefore,  that  the 
selection  of  the  hills  for  the  physical  and  intellectual  training  of  European  children 
should  only  be  made  on  the  ground  of  necessity,  and  not  of  choice. 

Such  being  our  views,  very  briefly  expressed,  on  the  best  method  of  providing 
for  the  wants  of  European  children  in  India,  it  will  be  readily  understood  why  we 
deprecate  the  practice  (still  too  prevalent)  of  transferring  those  bom  in  England 
to  that  country.  We  are  frequently  solicited  to  make  an  exception,  on  the 
ground  that  the  child  will  be  taken  to  the  hills ;  but  as  it  is  better,  whenever 
it  can  be  done,  to  provide  for  t!ie  rearing  of  the  child  at  home,  we  feel  constrained 
to  withhold  our  sanction  from  such  a  request  for  all  children  above  two  years  of 
age,  indeed,  for  infants  also,  if  it  1>e  possible  to  make  any  satisfactory  arrangement 
for  their  being  carefully  reared  at  home. 

Poisonous    Snakes — Scorpioxs,    Centipedes,    Mosqcitos,    Land 

Leeches,  etc. 

It  has  been  calculated  that  about  20,000  natives  perish  annually  from  the 
eflTective  bites  of  snakes  in  India.  £uro])eanH,  from  the  greater  security  they  enjoy 
in  the  construction  of  their  houses,  and  the  special  precautions  they  adopt  when 
travelling  abroad  at  night,  are  seldom  bitten.  The  venoimous  snakes  are  the  cobra, 
bungarus,  ophiophagus,  krait,  Russell's  viper,  echis  carinata,  a  few  others  compara- 
tively rare,  and  most,  if  not  all,  the  salt-water  B(>ecies.  Their  effective  bites  are 
most  deadly.  We  give  below  a  few  simple  niles  by  which  poisonous,  may  be  readily 
distinguished  from  innocent,  snakes. 

1.  Cobra  {gokarrah,  karris,  <kc.)  are  all  hooded,  and,  with  but  few  exceptions, 
have  spectacles,  or  an  ocellus  upon  the  back  part  of  the  neck.  If  dead,  the  skin 
will  be  found  to  be  hanging  loose  on  each  side  of  the  neck,  and  if  slight 
traction  be  made  upon  it  from  Ix>tlt  sides  simultaneously,  the  spectacles  or  ocellus 
will  be  brought  into  view.  Then,  on  opening  the  mouth,  a  prominent  part  will 
be  found,  on  the  front  ix>rtion  of  the  upper  jaw,  on  each  side,  immediately 
before  the  eyes.  If  a  piece  of  stick  or  a  probe  be  pressed  against  these  from  behind 
forward,  the  fangs  will  be  raised  and  brought  into  distinct  relief.  Every  venomous 
snake  possesses  these  fangs,  whilst  all  the  non-venomous  snakes  are  destitute  of 
them.  The  latter  have  a  row  of  fish-like  teeth.  Cobras  differ  considerably  in  colour. 
Generally  speaking,  however,  they  are  yellowish,  grey,  or  black,  the  two  first- 
mentioned  kinds  being  iisunHy  found  in  old  houses  and  rubbish,  and  the  last  variety 
in  paddy  or  rice  fields,  or  in  the  open  countiy. 

2.  Daboui' Jiiisselfi — HnaaeU'a  Viper  {HIH  bora,  cftandra  bora,  shut  chandra,  i'c.) 
is  usually  found  about  from  three  to  four  feet  long.  It  has  a  well-pronounced 
triangular-shaped  head,  with  a  distinct  neck.  Supei-iorly,  it  is  marked  in  black 
irhite-edged  rings,  the  ground  being  either  greyish  or  chocolate  in   colour.      The 
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akin,  is  quite  innooaous)  it  might  prove  an  effectual  remedy ;  and  we  are  glad  to 
observe  that  Mr.  Kicharda  is  zealously  prosecating  a  series  of  experiments,  with  a 
view  to  determine  the  value  of  the  practice. 

Suction  of  the  wounds  may  be  beneficial,  but  as  it  may  be  dangerous  to  the 
operator,  it  cannot  be  enjoined  as  a  duty.  If,  however,  it  be  practised,  rinse  the 
mouth  thoroughly,  both  before  and  after  the  procedure,  with  the  permanganate 
of  potash  solution.  If  symptoms  of  poisoning  set  in  and  increase ;  if  the  patient 
become  faint  or  depressed,  unconscious,  nauseated,  or  sick,  apply  mustard-imultices 
or  liquid  ammonia  on  a  cloth  over  the  stomach  or  heart ;  continue  the  stimulants, 
and  keep  him  warm,  but  do  not  shut  him  up  in  a  hot  stifling  room  or  small 
zkative  hut ;  rather  leave  him  in  the  fresh  air.  Do  not  make  him  walk  about 
if  depressed ;  nurse  him  with  stimulants,  mustard-poultices  or  ammonia,  but  let 
him  rest.  If  the  person  be  seen  some  time  after  the  bite  has  been  inflicted,  and 
indications  of  poisoning  are  present,  the  same  measures  are  to  be  resorted  to,  or  the 
new  method  of  M.  de  Lacerda  may  be  adopted.  They  are  less  likely  to  be  so 
successful  at  this  late  period  of  the  case,  but  nothing  else  can  be  done. 

In  many  cases  the  prostration  is  due  to  fear ;  the  bite  may  have  been  that  of  a 
harmless  or  exhausted  snake,  and  jiersons  thus  bitten  will,  of  coui'sc,  rapidly  recover 
under  the  use  of  the  above  measures.  If  poisoned,  but,  as  is  frequently  the  case, 
not  fatally,  these  measures  are  also  the  most  expedient ;  if  severely  poisoned,  no 
others  are  likely  to  be  more  efficacious.  People  should  be  warned  against  incanta- 
tioiLi,  popular  antidotes,  and  loss  of  time  in  seeking  for  skilled  aid.  The  remedial 
means  suggested  are  no  doubt  severe,  and  not  such  as  under  other  circumstances 
idiould  be  entrusted  to  non-professional  persons  ;  but  the  alternative  is  so  dreadful, 
that,  even  at  the  risk  of  unskilful  treatment,  it  is  better  that  the  patient  should 
have  a  chance  of  recovery. 

The  land  leec/ies,  so  common  in  ■  tea  and  coffee  plantations,  in  many  parts  of 
India  and  Ceylon,  particularly  during  the  rainy  season,  are  guarded  against  by 
wearing  leech-proof  boots  and  gaiters  tightly  fastened  at  the  ankles  and  knees. 
But  such  is  their  agility  and  voracity  that  they  often  mount  the  shoulders,  and 
thus  gain  access  to  the  neck  and  wrists  before  being  noticed,  and  such  is,  as  we 
have  personally  experienced,  the  painlessness  of  their  bites,  that  attention  is 
generally  attracted  to  their  presence,  not  by  any  painful  sensation,  but  by  tlie 
feeling  of  blood  trickling  over  the  adjacent  skin,  or  by  the  sight  of  it  ooring 
through  tlie  socks  or  other  apparel.  The  bamboo  Tick  met  with  in  the  sub- 
Himalayas  buries  part  of  its  head,  and  anchors  itself  in  the  skin,  remaining  there, 
unless  disturbed,  until  it  becomes  enormously  distended  with  blood.  If  it  be  violently 
And  prematurely  detached,  the  head  may  be  broken  off  and  left  behind,  causing  some 
amount  of  festering  and  suppuration.  The  application  of  very  hot  water  and  gentle 
traction  are  the  best  means  to  be  adopted  for  its  removal  Bu//g  are  frequently  met 
with  in  old  furniture  in  imperfectly  cleaned  houses  ;  sMdJleas  abound,  in  some  parts 
of  India,  in  the  hot  weather.  These  irritating  pests  are  best  got  rid  of  by  absolute 
cleanliness,  so  constant  and  unremitting  in  its  application  daily  as  to  give  them 
no  peace. 

Most  Anglo-Indians  suffer  much  from  mogqitito  bites.     The  consequent  irritar 
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linn  DMj-  ^  ksaeued  by  ocKding  lead  ktioD,  sal  volEtUe, 
mM  l^A  ikMc  tq^ofttioD  of  omphor^  pc>^7  royal,  and 
kfl<ft  ikiMB  av«y.  S(\  it  is  refiorted,  will  the  smoke 
wmnL  aai  iW  jpraUins  of  tbe  mom  bcdy  vitii  carboli 
ia  aflMkdl  k\  aNoqcuav  eaz«itii&.  A  moaqnito  room,  s 
WA  waii.  a  vraut^  cwle.  smtlartr  pntected  and  fmni 
ia  (lAtoa  vm  io.  lower  P—*!gfJ     DuRn^  tlie  hot  n?wl  : 

i»w  u  kaap  titan  "*^***^  insectB  at  liaT  ; 

i»3iic  in  asipiadvt&e  pEaucckBoCgood  ma 
7  tu  auni«  aonml  re&eahing  sleep  at  i 
wiH  dn^  in  whas  is  texowd  a  bad  hab 

;uitu  ihn  uinei|attQttT  &Hcer  oc  aspponte 


C^attifmm*  itM  jauiyiyM  poaaonin^  is  aooKcniies  ob 
*  4i*ft2k«iii^  CM  dBn$  at'  the  aearpian.  is  wverc  ai 
li  :iu^itt  M  Janiyiwft :  bac  ;&  ooo&iik  lockxi.  o 
^gaiifci  tswrute^.  MOOM-  gfEnsaUr  lu  nflvanliBe  the 
tfe  'OMUL     Wa  bwra  aevor  ana,  nal  raaltt 


CLIMATE  AND  HEALTH-RESORTS. 

Bt  HxauAKy  Webeb,  M.D.,  F.B.C.P.,  Ix}kd. 
PkyieUm  to  tkt  Qtrman  Hotpiloi, 

Ckubm  of  Climatct— Constitnenti  of  CIini»t»-OieiDicftl  Compoaitlon  of  the  Air— Temperstaro— 
Htunidity — Atmo«pherio  Pretmre— light  »nd  Truuparenor— Eleotricsl  ConditioDs — Circulation 
of  the  Atmoapbere — General  Coneiderationi — Divinoa  of  Clintatea— Humid  Uarine  Climates— 
Uarine  Climates  with  Mean  Humidity-^Winter  Besorta  on  the  Britiah  Coasta — Britiah  Summer 
Besorta- D17  Marine  Climates — Inland  Climates— Mountain  Climates— Lowland  or  Plain  Climates 
—Selection  of  Climates  and  Health-Besorts- Uses  of  the  Home  Climate. 

The  climate  of  a  locality  is  the  combined  effect  of  the  air  by  which  it  is 
snrrounded,  and  the  nature  of  the  surface — solid  as  well  as  fluid — in  their 
relation  to  animal  and  v^etablo  lif& 

Climate  is  composed  of  numei'ouB  more  or  less  varying  agents,  the  substratum 
of  J  which  is  the  atmosphere.  The  latter  especially  interests  us,  and  wo  have 
to  consider — first,  its  chemical  composition,  and  the  substances  floating  in  it ; 
secondly,  the  temperature  and  diathermancy ;  thirdly,  the  degree  of  humidity ; 
fourthly,  atmospheric  pressure,  or  density ;  fifthly,  light  and  transparency  j 
sixthly,  the  electrical  conditions;  and,  seventhly,  the  circulation  of  the  air.  We 
shall  try  to  sketch  separately  the  influence  of  these  different  points,  but  we 
must  bear  in  mind  that  they  are  not  separate  in  nature,  but  are  intimately 
connected  with,  and  constantly  modified  by,  one  another. 

Causes  of  Cliuates. 

The  necessity  of  the  difference  of  climate  in  the  different  parts  of  the  earth 
is  easily  understood  by  the  consideration  that  the  sun,  through  heat  and  light 
emanating  from  it,  is  the  main  originator  of  the  processes  occurring  on  the  surface 
of  the  earth  and  in  its  atmosphere.  We  know  that  the  earth  moves  round  the  sun 
once  in  the  course  of  the  year,  and  revolves  on  its  own  axis  once  in  twenty- 
four  hours,  and  that  on  this  depend  the  seasons,  and  day  and  night  If  the 
eai'th  were  a  round  globe  of  an  even  and  dry  surface,  it  would  be  possible  to 
calculate  with  some  degree  of  certainty  how  much  light  and  warmth  each  given 
point  would  receive  during  the  whole  year,  and  at  every  period  of  the  year,  even 
on  every  single  day.  The  climate  of  the  different  parts  of  the  earth  would  then 
be  constant.     This  is  the  mathe7naiical  climate. 

The  earth  is,  however,  not  a  smooth  globe  of  equal  composition  in  its  different 
regions ;  one  part  of  it  is  water,  another  is  land,  and  the  distribution  of  both 
varies  considerably  in  different  parts  of  the  globa  The  surface  of  the  land  is 
not  level,  but  is  mode  up  of  plains,  mountains,  and  valleys ;  and,  in  addition  to 
this,  the  nature  of  the  surface  varies,  being  in  some  places  dry  rock  of  lighter  or 
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eonBtmction,  ^eir  use  requires  a  certain  amount  of  trouble,  and  is,  therefore,  not 
likely  to  become  general. 

The  average  composition  of    atmospheric  air,  according  to  the  analyses  of 
B^piault;  Bunaen,  DaJton,  Frankland,  and  Angus  Smith,  is  in  volumes  : — 

Oxygen 20-90 

Nitrogen 7900 

CarlxHuc  add  .        .        .        .        .        .        .        .  0-01 


100-00 


OUier  substances,  of  more  or  less  constant  oocorrenoe  in  the  air,  are  the 
TapoQT  of  water,  ozone,  common  salt,  ammonia,  organic  and  inoi^fanlc  dust,  and, 
under  certain  circumstances,  muriatic,  nitric,  and  sulphuric  acids,  products  of 
oombustion  of  coal,  and  of  decomposition  of  organic  subetances. 

Oxygen. — ^The  difference  in  the  proportion  of  oxygen  in  the  air  of  different 
localities  rarely  exceeds  one-tenth,  but  ccmsidering,  as  already  stated,  the  lai^ 
quantity  of  air  which  we  inhale,  a  slight  deficit  must  be  r^arded  as  important, 
tiie  more  so,  as  such  deficits  are  generally  made  up  by  the  presence  of  more  or 
less  injurious  substances. 

In  the  same  town  different  localities  show  considerable  differences.  Thus, 
B»  Angus  Smith  found  : — Near  Belsice  Park,  21  -Ol  per  cent  of  oxygen ;  in  the 
middle  of  Hyde  Park,  21-005  per  cent ;  in  the  eastern  disfncts  of  London,  20-86  ; 
in  the  tunnels  of  the  Metropolitan  Railway,  20*70  per  cent  At  the  same  spot  the 
amount  of  oxygen  varies  imder  the  influence  of  weather ;  it  is  higher  in  wet 
-weather,  or  immediately  after  rain,  than  in  dry  f<^gy  weather.  Furthermore,  the 
air  of  fui  open  yard  or  garden  before  houses  contains  more  oxygen  than  that  within 
the  rooms  of  the  house.  The  air  over  ash-pits  was  found  as  poor  in  oxygen  as  that 
in  tiie  metropolitan  tunnels.  The  action  of  the  nitrogen  in  the  atmosphere  is  as 
yet  not  known  to  us. 

Carbonic  Acid  in  the  Air. — Carbonic  acid  is,  as  first  shown  by  the  De  Sanssures, 
a  re^lar  constituent  of  the  air,  35  to  6  parts  in  10,000.  Its  quantity  varies  at 
different  localities,  and  at  the  same  under  different  circumstances.  Pettenkofer 
found  a  larger  proportion  in  crowded  schools  at  Mimich — viz.,  20  to  58  in  10,000 
against  five  in  the  open  air  near  them,  and  Angus  Smith  found  in  some  law 
courts  as  much  as  20,  and  in  theatres  32  in  10,000. 

It  is  not  quite  evident  what  the  influence  of  sli^tly  increased  quantities  of 
carbonic  acid  with  human  organisms  is,  for  the  experiments  of  the  physiological 
and  pathological  effects  of  carbonic  acid  in  lai^  proportions  are  not  applicable 
to  such  small  amounts.  It  is  possible,  and  even  probable,  that  the  injurious 
effects  often  ascribed  to  the  latter  are  not  due  to  the  carbonic  acid  itself,  but  to 
other  impurities  simultaneously  occnrring  in  the  air.  To  some  d^^e  tlie  increase 
of  carbonic  acid  may  be  regarded  as  an  index  of  the  latter.  If  we  are  unable 
to  guess  the  influence  of  the  minute  quantities  of  carbonic  acid  on  the  human 
economy,  we  know  more  of  its  importance  to  the  respiration  and  life  of  plants, 
and  of  their  retaining  the  carbon  and  returning  to  tiie  air  tho  oxvgen,  which, 
61 
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immense  difierence  in  the  action  of  the  air  of  glaciers  and  of  only  slightly  lover 
inhabited  regions ;  but  Tyndall  has  thrown  greater  light  on  it  by  his  electric  ray, 
and  we  must  constantly  refer  to  his  classical  lecture  on  "  Dust  and  Disease." 
Angus  Smith  has  shown  that  the  amount  of  air  which  a  man  breathes  at  Man- 
cheater  in  about  ten  hours  contains  about  37  millions  of  Bpore&  Cunningham's 
TBsearchefl  into  the  floating  matter  contained  in  the  sir  at  Calcutta  are  likewise 
very  instructive. 

The  realm  of  floating  organisms,  their  nature  and  functions,  ofier  a  vast  field 
4or  research.  The  recognition  of  their  influence  on  wounds  by  Lister  and  his 
followers,  and  the  adoption  of  successful  measures  to  prevent  their  often  deleterious 
influence,  form,  we  may  say,  an  epoch  in  the  history  of  surgery ;  and  we  look  for- 
"ward  with  intense  interest  to  the  further  discoveries  of  their  connection  with  many 
species  of  fever,  and  other  constitutional  diseases,  already  indicated  by  Schwann, 
William  Budd,  Pasteur,  Sanderson,  Klein,  and  others.  We  know,  however,  that 
not  all  floating  organisms  are  injurious  to  health,  and  Tyndall's  suggestion  of  the 
uaefulness  of  some  as  agents  of  light,  of  purification,  and  metamorphosis  of  matter, 
<^en  up  important  points  for  further  inquiry. 

IL    TEHPEILATDaE. 

Temperature  is  one  of  the  most  important  constituents  of  climate ;  it  exercises 
a  powerful  influence  on  organic  life,  and  it  calls  forth  and  modifies  most  of  the 
other  climatic  agents. 

The  principal  and  almost  entire  source  of  heat  in  the  atmosphere  and  surface  of 
the  earth  is  the  sun ;  the  additions  derived  from  the  moon,  the  stars,  and  the  interior 
of  the  earth  being  comparatively  insignificant. 

"We  generally  distinguish  between  radiant  heat  or  sun  heat,  and  shade  heat  or 
max  heat.  The  radiant  heat,  that  is  to  say,  the  heat  radiated  from  the  sun,  has  great 
direct  power  of  warming  the  human  body  and  other  solid  and  fluid  bodies  on  which 
it  &lls,  but  only  slight  power  of  heating  the  air  through  which  it  passes,  as  the 
gaseous  constituents  of  the  latter,  excepting  the  vapour  of  water,  are  unable  to 
abaoAi  the  heat  of  the  sun's  rays.  They  are,  to  use  another  expression,  diathermic 
or  transcalent.  The  shade  temperature  is  produced  principally  by  the  communi- 
cation to  the  air  of  the  warmth  which  the  sun's  rays  had  previously  imparted 
-to  the  surface  of  the  earth — viz.,  land  and  water.  The  shade  temperature  of  a 
place  at  a  given  time  is,  however,  not  entirely  caused  by  the  emanation  of  heat 
from  the  surface  of  the  place  itself,  but  partly  by  currents  of  air  or  winds  from 
distuit  regions. 

"When  we  mentioned  just  now  the  diathermancy  of  the  air  for  the  aim's  rays — 
•viz.,  the  quality  of  the  air  to  let  the  heat  or  thermal  rays  pass  through  vt-ithout 
retaining  the  heat,  we  alluded  to  the  water  vapour,  without  which  the  air  would 
be  absolutely  diathermic  ;  but,  as  there  is  always  a  certain  amount  of  water  vapour 
in  the  air,  a  certain  amount  of  the  incident  heat  is  retained  in  the  atmosphere 
proportionate  to  the  quantity  of  \'apour  contained  in  it ;  another  part  is  alnorbed 
by  the  Bur&ce ;  and  a  third  portim  is  reflected  back  into  the  air.     This  latter 
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hag  a  con&idera-blo  share  in  warmtng  the  layer  oC  aimosphore  eorroanding  Um  «uQl, 
for,  as  we  leam  from  Mtolloni  and  Tviidall,  tlie  watpr  vapour  is  much  less  diatboBic 
to  the  invisible'  waves  o£  heat  radintod  back  irom  Uie  earth  than  to  tha  SaaA 
luminous  rays  of  tbv  euii.  Without  this  circuiuiitanc^,  our  jilanut  would  Iw  mvA 
colder,  espcciaJly  during  tho  ni^ht,  when  all  tlie  warmth  absorbed  during  Uwd^ 
would  be  rapidly  radiated  into  space,  which  in  fact  lo  sonjo  degree  ooonni  whea  itw 
air  is  comparatively  dr}*.  Wc  kIiuH  i-etuni  to  this  important  anbj«ot  in  dtaDOHaf 
the  lUffenjnoo  bviwecu  dry  aad  moist  climat«8. 

Oa  both  the  air  (or  shade)  temperature  and  the  sun  temperatnra,  the  natan 
of  the  surfaoo  upon  which  the  sun  aliines  has  a  great  induence^  as  the  mamaA 
pf  heat  which  is  reflecteil,  and  which  is  absorbod,  varies  very  oonai durably  aiiuai 
ing  to  the  surface.  Dr.  rnmldand,  having  made  numerous  experiments,  IosmI 
vliitc  paper,  white  linen,  au>l  snow  tlio  bpst  reflectors ;  mirrors  and  lightroolovtA 
soil  less  good  ;  green  graas,  bkck  silk,  or  black  merino  endowed  with  tha  lowtfl 
power  of  refloction. 

As  the  absorbent  powers  of  substaaccs  are  inrerae  to  tbetr  refieotire  p(nraf\  A 
follows  that  bad  i-eflectors  become  hot  in  sunshine,  and  later  impart  the  heat  to  (fe 
Burrounding  air ;  while  good  reflectors  remain  cool,  and  can  therefore  not  gin  oH 
so  much  hcat^  Frankland  justly  points  out  the  bearing  uf  tlii'se  facts  on  "clisalfc* 
The  nearer  the  colour  of  the  ground  approaches  to  white,  tlie  greater  will 
aun-wai-nith  and  the  ouuler  the  air ;  whilst  the  darker  the  oolour,  the 
be  tho  air,  and  the  less  will  the  heat  of  solar  radiation  be  felt. 

By  ictiectiou,  the  radiant  iK-at  of  the  sun  is  more  or  less  augmented, 
to  the  nature  nf  the  reflecting  substance.  Frankland  compares  the  natatsl.) 
to  artificial  ones,  and  divides  them  into  those  which,  like  white  paper,  acmtur  tli 
reflected  light  in  nil  directions,  and  those  which,  like  mirrora,  throw  them  to  oa 
dcfiliite  direction  only.  Tu  the  former  iwlung  snowfields,  Iigbt-oolonred  ivcki^  ttl 
light-coloured  surfaces  in  general ;  to  the  latter,  the  sea  and  inland  she«ta  o( 
We  know  how  greatly  the  sun-wannth  is  assisted  in  winter  at  localitioi  like 
and  St  Muritz  by  the  sunlit  suowtields,  and  those  who  climb  the  higher  Alpi  i* 
summer  feci  it  often  to  tticir  regret  when  ascending  a  steep  snow  slope  with  tfa»M 
sun  on  it.  We  know,  also,  how  white  chalk  cliffs  and  wbitewaahed  Itouaee  autf  ki^ 
walls  iiicreaao  ilie  sun-heat.  On  the  other  hand,  the  sea  and  inland  lakes  rtAati* 
defiuiHl  inmgc  of  the  sun,  and  the  advantage  is  felt  only  when  the  sheet  of  watmk 
belwtMm  the  sun  and  the  object  to  be  warmetl,  but  it  is  then  Bometimcs  rtry  tm- 
sidcrrablc.  Frankland  found  at  Alum  Bay,  Ule  of  Wiglit,  the  reflectod  heil 
nilfled  sea,  at  GA5  p.m.,  in  May,  amounting  to  41  per  cent  of  the  tiireet 
The  lover  tlte  altitude  of  tlie  sun,  the  greater  the  increase  of  warmth  by 
from  water ;  hence,  in  winter,  the  great  advantage  in  removing  tho  cold  of 
and  oveuiugs. 

Dutrihuiion  qf  Temp&rature  in  llu  AttoMphen. — We  have  already 
Uiat  the  teiuperature  of  diil'erent  locahtiea  does  not  depend  on  Uw 
from  tlie  equator  alone,  because  the  surface  of  our  globe  oonsista  neither  «f  » 
liomogeneous  fluid  mass,  nor  of  siraU  of  nxJc  perfectly  alike  in  ocAaar,  6m0tf 
ftud   smooUmettt,   and   of  equal   capacity   both    for  the  abaorptioii  of  ttm  im% 
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.y&  and  for  nuliatin^  heat  through  the  atmoaphere.  It  can  onty  be  roughlj  &aid 
iiat  in  a  zone  of  unei^ual  width,  on  either  side  of  the  equator — i.e.,  witliin  the  tropics 
—the  nieun  annual  teniperature  at  sea  level  ia  about  8U°  to  H.^''  Kubr. ;  that  it; 
gradually  dt«reaaes  tram  there  towards  the  poles,  and  tbit  vith  increasing  distance 
JTrom  thn  equator,  the  difference  between  summer  and  winter  incroasea,  owing  to 
th«  greatfir  perpendicularity  of  the  Hun'n  raj's,  and  the  longer  daily  inaohiliou  during 
tbo  foriut-r,  and  the  opposito  conditions  during  the  latter. 

JvAkrrnuU  Uiiei. — \.  von  Humboldt  was  the  fint  to  show  in  a  graphic  manner 
on  cliartH  thfi  Hum  conn^ictiiig  places  which  have  the  same  mean  onnnal  tt:niperaturo — 
iBolAeniuii  lin^s ;  tlioso  wlttdi  have  tlie  same  tempeisture  in  winter — rir,  Januaiy, 
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Uaehimerutl  tinna  ;  and  thosi^  which  have  tlie  same  temperaturo  in  summer — viz.,  July, 
Wfthfral  lines.  If  therv  were  no  causes  leading  to  deviations,  these  linos  would  bo 
IMrallel  to  the  equator,  hut  a  glance-  at  the  accompanying  charts  shown  that  they  form 
diatinot  coiiCAvitiea  and  eonvexitios  uc,  that  in  their  courm  round  the  globe  they 
onrve  cousideriilily  towards  the  nrfrth  in  some  regions  and  towards  the  soutl)  in  otlien, 
lowing  that  tlie  teraiMTaturti  is  aUivc  or  below  what  would  bo  expected  if  there  were 
110  disturbing  iufluencea.  They  further  show  that  on  tlie  northern  heniixphere  there 
£9  A  great  diHerence  between  the  courne  of  the  winter,  the  siimmpr,  ami  the  annual 
isothermals.  Tlio  winttr  iaothennaU  are  seen  to  rinr  considerably  towards  north 
in  the  Kortlieni  Atlnntir,  in  the  British  iHlands,  including  the  Orkneys  and  the 
ahetlan<lsj  in  Iceland  and  the  west  coast  of  Norway;  and  to  deteend  towards  the 
equator  in  the  interior  of  the  continents  of  Asia  and  America,  while  the  «»m»t«r 
iaotUcrmals  manifest  an  opposite  course.     We  learn  from  this  that  the  corresponding 
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tn  the  fioathem  ttemispliere  the  temperature  linefl  Are  leas  dcviaittig  thui  in 
the  iiortbem,  and  with  gn-dt^r  clixtanoeH  from  the  of|uator  they  heoome  nearly 
paru-llel,  excepting  whcre^  the  coutinents  of  South  America,  A&ica,  aiid  Austnlia 
interfere. 

Dittiirhinff  causes  of  (V  Sdar  CtlmnU. — The  ohaervatiori  of  tin?  Jeviations  thus 
roughly  skotoh'^i  has  induced  Humboldt  and  ntbora  to  enquire  for  the  tJisturltitfj 
eaiiSM  of  (/pf  gi>lfir  etimaU  :  and  we  may,  isnth  Hninholdt,  divide  them  into  A,  in- 
floencett  whi<^  raige  Oyi  temperature  above  Uic  avent{!;e ;  uid  B,  such  as  Jfprest  it 

(A)  IFf(««tw3  Inflitenee».— Amongst  the  r«**rr»  of  temj>eratttrtt  aro  warru  oceanic 
earrenta ;  vicinity  of  the  West  Coast  in  the  noitheni  teoipemte  xohp  ;  "  a  divided 
or  intersectetl  confignration  of  the  land,  with  itrojcoting  pentoimliiS  and  deep 
xe>etit>ering  bays ; "  in  the  colder  regions,  position  of  the  land  near  a  lea  free  from 
ice  extenJina  into  the  polar  circle ;  in  tho  warmer  regions,  the  nuirnciw  of  a  con- 
■iderable  mass  of  oontinrntal  land  extendin;^  into  the  torrid  zom* ;  pre%'aleuoe  of 
warm  winds,  southttrly  and  westerly  in  winter,  and  easterly  in  summer,  in  the 
northern  temjwrato  zone  ;  ciiaios  of  motmtatna  acting  as  protocting  walU  against 
windK  from  colder  n^gions  ;  serenity  of  itky  during  the  summer  montha 

Wo  miist  refrain  from  entering  into  detaiU  with  regard  to  all  theao  dinVivnt 
influences,  but  we  will  call  attention  to  some  of  the  more  imiKirtant  relations  of 
tocifrr,  and  specially  of  Uie  ceo,  to  climate.  Physioiats  have  ahowu  OS  Utat  tfa« 
Bpedfic  heat  of  water  ia  conKldenibly  higher  than  tliat  of  land,  averaging  about 
4  to  1  :  hence  WHter  taken  longer  to  warm  aa  well  ax  to  cool.  Water  allows  thtt 
TAyb  of  the  Hun  to  paas  to  a  greater  depth  than  land  ;  hent^  the  surface  does 
not  wann  ho  rapidly.  The  circumstance  that  tlie  air  above  the  sur&ce  of  water 
containti  more  vapour  checks  the  loss  of  heat  by  nuliation,  and  aa  soon  as  by  the 
latter  cause  the  npper  layer  of  water  becomes  colder  tlian  the  lower,  t}io  latter 
BBcends  to  the  sarfave  while  the  former  sinks  to  the  bottom  :  hence  the  refrigeration 
of  the  Hurface  of  a  body  of  deep  water,  and  of  the  air  resting  on  it,  is  much  less  great 
than  ist  the  caw  with  land  during  a  dear  and  calm  night  The  surface  temperature 
of  tlr'->  sea  near  the  Scottiah  coant  variei  on  the  average  only  0^6  Falir.  in  twenty- 
four  hours,  while  on  land  the  average  \-ariation  in  Scotland  is  about  12'*,  and  the 
maximuoi  daily  variation  of  the  water  of  the  sea  is  5*0,  wlule  on  laud  it  is  some- 
times as  much  as  80"  and  even  90'.  Analogous  facta  have  been  ob»ervod  witli  regattl 
to  deep  and  extensive  inland  lakes,  but  they  arc  much  less  striking,  for  there  are 
considerable  diffei-enoeA  in  the  beliaWour  of  sea  water  aiuJ  fresh  water,  oapocially  in 
low  temperatures.  While  fresh  water,  after  having  snnk  to  the  temperature  of  39''3 
(tta  greatest  density),  ceases  to  contTiict  and  to  l>eoomo  heavier,  but  on  the  oontran', 
expsinds  and  becomes  lighter  till  it  reaches  freezing-point  at  32\  sea  water,  owing 
to  the  salts  which  it  conUins  in  solution,  continues  to  contmnt  and  beeomo  heavier 
till  ita  tempcmture  has  sunk  to  '2Vi''-'2,  freezing- point  being  about  27*'5  to  28'''4. 
Owing  to  this  circnmstanoe  the  surface  of  sea  water  cannot  freeze  till  the  tcmpcraturo 
Has  fallen  through  the  whole  of  its  di^pth  to  28''4,  while,  in  fresh-water  lakes,  the 
Burfnce  niLter  docs  not  descend  after  tjte  water  through  all  ita  depths  has  fallen  to 
39''*2  and  may  tr^czf  while  the  lower  depths  retain  a  tempemtm^  of  39°-2  :  and 
when  froxen  over,  inland  Ukea  cease  to  act  on  the  climate  as  largo  masses  of  water. 
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equatorial  current  and  to  the  soath-woat  windu,  laden  with  latent  heat  in  tho  iihape 
of  wattT  vapour. 

Carpvuter,  indeed,  rcndora  it  vory  proboble  that  only  a  small  portion  of  the 
actual  fiulf  Utrt^am  is  traceable  beyond  tha  meridian  30" ;  that  it  ia  practically 
tlispersed  as  a  distinct  current  by  the  prooeai  of  thinning  olT  and  aupin-ticial  uxten- 
aion ;  but  chat  the  pre>-aient  wciiterly  and  oouth-westurly  winds  carry  a  certain 
wuount  of  the  warm  water  brought  into  the  Mid-Atlantio  by  the  Unlf  Ktroam  in 
the  direction  of  the  Uritisb  Isles,  Norway,  and  Hpitztrf^rgon.  The  ooiirse  o!  the 
isothennal  line  scrmB  to  show  chat  "  what  i«  left  of  the  Gulf  Stream  to  the  we«t  of  the 
meridian  of  30"  tnma  to  the  southward  in  the  niiighbourhuod  of  the  Azori-s,  and  ia 
drawn  into  thai  Nurtli  African  current  which  is  one  of  llie  principal  fLtsduni  of  the 
eqaatorial.'  Carpenter  concedes,  lioweror,  tliat  two  or  tliree  bands  of  the  originiU 
Gulf  tjtrearn,  of  higher  temperature  than  the  rest,  seem  to  have  a  definite  movement 
of  thuir  own,  idthuuffh  the  coarse  and  rate  of  tlu»t  movement  ore  considerably 
tnHuenoed  by  prevalent  winds.  "The  principal  of  those,  known  as  R«unera 
Current,  flows  ftostword  (eKpecinlly  when  west  or  south-west  winds  hnvo  prevailed) 
into  the  liouthern  part  of  the  Bay  of  Biscay,  and  U  turned  into  a  north-west  direo- 
tioii  by  tbo  trLind  of  the  ooast-line,  so  as  to  cross  the  Oliannel  towards  the  Bcilly 
lalands,  and  thence  to  |M88  to  the  south-wnit  coast  of  Ireland."  **  There  is,  again,  a 
tolerably  constant  hand  of  t^mpentturv  a  little  hi^fher  tlum  that  of  the  sea  <m  eitiief 
side  of  it,  passing  north-east  Iwtwecn  tJie  Bliotland  and  Faroe  Islands ;  and  another 
bos  boen  met  with,  though  more  variable  in  its  position,  between  the  Faroes  and 
Iceland." 

Among  the  other  warm  (tea  cumentit  the  best  known  are  one  along  tlio  east  coast 
of  Sonth  America  from  Uie  cqnator  southwards,  which  raises  the  tem}«rature  of  thin 
cooKt  by  aeveral  degrees,  and  aiiuther  uloti^  pait  of  thr  east  coast  of  Africa,  roiainK 
the  temperature  in  the  Uulf  of  Mozambique  to  81'  Fahr.  There  is  also  a  com- 
paratively worm  current  in  the  North  Pacific,  called  Kuro-Siwo,  which  runs  up  into 
Bchring's  Straits. 

Further  invcutigutions  into  the  nature  of  the  difierent  currents  of  the  sea  are 
likely  to  be  of  great  value  to  climatologr,  and  of  still  greater  \'alue  to  navigation, 
so  that  we  may  hope  for  wider  information  on  this  subject. 

Climatically  it  is  of  importance  to  know  that  not  all  the  ports  of  Ihe  eea  have 
the  KiDie  glacial  and  equatorial  ctirreutB  as  the  great  o^Mm  Atlantic  luul  t^itia 
A  notable  exception  are  the  inland  seas,  with  shallow  communications;  and  amongst 
these  that  which  interests  na  most  is  the  Mediterranean,  which  is  free  from  polar 
onrrenta,  and  even  at  its  greatest  depths  of  from  1,500  to  2.000  fathoms  has  a 
tempenitttre  fif  64*  to  56',  while  in  the  Atlantic,  outside  the  Htrait  of  Gibraltar,  the 
water  ut  tlie  same  depths  is  only  36" -5  to  37 '.  The  explanation  of  tliis  peculiarity, 
BO  linubt,  is  to  be  found  in  the  fact  tliat  the  Strait  of  Gibraltar  is  so  shallow  as  not 
to  admit  tlie  deep  polar  sti'eams  of  the  Atlantic. 

Amon^  the  other  inlliieuces  which  raise  the  tcmjwraturc,  wttnn  wind*  J^ay  aa 
important  part.  It  is  generally  understood  that  winds  carry  with  themaelTeR  the 
temperature  of  the  regions  from  which  they  oome  ;  that  in  Africa,  for  instance,  winds 
coming  from  the  heated  desert  bring  great  heat  to  the  countries  to  which  they  blow ; 
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that  in  Australia  during  summer,  winds  blowing  from  the  heated  interior  towank 
the  coast  often  raise  the  temperature  several  degrees ;  and  that  in  iEun^  daring 
summer,  east  winds  blowing  from  the  heated  continent  of  Asia  produce  a  marked 
rise  in  tempei-ature.  These  are  generally  diy  winds.  Somewhat  different  ii  the 
case  with  the  moist  south  and  south-west  winds  during  the  colder  aeasoos  in  tiw 
British  Isles  and  the  whole  west  coast  of  Europe.  They  are  sometinies,  as  measond 
by  the  thermometer,  scarcely  wanner  than  the  air  of  the  country  which  they  inch, 
but  their  warming  effect  is  much  greater  than  the  thermometer  indicates,  ai  ^mj 
bring  a  considerable  amount  of  vapour,  which,  on  becoming  oondenaed  as  rain  cr 
snow,  sets  free  the  latent  heat  by  which,  in  tropical  and  sub-tropical  r^ooi,  it  bad 
been  transformed  from  the  fluid  into  the  gaseous  state.  Thus,  part  of  ^e  heat  <l 
the  tropical  sun  is  carried  to  us  during  winter  in  the  form  of  aqueous  Tapoor, 
Another  portion  of  the  heat  brought  to  our  regions  by  south  and  sooth-wBit 
winds  is  derived  from  the  warm  sea  currents  over  which  tliey  have  paseed ;  and 
in  this  way,  no  doubt,  tiie  Gulf  Stream  sends  warmth  to  us,  though  not  actaaSf 
reaching  our  shores  as  an  active  current. 

(B.)  It^uencet  tohieh  depress  the  mean  tempenUure. — Humboldt  mentisoa 
elevation  above  sea  level;  the  vicinity  of  the  eastern  coast  in  North  America; 
the  compact  and  massive  form  of  a  continent,  having  a  coast  line  little  varied  \ff 
indentations ;  an  extension  of  land  in  the  direction  oi  the  pole,  far  into  the  froaea 
regions,  without  an  intervening  sea  free  from  ice  during  winter ;  a  geogr^ihkal 
position  in  which  the  tropical  portions  of  the  same  meridians  are  occupied  by  an ; 
chains  of  mountains,  which,  by  their  direction,  height,  and  precipitous  form^  inqwda 
the  access  of  hot  winds ;  extensive  forests,  operating  in  a  threefold  manner— 17 
shade,  evaporation,  and  radiation ;  extensive  marshes,  which  in  cooler  coontriei 
retain  undei^roimd  ice  until  summer;  a  cloudy  sky  and  misty  air  in  smoBcr 
impeding  the  sun's  rays,  and  a  serene  sky  in  winter,  favouring  loss  ot  heat  liy 
radiation  ;  prevalence  of  cold  winds. 

The  neighbourhood  of  the  sea  belongs,  in  the  temperate  regions,  to  the  oootn; 
influences  in  summer,  as  much  as  it  belongs  to  the  warming  inflaenoes  in  winter. 

Gold  tea  ewrrents  are  powerful  local  depressors,  just  as  warm  cnrrenta  are  imiia% 
of  temperatura  Thus,  on  the  west  coast  of  South  America,  Humboldt's  cmnnt, 
due  to  the  polar  current  of  the  South  Pacific  Ocean;  the  polar  currents  deaoendins 
on  the  east,  and  to  a  lesser  degree  also  on  the  west  coast  of  North  America ;  tiiB 
cold  currents  on  the  weet  coast  of  Afiica,  on  the  east  of  Asia,  and  on  the  sootk 
of  Australia. 

We  have  already  mentioned  the  influence  of  the  great  JresUtoater  laket  of  Nortk 
America  in  diminishing  the  summer  heat,  and  the  loss  of  their  warming  influoMC 
during  winter  as  soon  as  they  are  frozen.  Brackish  waters  whi(^  become  froaa 
during  cold  wintei-s  lose  their  temperating  influence  on  the  air  as  sooq  as  dni 
occurs ;  a  fact  which  is  not  rarely  witnessed  on  the  Baltic,  and  is  tiaceaUe  in  tbr 
isochimenals  of  January. 

The  decrease  of  the  mean  tempercUure  vokh  inerearinff  elemUion  is  regarded 
almost  as  a  law,  but  it  is  by  no  means  so  uniform  as  the  decrease  of  pressarev  k«"' 
conditions  also  producing  exception*    In  the  Swiss  Alps  the  brothers  Schlc^pntw** 
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iound  a  mean  decreaae  of  1*  cent,  for  ui  el^radon  of  about  010  feet,  or  of  1* 

Foltr.   for  ^100  fuet ;    JIuin)>oldt  fotuid  the  ducrraao  somowbat  lea  in  the  Andes, 

In  wiateT  it  is  less  th&n  in  sununer.     We  sbaU  retnm  to  this  subject  in  oonBidering 

o  pn>porcies  of  mountain  climatM ;  mentioning  hfnvt,  however,  tliat  daring  the 

iglit  ill  valleys  tbo  tem|>eratnre  at  tlie  bottom  is  often  lown*  than  it  ia  higher  np 

Cho  blOfWrt. 

The  nuau  annual  InnjiemUuv  of  a  locality  shows  us  tho  amount  of  hent  whioh 
latter  receives  in  the  course  of  the  year ;  hnt.  ibis  is  of  rather  restrict'od  valua 
medical  considerationR,  as  widely  different  climotea  may  have  the  same  annual 
lupcnitiire.  Dove'H  meUxirulo-^ieal  lableK  fumtsh  ample  ioataucea.  We  will  only 
pare  Dublin  and  Munich  witli  nearly  the  same  annual  tcmperatoreB — viz., 
.ween  48'  and  40";  but  the  winters  at  Afunich  are  al>out  9'  ooMer  tlum  at  Duhlib« 
and  tlio  summers  nearly  6*  warmer ;  or  Bergen  and  Pot«dam  with  an  annual  mean 
of  about  il'  Fahr. ;  bnt  the  mean  winter  temperature  of  Potsdam  is  betow  ft-eexing 
iiit,  while  that  of  Bergen  is  5'  above ;  the  summer  temi>eratura  at  Fbtadam,  on  the 
Irary,  being  nearly  8'  higher.  Such  diiferenoee  are  of  great  importAnce  with 
regard  to  the  health  conditions  of  the  inhabitaDts,  as  the  great  h«&t  of  summer  in 
climates  tike  Munich  and  Totsdam  gives  rise  to  n  much  larger  amount  of  diarrhoea, 
especially  amongst  children  ;  and  the  greater  cold  of  winter  increases  the  dangers 
o(  old  oga 

Of  gn-aler  value  to  medical  climatology  is  the  kiiowK^ljie  of  the  mean  tcmiiorature 
of  «Wfy  aentoit  and  of  epi?ri/  month,  as  Dovy's  monthly  isothormals  indicate.  Even 
knowledge,  however,  is  iosufficient,  and  it  is  neoeesary  for  ns  to  know  Uie 
temperatures  of  every  week,  the  maxima  and  minima  of  every  wook  and  of  overy 
day,  and  still  more  how  the  temperature  is,  as  a  rale,  distribaled  bet^veen  the  varioua 
hours  of  the  day,  as  in  this  wny  alone  we  are  eniibled  to  indicate  during  which 
boors  delicate  persons  can  or  ouyht  to  bo  in  the  open  air. 

Our  knowledge  of  tJie  inBueooe  of  HitTerent  degrees  of  warmth  on  the  faunan 

ism  is,  as  yet,  very  imperfect     Pfliigcr  mid  Voit  have  shown  by  experiraenta 

t  cofd  nct3  aa   a   tftinmlant,  and   that   the   amount   of  carl>outc  acid    exhaled  is 

ised  by  moderate  degrees  of  cold,  a  result  winch  agrees  with  generally  received 

:ews.       More  astoninhing  is    FHiiger'a   experienoe  that  heat   likewise  causes   an 

in   the   exhalation  of  carbonic  acid,  a  result  quite   in   accordance   with 

reel's  researches  on   the  island  of    Teneriffe.     (Proc.   Roy.   Soc.,    1879.)     In- 

ctive  upon  this  ]»oint  are  the  exiwriments  of  Buke  ('arl  The»Klor  in  Bavaria, 

allowing  that  the   tJKsae  change  is  inereaned   dnring  the   ordinary  winter  oold, 

and  is  diminitihefl  during  summer  and  in  wormed  rooms;    and  that  the   some 

amount  of  food  whicli  in  winter  just  sulTioes  to  keep  up  the  body   weight,  leada 

summer  to  incretise  of   weight.     Tlie  jrr-neral   viows  of   oUmatic   influence    of 

mpemture  are  bftseil  pai^Iy  on  the  effects  of  different  seasons  on  the  health  of 

dividtutls,  partly  on  the  eifects  of  moving  from  a  colder  to  warmer  climates, 

new  term,  partly  on  the  constdemtii>o  of  the  physical  nnd  mental  constitution 

peoples  dwelliitg  in  hot  and  cold  regions ;   but  lutder  all   these  circumstances, 

rent  climatic  facton  (iDoistiire,  light,  electricity,  different  decrees  of  elevation) 

ooiiibined  with  differences  in  temperature,  and  the  inference  ia  rendered  still 
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climates  to  permanently  delicate  and  temporarily  weakened  individuals,  as  well  as 
people  of  advanced  age. 

InfiuAnet  of  Low  Temperatures, — ^The  effects  of  low  temperatures^  like  those  of 
high,  present  themselves  to  us  rarely  in  so  simple  a  form  as  to  allow  us  to 
form  clear  inferences ;  but  the  one  point  certain  is,  that  the  body  loses  more  heat^ 
and  is  caUed  upon  to  supply  this  loss.  We  shall  leave  out  of  consideration 
continued  great  degrees  of  cold,  because  these  rarely  form  part  of  medical 
treatment,  and  restrict  ourselves  to  the  cold  experienced  in  the  winters  of 
temperate  and  moderately  cold  climates.  These,  we  find,  are  well  borne  by  lieaUhy 
and  vigorotta  individuaU  when  sufficiently  supplied  with  clothing  and  food ;  and 
certain  deviations  from  health,  without  actual  disease,  such  as  a  sluggish  venous 
circulation,  torpor  of  intestinal  organs,  retardation  of  tissue  change,  with  its 
consequent  bodily  and  mental  hebetude,  are  favourably  influenced  in  such 
constitutions;  respiration,  circulation,  and  sanguification  are  improved,  the  tissue 
change  is  accelerated,  the  mental  and  bodily  energy  appear  to  be  increased.  The 
opposite,  however,  is  the  case  with  reaUy  delicaie  persoru.  Amongst  these  we  find 
many  who,  during  our  ordinary  winters,  and  in  colder  winters  of  warmer  climates, 
never  are  free  from  catarrhal  or  rheumatic  conditions;  others  remind  us  of  the 
state  of  hibernation  by  the  torpor  of  all  their  functions  :  they  aie  bluish  and  cold, 
appetite  and  action  of  bowels  are  at  a  standstill ;  there  is  a  disinclination  to  every 
kind  of  mental  and  bodily  activity ;  in  others,  only  certain  spheres  ^pear  affected, 
as  the  secretion  of  bile,  leading  to  inspissation,  or  concretions,  and  an  icteric 
condition.  In  some  females  irr^pilarity  or  total  cessation  of  menstruation  are  the 
usual  effects,  while  these  functions  are  regular  in  summer  and  warm  climates. 

It  is  especially  amongst  those  advanced  in  years  that  we  find  many  who  are 
unable  to  beai-  low  temperatures.  The  reports  of  the  Registrar-Qeneral  furnish  us 
with  ample  proof  of  this.  In  the  last  quarter  of  1878,  for  instance,  including  two 
very  cold  months,  the  mortality  of  people  above  sixty  was  24  per  cent  higher  than 
in  1877,  when  the  same  period  was  characterised  by  mild  weather;  the  rate  of 
increase  amongst  those  below  sixty  was  only  8  per  cent. 

We  must,  however,  bear  in  mind  that  it  is  incorrect  to  ascribe  all  the  injurious 
effects  of  our  winter  cold  to  the  low  temperature  alone  ;  for  at  one  time  the  latter 
is  accompanied  by  much  moisture  and  wind,  through  which  our  loss  of  heat  ia 
much  increased ;  at  another  time  it  is  associated  with  more  or  less  dense  fogs, 
which  deprive  us  of  light,  force  us  to  inhale  the  products  of  imperfect  combustion, 
and  other  injurious  substances,  and  check  to  some  degree  the  pulmonary  and 
cutaneous  excretiona  The  circumstance  that  cold  is  disagreeable  to  mos& 
persons  induces  tliem  to  see  in  it  one  of  the  most  injurious  climatic  agencies. 
That,  however,  this  view  is  not  correct  we  may  learn  from  the  fact  that  up 
to  a  certain  degree  the  rate  of  mortality  decreases  as  we  proceed  from  the 
equator  towards  the  polea  Thus,  Michel  L^vy  gives  the  following  table  in  faia 
"  Hygiene  "  :— 

From    0  to  20  degrees  latitude,  I  death,  to  25  inhabitants. 

„      20  „  40  „  1        „       36-5      „ 

„      40  „  60  „  1         „       43-2       „ 

„      60  „  80  «  1        „       660      „ 
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and  if  tiiia  continues  up  to  aaturation,  comlensation  of  vapour  occurs,  which  on  solid 
bodies  shows  itself  aa  dew,  and  away  from  them  in  the  shape  of  water-vesicles,  or 
minute  ice  needles,  which,  accumulated  in  large  masses  form  miMU  and  clouds^ 
between  which  there  is  no  real  difference.  The  frequency  and  nature  of  mists,  and 
the  periods  of  their  occurrence,  are  of  great  importance  in  the  influence  of  climates ; 
and  not  less  so  the  amount  of  clouds,  which  obscure  or  modify  the  sun's  rays. 
Mists  are  less  frequent  at  considerable  elevations  above  the  sea;  clouds  more 
frequent  at  certain  moderate  elevations.  The  latter  are  transformed  into  rain 
or  snow  under  the  influence  of  colder  temperatures  and  changes  of  pressure, 
while  they  are  dispersed  or  evaporated  by  increase  of  temperature,  as  we  can 
see  every  day  in  mountainous  regiona  Winds,  through  their  states  of  tem- 
perature, moisture,  electricity,  and  velocity,  are  intimately  connected  with  the 
conditions  of  clouds  and  of  rain. 

Bainfall  in  different  regions  of  the  earth  varies  considerably  from  zero,  as  in 
the  desert  of  Sahara  and  on  the  coast  of  P^ii,  to  several  hundred  inches,  as 
on  the  south-east  slopes  of  the  Himalayas,  which  are  exposed  to  the  moisture- 
laden  monsoons.  The  circumstances  on  which  the  amount  of  rain  depends  are 
partly  general,  such  as  -d^ree  of  latitude  and  elevation  above  searlevel;  and 
partly  local,  aa  nearness  of  large  surfaces  of  water,  exposure  to  moist  winds, 
adjacency  to  mouutain  chains.  Aa  to  the  distribution  of  rain,  according  to 
latitude  the  amount  decreases,  as  a  rule,  with  the  increasing  distance  from  the 
equator  towards  the  poles ;  but  this  rule  has  many  exceptions,  such  as  the  rainless 
tracts  already  mentioned,  and  lesser  deviations  in  the  positive  and  n^ative 
direction.  The  amount  of  rain  which  falls  in  different  regions  is  not  proportionate 
to  the  moisture  of  the  air,  for  a  region  may  be  almost  free  from  rain,  in  spite 
of  a  humid  atmosphere,  if  there  are  no  cold  winds  causing  condensation,  as  is  the 
43aae  with  Lima,  on  the  ooast  of  Peru ;  and,  on  the  other  hand^  localities  with 
considerable  raiafall  may  enjoy  tolerable  dryness  of  air  and  soil,  as  the  Gulf 
o£  Genoa.  Elevation  above  searlevel  does  not  seem  to  exercise  the  same  influence 
in  different  regions.  Gasparin  and  othei-s  assume  that  with  increasing  elevation 
the  amount  ot  rainfall  increases,  and  according  to  Chaix  this  is  the  case  with 
the  Swiss  Alps,  subject  to  certain  exceptions;  but  no  such  rule  holds  good  for 
America.  The  neiffhbourliood  0/  the  sea  is  for  the  west  of  Europe  and  the  islands 
belonging  to  it  a  cause  of  increased  rainfall. 

The  number  of  rainy  days  by  no  means  corresponds  to  tlie  amoiuit  of 
xainfall.  It  may  even  be  said  that  the  number  of  rainy  days  increases  with  the 
distance  from  the  equator,  while  the  amount  of  rainfall  decreases.  Thus,  in  the 
northern  hemisphere,  the  average  number  of  rainy  days  during  the  year,  between 
latitudes  12'. and  43°  is  78;  between  latitudes  44°  and  46°  it  is  103;  between  47' 
and  50'  it  is  134;  between  51°  and  60°  it  rises  to  160  and  178.  The  number  of 
rainy  days  is  important  for  the  medical  appreciation  of  climate ;  and  it  is  also 
necessary  to  note  tho  hours  during  which  rain  falls,  for  on  this  depends  to 
■cnne  degree  the  time  which  the  in\'alid  can  spend  in  the  open  air.  In  the  region 
of  oalma  it  rains  every  day.  The  sun  rises  in  general  in  a  clear  sky ;  about 
mid^y  clouds   appear,  and   soon  gather    to  dark   masses,  from  which  largo 
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quantities  of  rain  pour  dowu.  Befmre  Bonset  tiie  clouds  mostly  dear  ofi)  uA 
the  nights  are  perfectly  serene. 

It  is  a  general  idea  that  oonsulerable  rainfall  is  an  injurious  dement  in  heiUi- 
resorts ;  but  tliis  view  is  not  qoite  ocnrect  If  the  rain  is  not  so  constant  u  to 
pre\-ent  exerdse  in  the  open  air,  it  has  the  advantage  of  purifying  the  atmoqihen 
of  dust,  and  of  rendering  it  more  refreshing,  perhaps  bj  the  function  of  oamb,  sad 
the  diminatioQ  of  rdativc  homidity :  many  people,  at  all  events,  perceive  increiiBd 
cnen^  daring  and  affco*  rain&lL 

Ei|*iaIlT  Tscve  ii  the  opinion  that  anoto  is  injurious  to  delicate  oonstitutionK. 
THe  tncpauLZ  mettmg  of  mov,  it  is  true,  is  apt  to  produce  catarrhal  conditions;  bg( 
vbfR  cfac  taaw  r«maiaa  on  the  ground  for  long  periods  without  melting  it  acti 
ygngmaaZy  m.  w^cal  wan  : — 1,  the  air  remains  more  free  from  impurities  rinig 
577m  3ti*  »£L  aad  ado  from  dust ;  2,  the  air  is  more  transparent  and  translnoent; 
7.  rstB  rab^Qeii  aeas  <ji  the  sun's  rays  is  much  increased,  as  snow  forms  the  belt 
lasaral  L.*di!CBur :  4.  aacfw  jverents  the  heating  of  the  ground  by  the  sun  and  tbe 
-ovai.  'ittpenB  if  air  doe  to  this. 

TbB  moiscnr*  of  dhe  air  is  maintained,  in  spite  of  oonstanC  rain&ll,  bj-  tfe 
-mvt-B  -x  ■'vavvr-Mtim.  Tk  jmrer  of  evaporation  possessed  by  the  atmosj^iere  of  a 
~>*nin  ?!«ion  (li!pesfe  on  the  temperature,  the  relative  humidity,  the  density,  and 
-»  ii^cpw  <]f  moCBiiL  It  is  iDcreased  by  rise  of  temperature,  dryness  of  the  air,  sad 
'yr  wrnu :  ill  is  diminiaftRd  by  Banking  of  temperature,  absence  of  son,  BtillneK  «f 
ur.  imi  hi^  iegnes  of  rdative  moistura  The  degree  of  evaporative  power  <rf  the 
•M7iBHp«tB»wi  is  of  diBBasic  importance,  as  the  amount  of  evaporation  fnnn  the  bodf 
ieptfoiB  (tt  iiL  bv  whkk  not  only  our  sensations  as  to  warmth  are  influenced,  M 
listt  ^fw  wml  pndvetion  and  loss  of  heat,  the  functions  of  respiration,  and  iimtt 

Tbtf  ^Bocmrv  of  the  atmosphere  is  ss  essential  to  the  organic  life  on  our  ^odr 
.»  its  i^xTTem:  tt  is  the  great  regulator  of  the  distribution  of  warmth  over  tte 
^ttH^*?  or"  ch«  «uth.     It  modoates  to  some  degree  the  heat  and  light  of  the  no^ 
nv^  and  it  wts  still  m(»e  powerfully,  as  Tyndall  has  shown,  fay  absorbing  the  hat 
r»vs;  T>rtlix'wd  from  the  earth.   Without  the  moisture  contained  in  the  air,  the  awni- 
'jiiZ  h-MA  wawtt  wooM  be  rapidly  imparted  to  the  hi^er  re^ons,  and  would  be  M 
TO  o%r  rtin^ :  "  but.'*  to  a»  lyndall's  own  words,  "  the  aqueous  vapour  takes  op  tk 
ttK*esi.*c'»  aixi  becvciMs  thereby  heated,  thus  wrapping  the  earth  like  a  warm  gamMOt 
an>.l  rrvKevtin^  its  surface  from  the  deadly  chill  which  it  would  otherwise  sostaia' 
We  can  cI<«rlT  trace  this  in  climates  where  the  air  is  dry;  there  the  sun's  hot 
duritu;  th«  dav  reaches  the  earth  unimpeded  and  produces  a  high  maximum,  whik 
br  night  **  tlie  earth's  heat  escapes  unhindered  into  space,  and  renders  the  mini- 
mum  low."*     The  air-vapour  saves  the  earth's  beat,  however,  not  only  by  takii^ 
up  the  heat  rajs  at  some  distance  from  the  soil,  but  it  checks  »cape  to  sotut 
dcirn*  on  the  surface  itself;  for  by  nocturnal  re&igeration  the  aqueous  vkfoar 
immediately  over  the  surface  is  condensed  to  water ;  "  and,  as  only  the  suptffidal 
])ortion3  radiate,  the  act  of  condensation  makes  water  tlie  radiating  body.     Nov. 
exfieriment  proves  that  to  the  rays  emitted  by  water,  aqueous  vapour  is  ecpedtUr 
opaque.     Hence  the  very  act  of  nrndensation,  ccsiaeqaeDt  on  terrestrial  cooling 
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liecomoi  a  safegniutl  ia  Uio  earth,  iiopftrUng  to  ita  nulmtioii  that  particular  chftrovivr 
wliicli  rtntdcrs  it  most  Uabl»  to  bo  pn'ventvcl  from  eacapin^j  into  ^>ac(*."  (Tvudiill.) 

Owin^  to  t}ie»<.>  circutniitaitoes  cliiiiat«s  vitli  moist  air  are  more  cquahlo  with 
rpganl  t^i  day  And  night,  anil  aluo  tttin  and  ahftdo.  Exceas  of  moisture,  however, 
especially  when  oombinetl  with  low  temperature,  may  almoat  entirAly  shut  out  for 
days  and  WfH'ks  the  direct  light  as  »i>ll  aa  heat  ul'  Uie  auQ,  by  whicli  tho  climate 
loeea  its  exbilaratiii);  characler. 

Althotigh  atmosiAeric  luoittui'e  exerciseci  important  inflaencee  on  man,  it  is 
difficult  to  (letine  thcso  inQoenoefi  accurately,  as  it  is  almost  impossible  to  sepai-ato 
from  the  effects  of  temperatun',  atmospheriu  presmire,  light,  iuid  moTunieut 
tht  air.  Th«  d<?^n-e  of  ntMoiule  mn'tMtnrf  ti-lls  principally  on  tlie  respiratory 
lunotiooa,  as  the  inhalation  of  drier  air  leads  to  grvater  Ines  of  Hnid  through 
tho  breath ;  heno(«  pitifuoe  expe<'t>orat(on  is  often  omuriderably  diminished  or 
entin*ty  (rheeked  l»y  ffsiflfnce  in  dry  i-Uiimtes.  Tlie  Y*latim  wointurn  is  of  Rpecial 
influt*nc**  on  the  nkin,  a!t,  areortlitii;  to  it,  a  Nmaller  or  lar^ger  amooiit  of  Huid 
is  imparted  to  the  Ialt4>r.  fn  ilr»/  and  warm  air  the  skin  parts  with  much 
moisture;  in  dry  and  (.-old  air  the  loss  through  the  tunxs  is  specially  great  In 
moisf  and  imnn  air  the  evaporation  of  tho  skin  is  limited,  especially  if  there  is  no 
wind;  tlif>  skin  is  therefore-,  not  much  cook'd:  the  perspiration  accuiiiujates  in  the 
form  of  HWtnt^  whicli  permeates  the  c]ot.hing,  and  may,  under  the  inflaence  of  sudden 
depression  of  the  sarrounding  temperatoro  or  dmughta,  lead  to  cliilling  of  the  sur&ce 
of  the  I»ody  and  ita  eomwqiiont  effects,  varying  aocording  to  the  varying^  disposition 
of  the  individual.  The  tissue  change  and  want  of  food  are  diminished,  and  while 
healthy  persons  feel  disinclined  to  mental  and  )<odi]y  exertion,  many  weakly 
persons  feel  for  a  time  like  restored ;  irritation  of  the  resinratory  mocous  niembrnne 
is  allayed.  In  all  persons  Uiere  is  a  tendency  to  diiirrhren  and  at1V>i'lionH  «f  the 
abdominal  oi^ns.  It  must  fiirtiior  l»e  borne  in  mind  that  tho  combination  of 
moisture  and  warmth  favours  the  dovelopraejit  of  low  organisma  and  8[Hirules,  and 
thns  creates  a  sotirc"-  of  danger.  It  in  well  known  that  in  somo  moist  and  hot 
Hiinates  pulmonary  eonsnniption  runs  a  rapidly  deleterious  course. 

In  moist  and  cold  air  the  evaporation  from  tho  skin  is  dimini-ihwl.  but  tlie 
guriacr  loses  much  warmth  by  the  clothing  becoming  damp,  and  thus  acting  as  a 
bett«r  conductor  of  heat ;  rheumatic  nnd  catarrhal  complaints  are  frequent  efiMs 
of  this  cniiHtant  cliilliug  of  the  surfaoe.  While  the  functions  of  the  sldn  aro 
checked,  those  of  th<^  kidneys  arc  called  to  incn^saed  hilwur,  which  under  somo 
cinjuinatanofM  leads  to  disaaiie  of  UieKe  organs. 

Tlio  influence  of  moisture  of  the  soil  we  shall  consider  at  a  bter  place. 


IV.    AtHOSPHKUC    PKEfWURR. 

The  wufki  qf  tftto  air  varies  at  difieretit  places: — 1,  aocording  to  the  degree  of 
httitudu;  2,  srcordiug  to  the  elevation  aljove  searlerel;  a,  at  the  same  plac<% 
uoconling  to  the  piriods  of  the  day  and  the  year. 

Tlie  knowKlge  of  the  distribution  of  atmospheric  pressure  over  dilTenmt  pirt* 
of  the  globe,  and  during  the  diffoi-ent  months  of  the  year,  as  shown  by  isobario 
62 
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tliat  in  iKe  north«m  htMuUpttere  the  main  caireut  bloving  from  tlie  nnrili  is 
crui«formoil  into  &  north-4?iut«m  current,  and  in  the  southeni  homispbere  tLe  main 
winH  from  the  kouUi  }>ccom(is  a  south-eastFcrn  wind  (trade  vrinds) ;  while  the  main 
cwrent  in  the  npper  redone,  flowing  from  south  to  north  in  the  noriheni  hotnia- 
phere  appears  as  i*  south-wost  wind,  and  that  from  north  t<>  south  in  thi'  Ronthem 
hrmiKphoro  a  north-weat  wind.  From  the  meeting  of  the  main  currents  flowing 
in  oppojiite  directionn  many  int-ermediato  winds  raiulL 

Local  circumstancci  beIoii*,'ing  to  certiiin  regions  produce  local  ntrmtft,  which 
are  of  great  importance  in  Urn  elimatolog)-  of  these  parta.  Tbo  best  known  are 
the  fMVcatled  lauff  nnd  ma  brt^zcM.  On  most  aea  coasts  a  breem  fiYnn  the  sea 
ttnrards  the  land  sets  in  noon  after  sunrifle ;  at  first  slight,  it  gjadoally  increases  in 
Ibrce,  then  in  the  afternoon,  witJi  dimtiiisltini;  ht?at,  becoming  slight*^,  it  dies 
into  a  calm  towards  c\x'mng.  Aft^^r  a  sliort  time,  a  breoze  be^jins  to  ariw  from  the 
laud  seaward,  which  gams  in  strength  towards  midnight,  and  uubsides  towards 
the  morning.  Ttie  canws  of  tlicse  breetcs  are,  that  during  the  day  the  land 
anil  the  air  al»ove  it  become  mxieh  more  heate^l  than  the  sea  and  the  air  resting 
nn  it.  In  consequence  of  being  lighter,  tho  land  air  ascends,  and  the  heavier 
RTQ  air  flows  towards  the  huid  to  supply  the  deBcit  thus  created.  Dnriiig  the  night, 
oia  the  conlrarj-.  the  aea  and  (he  air  resting  on  it  lx!c-oniejuach  less  rapidly  cooled 
than  tho  land  and  the  atrata  of  air  above  it ;  and  thns  the  latter  being  lieavier  tlowa 
towards  the  sea. 

Br  the  unequal  beating  of  land  and  sen  daring  summtir  and  winter  seiuonaf 
vpvndi  are  produced,  which  in  some  part«  of  the  globe  regularly  rtotu*  with  the 

ms,    as  the    manioims   in   ih^    Indian    Ocetin,    wliich    appeair    as    south-weit 

ids  from  Apiil  to  tlie  beginning  of  Octolwr,  as  north-east  winds  from  then 
to  April.  Originally,  the  tenn  "monsoon"  was  applied  proiiably  oidy  Ut  tba 
ocean,  now  it  ia  also  osod  for  the  winds  previiiling  on  the  land  in  HoutJiem 
Asia.  Similnr  periodJca]  winds  prevail  in  Brazil.  Peru,  the  southern  pnrta  of  NoMli 
America,  and  other  rtfgions.  Their  clinra/H/ir  and  tho  periods  of  their  distribution 
RTO  always  ejcphunable  by  the  distribution  of  atmospheric  piviwure,  as  sho**n  by  the 
iaobaric  lines  of  the  different  seasons. 

A  class  of  local  winds  prevailing  in  mountain  dLsfrittfi  irniK.rtani  in  thp  appre- 
<&tion  of  health-resorts  consdstH  of  the  alternating  currc-ntN  from  the  slofn-s  of 
itkowUttins  towanls  the  lower  jiiirts  of  the  valUy$,  and  froni  the  latter  towards 
the  higher  parts  of  the  valleys  and  up  the  mountains.  Thm-e  are  many 
varieties  iu  intensity  end  other  characters,  but  th«  cause  of  tlieir  origin  is  mudi 
about  the  aame — viz.,  that  after  sunrise  the  air  in  the  volley  and  loa-er 
regions  IxToming  healed  aseembi  along  the  moantiun  sides  and  ia  felt  as  'annd 
from  the  valley,  and  is^  therefore,  generally  called  vaUey  vnnd,  or  moraiwf 
winit.  This  ascending  movement  is  in  many  localities  aide^l  by  a  kind  nf 
aspiration,  owing  to  the  air  on  the  isolotod  mountain  top  hecoiiting  heiitml, 
and  thus  lighter.  At  and  after  nnnsec  tho  air  in  oontai-t  with  Uie  summit 
•nd  decliWties  of  mountains  becomos  rapidly  colder  by  contact  witli  tlie  sur&oc 
oool«d  by  nulifttiou.  and  in  cnnseqtumoe  of  its  increased  weight  descends  along 
tite  slopes  towards  the  lower  grooiids  of  tlie  vallcjrs.     Ifenoo  the  terra  mautitain 


Klvieta,  und  which,  during  a  perioH  at  least,  appcan  to  b(^  as  Theodore  WilUanu 
sugffi-tiU,  u  modified  general  polar  current. 

Windjt  are  an  importiuil  elemeut  m  clima.i6logy,  na  tkuy  produee  rapid  cliaug(» 
iu  t«iupeniture,  moisture,  atmospheric  pressure,  and  light,  and,  so  to  Bjieak,  carry 
with  them  cluQattw  of  dixtant  regions.  They  are  everywhere  puritiem  of  the 
atuioHpItcre,  uiUcw  tliey  convey  special  paiHons  to  some  dintanci-.  The  study  of 
tb«  wiiida  wliiuh  prevail  at  a  locality  in  cssuntial  before  xolecting  that  ItK-ality 
fts  a  health-resort :  and  it  is  uecessary  tu  know  not  only  how  often  and  how 
long  winds  from  certain  direcUons  Mow  at  a  given  locality,  but  wbitih  are  the 
prevailing'  wiiidu  at  the  different  seasonii  of  the  year,  and  at  diffbrent  parts  of 
the  day,  and  what  are  the  charuclem  of  tlieHe  winds.  The  »ami>  of  the  wind 
i«  not  enough,  for  a  wind  from  the  same  direvtion — say  an  cast  wind — may  nl  one 
locality  bring  iuteitse  diy  ht>at,  at  anoUier  dry  or  moist  0<jld,  and  at  a  third 
moist  heat.  And  tlie  »ame  wind  has  often  at  the  name  locality  very  different 
cjianictera  dunnj;  ilitlerent  seamns,  beoauw  the  conditions  of  the  regionn  whence 
it  comes  and  over  which  it  blows  are  ditferent. 

Qr«at  Britain  acd  ita  islands  manifest  the  influences  of  various  winds  in  \viry 
marked  manner,  and  this  is  )Hirtiealarly  the  case  with  the  »outb-we:it  and  thr<  norlh- 
east  winda  The  soutJi-west.  which  Ix'fore  reaching  the  British  Istntids  lia«  travelled 
over  the  GiUf  Stream  and  tJie  general  e{|uatorial  cuirent,  has  taken  therefrom  a 
large  amount  of  wnnnth  nn<t  moisture.  It,  therefore,  brings  to  tliese  inlands 
in  winter  moist  Iieat;  and  as  the  air  of  the  land  is  cooler,  part  of  the  moLutur'- 
heoomes  condensed  into  clouds  and  rain,  a  prooess  by  which  n  oonsidenihle  nntonnt 
of  latent  heat  is  liberated.  By  the  prevalence  of  these  windK,  therefore,  the  winter 
temperature  of  these  countries  is  materially  raised.  Aa  the  increased  air  moisture 
obecks  the  radiation  from  the  eart^,  the  nights  are  remlered  less  culd,  frosts  nre  leiw 
frequent  and  severe,  the  fields  remain  green,  and  many  evergreen  pliints  of  warmer 
regtona  floarisli  in  the  open  air.  In  summer,  on  tlie  other  hand,  thew  same 
BODtb-west  winds  carry  with  themselves  less  heat  than  winds  coming  from  tltc 
oontiiicnts  of  Buru|M-  and  Asia,  becanse  the  surface  of  the  Atlantic  does  not 
beoome  equally  hot  as  the  continents.  The  sonth-west  is,  therefore,  in  sitmmer 
a  oool  and  moist  wind;  it  lowent  the  summer  heat,  and  produces  a  cloudy  sky. 
Hsnoe,  it  gives  rise  to  splendid  venluro,  but  prevente  the  ripening  of  fruit,  which 
requires  high  and  continuetl  warmth.  In  short,  the  effect  of  prevailijig  south-west 
windn  uu  the  Briusli  Islands  is  a  coQ]|)aratively  equable,  .somewhat  humid,  and 
dull  diiiiate.  The  ea&t  and  north-east  winds,  which  eome  over  tiie  north-east 
of  Europe  and  tlie  atljaor-nt  parts  of  Asia,  where  dry  cold  is  usual  in  winter 
and  early  spring  and  dry  heat  in  sammer,  carry  these  qualities,  more  or  I(te 
moditied,  to  Great  Britain.  Hence,  when  thi;w>  winds  prevail,  we  hare  cold  and 
dry  winters  and  spriu^fs.  and  hot  and  rather  dry  sunuDera. 

As  to  their  in6uenoe  on  health,  east  winds  in  (ireat  Britain,  as  a  rule,  are 
connectad  with  a  higher,  west  winds  with  a  lower,  mortality  ;  but  much  depends  on 
the  force  of  winds  and  concomitant  conditions  of  moistnr*>  and  purity  of  air. 

In  gnueral  terms,  it  may  be  said  that  moderate  winds  only  are  condncive  to  the 
health  of  delicate  persons ;  tlint  high  winds,  especially  when  cold,  are  very  injurious^ 
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tlie  wiixla  themaelvos,  and  especially  on  moiatu  re-laden  worm  windit,  by  depriring 
thoni,  through  condensation,  of  a  oonaiderable  portion  of  their  moistotv,  while  the 
moist  winds  cross  the  chain.  Tlte  climate  of  regions  to  the  leeward  of  the  ohaiu 
thus  b«ooim»  driur  and  leas  Mjiialjle  ;  it  has  hotUir  Hummura  and  colder  winten,  and 
the  difference  between  the  extremes  of  tenipenuure  is  greater.  To  some  dt^^e  we 
At*e  this  iji  the  Hritisli  Lslands  by  oomparing  ctations  on  the  west  coast  of  Ireland 
wich  otlim-s  on  the  east  coast  of  England  ;  but  the  difference  m  muoh  greater  in 
Xorwaj  between  the  leeside  of  the  Dovre  Fjeld  uiountoina  (Dofrines)  and  tlw 
wind  uide. 

The  influence  of  tlie  ntr/act  on  the  temperature  and  lutmidity  of  tlio  lower 
atnUA  of  air  is  somewhat  complicated.  As  to  the  relation  of  the  surfoce  to  sun- 
warmth,  Dr.  Frankland's  experiments  show  that  snow  is  the  best  redactor,  and  that 
other  nirfttces  succeed  in  the  following  series: — light-colouzed  soil,  iMtched  grasa, 
gny  rock,  green  grass  ;  and  that  their  absorbent  powers  for  snu-warmth  are  in  the 
inverse  ratio;  or,  in  other  words,  that  the  best  ttflectora  are  the  worst  absorbers  of 
beut,  Olid  vice  vcrta.  The  nearer  Uif  colour  of  the  ground  approaches  to  white, 
the  greater  will  be  the  sun-wonnth  and  the  cooler  the  air ;  while  the  darker  the 
colour,  the  wanner  will  be  the  air,  and  the  less  will  the  heat  of  solar  radiation  be 
felc. 

The  abaorbiog  power  for  moisture  diflera  even  more  than  that  for  tcmperatate  ; 
thus  Professor  Elliot  sltowed  that  peat-moss  absorbs  more  than  twice  its  own 
weight  of  water,  dry  clay  about  its  own  weight,  dry  garden  mould  half  its  weight, 
dry  sand  rather  more  than  one-tbird.  8and  driea  most  quickly,  peat-moss  most 
aUiwly. 

Bodu^  gives  intocosUng  facts  on  the  effiict  of  drainage  on  the  ttmjteraiuTe  of  tko 
^oiL  I.  Tlie  mean  temperature  of  amble  land  is  misMl  nearly  one  drgrm, 
(0*'8)  Fahr.  by  drainage;  '2,  during  sudden  falls  of  teuiperaturo  and  protracted 
cold  weather,  the  cold  passes  more  quickly  through  undraineU  Lban  tlirongh  drained 
land  ;  3,  when  Uie  temperature  of  the  air  is  higher  than  that  of  the  soil,  drained 
land  loses  less  heat  by  evaporation  than  uiidrained  land ;  4,  the  temperature  of 
drainetl  land  is  more  eijuabto  than  that  of  undraiuiftl  lawL  the  superfluous  moisture 
flowing  off  rapidly  from  drained  land  ;  5,  the  temperature  of  drained  land  is 
in  summer  often  raised  V-b  Id  2r  above  uudroined  land.  These  facta  throw  soioe 
light  on  the  important  experiences  of  Bowditcli  and  Buchanan  relating  to  the 
induence  of  dminage  on  the  diminution  of  phthisis. 

Tlie  absence  or  presence  of  v^etation  exercises  in  all  climates  a  marked  influence 
on  some  of  the  factors  of  climate.  Bare  aurfacesi  differ  in  their  elTi-cts  on  the  air 
according  as  the  nature  of  the  ground  is  a  better  or  worse  conductor.  The  covering 
of  the  surface  by  Vfgetatinn  prevents  more  or  le«s  oomplet<^-ly  tlit>  direot  striking  of 
the  sun's  rays  on  the  ground  itself,  anil  thus  protects  it  from  being  lieatad  to  the 
■ame  degree  as  dry  sand  or  bare  rock,  and  the  planta  themselvee  are  never  heated 
quite  so  mucli  on  account  of  the  constant  prooosa  of  evapomtiou.  Tlic  n»turP  of 
the  vf^etable  covering  produoea,  however,  considerable  differences,  according  aa  it 
consists  of  for(«tSf  fT^B,  heather,  peat,  or  niaisli. 

Tlie   influeuce   exercised   by  /ortMU  has  bcL-a  sitccially   studied   by  Professor 
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temperatare  of  the  air  is  one  of  the  most  powerful  elements  of  climate  aa  it 
affects  man.  The  value  of  the  annual  temperature,  however,  is  very  limited  iu 
the  treatntent  of  disease,  beoaUBe  it  does  not  show  the  distributiou  of  temperature 
amongst  tho  diiTerent  periods  of  the  year.  Climates  with  an  annual  temperature 
between  48°  and  02"  Fahr.  may  include  localities  with  mild  winters  and  cool 
nunmers,  and  localities  with  very  cold  winters  and  hot  summers. 

Torquay,  Paris,  and  Odessa  have  nearly  the  same  annual  temperatures — viz., 
Torquay  about  52",  Paris  about  dV-5,  and  Odessa  about  &0'-i,  Fahi-. 


Wiuter. 


Torquay . 
Paris 
Odesat    . 


W-0 
SB** -J 


Sprlotf. 


30O-4 
45''-8 


SuDimer. 


61  "-3 
64  "-5 
70"0 


Autumn. 


63"- 1 
60° -7 


The  difference  between  summer  and  winter  is  for  Torquay  abont  1 7*,  Paris  26% 
Odessa  42'''5;  and  it  would  not  be  difficult  to  give  many  much  more  striking 
instances. 

A  division  according  to  the  temperatures  in  the  different  seasons  would  be  some- 
what more  useful,  because-  invalids  spend  only  certain  seasons  at  certain  health- 
resorts  ;  but  this,  too,  would  be  very  imperfect,  as  climates  with  tho  same  winter 
temperatures  show  great  differences  in  the  variations  of  temperature  on  different  days 
and  at  different  periods  of  the  same  day.  Moreover,  classification,  according  to  tem- 
perature, does  not  take  into  account  the  humidity  of  the  climate,  and  the  conditions 
depending  on  the  latter. 

Several  English  and  German  authors  justly  value  the  great  importance  of  the 
rdative  humidity;  we  need  only  point  to  publications  of  Vivenot,  Walshe,  Bohden, 
O.  T.  Williams,  P.  Niemeyer,  Thomas,  and  Biermami.  In  the  paragraphs  on 
humidity  of  the  air  as  a  climatic  element,  we  have  pointed  out  its  intimate  relation 
to  equability  and  variations  of  temperature,  diathermancy  and  transparency  of  the 
air,  light,  electricity,  ozone,  and  evajwrating  power — by  all  of  which,  directly  and 
indirectly,  the  organism  is  much  influenced.  Thomas,  therefore,  proposes  to  make 
tiie  relative  humidity  the  main  principle  of  classification,  but  other  climatic  factors 
would,  we  fear,  not  be  sufficiently  appreciated  in  this  way. 

Every  kind  of  classification  appears  to  us  so  constrained  that  we  should  be 
inclined  to  give  up  all  attempts  at  it,  and  treat  the  different  places  alphabetically, 
bnt  this  would  lead  to  frequent  repetition  and  would  require  much  space.  We 
will,  therefore,  follow  the  plan,  though  it  be  an  imperfect  one,  which  we  have  adoptea 
in  a  previous  communication  on  the  subject,*  to  divide  the  different  climates  used  as 
health-resorts  into  large  groups,  suggested  by  geographic-physical  conditions,  and 
sub-divide  them  according  to  prominent  climatic  features. 

Tlxe  influence  of  the  sea  is  so  powerful  that  we  adopt  two  great  divisions :— - 
A.  Marine  climates  (Island  and  coast  climates).     6.  Inland  climates. 


*  **Kliiiutotberapie"in  Ziemawa'a  "  HuwlbQck dir  sl^emciucn  Therapie",  Vol.  II.  Part  L,  1680L 


kvolnable  In  the  {4iytk»l  tnming  of  diiltlren  with  a  tendency  to  serofulous  or 
'tabeivular  diseaaes  and  their  alliAa.  A  certain  degree  of  power  of  reaisUuice, 
howover,  ii  DeoeflBaiy,  &nd  toterBi>ly  healthy  organs  of  digestion  and  aaaimUaCion. 
In  some  forma  of  wtrnkucaa  of  the  heart  with,  a  tendency  to  piiisive  congestion 
in  Uw  liver  and  other  orgaut,  sea  cliiaatea  often  duogree ;  and  iu  aeriouti  aSections 
of  the  heoi-t  they  ought  to  be  avoided,  as  also  in  aome  kinds  of  asthma  and  skin 
affectiana. 

The  nnmeroQS  varietiea  in  the  olim&tic  conditiona  of  tlit*  diffemit  marine 
localittea  render  it  neceaury  for  ua  to  form  aub-divtsions;  and  liere  we  are«gatn 
met  by  great  difficultica. 

Some  iaLindR  even  of  limited  suee  possess  diSerent  climates  in  different  parta^ 
and  compnmtiTely  small  bays  exhibit  vny  diflbrent  oonditioni,  as  well  on  the  aeft> 
level  itaelf  according  to  aspect  and  exposnre  as  also  and  evtn  more  in  the  difTerent 
elevations  of  the  rijiinR  xhorea ;  nay,  in  th«  same  locality  diBorent  {jarts  are 
rlimatically  so  diSV'nmt  Uiat  tliey  might  be  rans^AcI  in  ditlerent  climatic  gronps. 

As  the  humidit}f  of  the  air  exerciaes  great  influence  on  the  equability  of  climates 
and  on  many  fanctions  of  the  Iiody,  we  will  adopt  it  withC.  T.  Williams,  Uiermami. 
'HiomaA,  and  otliers  a«  the  principle  of  the  greater  Bab^iiviBiona,  and  ose  the 
difliirenops  in  temperature  in  the  formation  of  snb-dameR. 

In  adopting  the  three  Bab-diriaions — L  Hnmid  marine  climates ;  IL  Marine 
dimatee  with  mean  humidity ;  OL  Dry  marine  climates— we  must,  howcror 
oonfeu  thnt  no  clear  line  of  deinnrcation  can  be  dniwn^tliat  iome  localities  might 
1«  placed  with  almost  ei^ual  nMaon  in  the  clam  before  or  after  that  in  which  we  put  ^ 


L  HrHio  Mabikk  Climatis. 

There  are  great  difffrenees  in  thifi  class,  according  to  the  prevailing  temperatures. 
Among  thp  vhirnt  and  hnmid  marine  climates  Madeira  may  be  aelectefl  as  the 
representative.  It  wax  in  former  yearn  regarded  an  by  tax  the  beet  climate  in  the 
treatment  of  consumption,  and  has.  of  late,  been  repeatedly  doecribvd  as  the  very 
yvM.  We  will  endeavour  to  give  a  sliort,  impartial  description,  and  wfer  for  ampler 
luUon  to  the  works  of  Heineken,  Renton,  CLkric,  Mitterniaier,  Lund,  Urabham, 
jldaehmidt,  and  otliers.  The  Madeira  islands  are  situated  between  32'  and  34* 
r.L,  and  between  IR' and  17' WL.  FnncAal,  the  principal  place,  is  the  main 
be*ltlt-re«ort,  bat  a  few  hill  stations  are  likewise  occasioniilly  einpluycd.  The 
climate  of  Fuiichal  is  remarkubly  equuble— more  so,  probably,  than  thnt  of  any  other 
heialth-rewrt  The  annual  tomperatoro  is  about  GS*,  the  lowest  night  temperature 
Bcarcely  ever  Itelow  48*,  the  highest  day  temperature  rarely  above  86" ;  wean 
winter  about  61";  spring,  62°  ;  summer,  B9*-5  ;  autumn,  67*.  ITie  mean  difTfrcnces 
lictwecn  day  and  night  about  9*.  fr^mi  one  day  to  another  about  l''l.  The  atmoo- 
pheric  moisture  is  considerable,  averaging  about  70*  to  74*,  but  U  sobjeot  to  gredit 
changes  imder  the  influence  of  different  air  current*.  Tlie  numl>or  of  rainy  days  ifl 
generally  above  fifty,  ^^lnchal  is  not  exempt  from  winds — they  are  even  sometimes 
x-iolcut ;  but  the  air  is  generally  calm  from  7  to  9  a.ii.  ;  this  |»eriod  is  usually 
by  sea  brceze«,  M*hich  last  till  8  or  9   p.m.;    and  late  at  night  the  land 


some  island  ffroups  with  a  warm  and  moiat  oliiuatet  whiob  iii&y  some  day 
becoDiP  climatiohoalth-rfsoi'tB. 

The  Friendltf  or  Toi\ga  /tiantU,  befween  18°  and  23'  H.  L.,  and  IIV  and  176' 
W.  U,  have  a  romarkaUy  mild  and  «qaabl«  olitnaie. 

Tiie  J-'tefee  (Fidji,  Fiji,  or  Viii)  Itlantit,  a  volcanic  ^'r<.>u|>  Vu-twccn  ITi  and  19' 
8.  li.  and  177"  and  1(*H' W.,  ar»*  described  by  a  gentli-iuan  who  huA  n-ptuUtdly 
resided  fur  several  mouthit  in  Oiyttau,  one  of  Ute  taf^gest  and  nicMt  bv>autiful  uf  th<* 
group,  as  wann  and  tolpmbly  e<juabl4%  ranging  between  fi'S  and  95',  uud  £airly 
lieolthy.  Fresh  tnulu  winda  from  tUu  L*a!it  betwi'cn  April  and  November,  aud 
frcquoiit  north  winds  fnna  l}eceta\fT  to  March,  «-iCh  ocoasional  galea 

The  Sociati/  Itlawis,  Wtw<?«n  IG'  and  17-3  S.  L.,  and  US'  to  151*  W.,  are  all 
mountninouiL  In  Tahiti^  the  largest  island,  with  mountains  rising  to  6,000  and 
8,j00  ft.,  localities  of  grvtit  bt-auty  und  of  healthful  climate  are  doscribtKl.  with  an 
annual  tem[>erature  botwi'cn  70°  and  74',  ranging  between  tJ4°  in  tln^  coldi'Kt  and 
79'  in  the  hottest  seaouu,  luid  a  relati^ti  moisture  between  HO'  aud  90  .  Considering 
the  ditTercnt  degrees  of  elevation.  Uiesv  islauda  may  be  regarded  aa  health-rusortb 
of  the  future. 

The  group  of  TrigtaitD'Acanha,  between  37°  and  38'  &  L.,  and  12'  and  l."}'  W., 
with  a  volcanic  mountain  of  over  o.OOO  ft.  in  the  largest  isluid,  is  said  U>  poeacss 
a  remarkably  i^^uablo  climate,  cooler  aud  lew  relaxing  (ban  the  Feejec  and  TougB 
groupa.  Two  gentlemen  who  removed  there  on  account  of  chronic  bronchial  atfections, 
«ontracted  in  Victoria,  enjoyed  excellent  general  health  during  a  stay  of  several 
months,  and  recovered  complct*'ly  from  the  bronchial  affection. 

•Si.  IicU>na,  Itctweeu  1  j'  and  IG"  S.  L.  and  0^'''4'  W.,  a  volcanic  island  with  an 
annual  mean  of  about  66'  Pahr.,  is  a  useful  climate  as  a  ohange  from  hotter 
ragions,  but  has  not  been  found  benetioial  in  phthtms. 

Cool  and  humid  marine  climates  are  rarvly  used  in  the  olimatic  treatment  of 
diBeaws  but  they  are  nutoorologically  very  interesting  by  tlteir  great  equability  of 
temperature.  The  most  characteristic  and  best  known  localities  belonging  to 
Europe  are  the  Unbrides^  the  Orhuftj  and  tS/Mlntui  hlaruU,  the  Faroe  hlantU, 
and  Iceland;  and  in  the  southern  hemisiihere.  the  AtiekUiMil  ItdatuU  and  tlw 
FatkUind  hUinda.  Mr.  Buchan's  article  on  "Climate,"  in  the  "  Eucyclopicdia 
Britauoica,"  which  we  liavc  already  quoted,  contains  instructlvu  remarks  on  this 
class  of  climate. 

^^L  II.  Majiink  Cliuates  wrrn  Mkax  Huniditt. 

^^^      In  this  sulxlasii  we  have  to  deal  with  itsavmnr  ami  eooier  localities. 

^^ft       Amongst  the  toarm«r,  Moffodor,  on  the  north>west coast  of  .tVfiica,  in  Aforocco,  is 

^^knfl  of  the  most  equable  :  mean  annnal  temperature,  67'  Falir. ;  mean  of  the  hottest 
^naonth,  80'  Fahr. ;  mean  of  tho  cooleot  month,  59'  Fahr. :  mean  winter  temporatore, 
about  61*  Fahr.;  nu<an  summer  temperature,  about  72^  Fahr.;  mean  relative 
humidity,  78'.  Tlie  numtxT  of  rainy  days  is  about  44.  that  of  clear  days  270. 
Iltere  are  only  oocaiiionAl  morning;  fogs;  the  desert  wind  i»  rare,  owing  to  the 
shelter  afforded  by  tlie  great  Atlas  chain,  nnd  from  the  situation  it  is  clear  that 
Mogador  is  und^r  the  influence  of  the  Atlantic.     The  late  Dr.  Learod  dmcribed 
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m  the  islanU  of  Leon,  ou  the  south-west  oout  of  Spaii^t  |iartakc«  of  the 
riuknuter  of  thi;  Atlantic  aa  well  as  of  the  Mediterranean  ;  luis  nearly  UK)  miny  d&yn 
in  the  yeai-,  ami  im  avorage  relative  humidity  betwaon  76'  and  HO';  tlie  mean 
vinter  and  spring  tempemtnrF  ta  about  69*,  and  the  aveiage  daily  nuigc  only  10' '5. 
San  Luear.  oX  tlio  mouth  uf  the  Guadalquivir,  with  a  suuiowhat  drior  climatv,  is 
r«xnuaieiidt;d  by  S|:uiiuHh  iibysiciaus  in  oominencing  jJttliisi^. 

GibrnJtar  is  allied  to  these  localitiea   by  its   oondiiions   of  IcinponUum   and 
lidity. 

ValatKia,  tlia  ancient  VaJencia  Edettmorum  originally  fbundud  by  J^unius 
liua,  is  all  itn|K)rtant  and  interesting  town,  but  ita  mild  lutd  cquablo  cliinal« 
morrod  by  thu  irri<^nition8  of  adjaoenl  rictvtielils,  aiu)  hoa  IiujI  un  unsatisfaotory 

in  aevoral  cases  of  eai-ly  phthids  which  have  eont^  nndor  onr  notirat. 
Ajaeeio,  on  a  hay  facing  south-west,  in  the  island  of  Coreico,  lias  a  muau 
i|ieraturu  of  about  AV  in  winter,  and  69'  in  spring,  with  mod«nit<«  daily 
Bs;  about  35  days  of  raiu  during  the  two  seasons  nauipd,  and  according  to 
fmlentiner  a  mean  buiuidity  of  BO',  It  h  fnvounid  with  rich  vegetation,  n  largo 
ibcr  of  blight  days*  absence  of  mineral  dust  and  of  nioKr]uitnf>«.  It  in  shottoned 
cold  windfi,  bub  cxpofted  to  south-west  The  oocomniodntion  is  fair,  and  the 
health  of  the  iufaabitonta  is  good. 
The  island  of  Sieiiff  lias,  in  many  resjjecUt,  an  iosulftr  cUnuktr,  bat  the  hot 
strooco  coiuing  over  tlio  Saluuv  brings  to  it  occasionally  unwholoflrmn!  inrssugt'S  from 
the  African  continent ;  on  tlie  eiist  cttast  it  appeani  oh  a  noutli-oast  wind,  in  often 
very  violent,  but  not  very  dry,  while  at  Palermo  and  oit  the  grcutt^r  jHUla  of  the 
coast  it  is  ratlier  dry,  hot,  and  aoorohing,  irritating,  and  depressing.  Rain 
lU  rarely  iu  summer,  but  abuudaiiUy  in  lato  autumn  und  Mrinl«r.  Thu  mean 
ntmidity  is  somorwhat  higher  at  Palermo  and  the  north  const  than  at  Catahuii 
Acireale,  and  S_\-racuK>p,  thu  Utter  thus  ap]>roaching  the  dr^*  localities. 

FaUrmo,  with  its  beautiful  sitnation,  rich  in  antiquities,  and  with  the  vluirms  of 
•tropical  vegetation,  hasa  mean  temperature  of  about  53''5  in  winter,  ami  5D'  in 
ring,  a  tnetut  daily  range  of  almnt  10"*^.  The  usual  wfiulft  arc  from  north  and 
Ht,  and  art*  in  spring  soukfltiiuea  stronfj;.  Tlie  accommodiition  ix  good,  and  invalids 
ithout  active  disease,  who  require  principally  light  and  warmth,  mostly  derive 
benefit;  but  to  tliosa  requiring  delicate  monngemrat  and  shclUu*  froit)  winds 
klermo  is  not  suited. 

CaUtnia,  on  the  eastern  coast  of  Sicily*  and,  as  it  «v>re,  under  tho  sliade  of 
tno,  has  a  mean  temperature  of  5.1'*rt  in  winter,  luid  of  i\QC'ft  In  spring, 
ilh  a  mean  daily  mnge  of  l\'''b.  The  humidity  is  somewhat  lower,  and  Uie 
]y  and  ftwmal  cluiugi--s  of  temperature  rather  greater,  than  at  Palenno. 
Aar«iile  on  the  rail  finm  .^Ip&sina  to  Catania,  Kcaro«ly  ton  niilcn  to  the  north  of 
cbo  latter  place,  somewhat  nearer  to  Kuia,  ulxmt  rt60  feet  al»vn  sua-level,  built 
on  different  lava  streams,  has  a  oliniAtie  very  similar  to  Catania,  hot  has  tb 
ivalids  in  «-ant  of  pure  atr  the  adi-nntoge  of  being  a  sinallor  town  (only  nlwiit 
1,000  inhabitants).  li  possesaea  a  good  new  hotel,  witli  viown  of  the  .sea  and  of 
Mount  Etna. 

•'•t  on  the  island  of  Ortygia,  will  be  for  ever  one  of  thr  mnsi  interesting 
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U  ofion  doliglitful  walks  in  the  pine-woods  ftiul  unougMt  the  hiUn, 
clotlted  with  pines  and  mnijnilifpht  a\i\  tr*(-  like  shrutts  of  the  Mcditorraiicttii  heatk 
Most  eawA  of  larj-ngeaJ  UTitation  and  tnoiiT'  forms  of  ivsttima  arc  lii::neHtiKl,  and,  not 
r&fply,  pemons  alTecUMl  with  nprvous  irritabilitjr  who  havp  not  bonio  Cannes 
and  Nic^  or  Mfntonc.  Pcfcli  forms  olwj  a  ^ood  transitory  iitalion  in  Kprin*;  from 
tliu  Western  Rivieni  to  Uii-  Italian  or  Swtsii  laketi.  It  would  be  an  lid  vantage  if  the 
iniiH  wero  fitrtltur  reinovM  frmn  tlii>  poblio  road  and  life  of  th(«  natives. 

Very  different  from  thefn^apof  the  Eastern  Riviera  ia  that  of  thft  AdntUic  Sm, 
which  iH  character riuud  by  tlie  jfruvolence  of  two  opposite  winds,  viz.,  tlK*  Hora,  a  dry 
ttnd  cohl  wind  from  tbo  north,  and  the  Sirvcco,  a  swi  wind  from  the  south,  which  in 
this  region  \a  not  a  dry  hut  u  moi«it  wind.  Tlie  best-known  locality  in  this  group  is 
Vvnux,  on  thft  north-western  shores  of  the  Adriatic,  which  in  former  yeara  enjoyed 
f^at  reputation  in  phthifliw — a  reputation  which  fxpfrienc);  ha»  not  fully 
|tistnnttat«^I.  Tli<^  teinpfrature  w,  iteveral  de^iret^  lower  than  ut  the  Ririenut ;  the 
humidity  is  greater.  The  mouutaius  to  north,  north-«nst,  and  uorth-west  do  not 
offer  complete  shelter  a^iiutt  the  north  wind  (tforo),  which  occnsionaJly  evn^eps 
down  from  over  tlie  mountains  like  a  cold  blast,  chilling  nnprepnred  delicate 
invalidn  to  the  very  marrow.  Kiwidex  thin,  the  limited  room  fur  eXHn-is**  l>ec<imm 
tedious,  and  induces  people  to  ^-isit  the  tempting  bat  sunless  and  often  cold  and  damp 
churches  and  galleries.  Interesting  as  Venice  is  for  hculthy  |)orsons,  it  Is  nnauit- 
able  for  tin*  majority  of  invalids,  nmongst  whom  there  are  only  very  few  who  are 
able  to  govern  th^nutetves.  The  ahi«teiire  of  duM  and  maUria  is  no  doubt  a  great 
advontugt^  and  on  fair  days  the  walks  on  the  Schiavone  and  the  Piazza  of 
Stm  Mark  are  unsurpassed.  Cases  of  chronic  arrested  phthisis  with  t«ndeucy  to 
irritAbIc  eougii,  some  fnnns  of  iiTitability  of  the  nervous  system  with  sloeplcmneas, 
may,  tliPn*fore,  be  recommended  to  Venice,  especially  in  March  ami  April,  when 
oUuT  pliM.'eH  have  Ukfwise  gmnt  defecta  Tlie  Iiiv*u  dcgli  Kchiavoni  \h  the  beat 
locality  for  invalids. 

The  Uilond  of  Lftinn  (43' 'H'  N.L.)  hoa  Wen  favourably  described  by  Profi»«or 
Ungar,*  who  maintains  that  the  chalk  hills  to  tlie  north  of  the  town  of  Lesina  slielter 
it  fnim  the  Uora.  The  tempemtnr«t  in  winter  ia  similar  to  that  of  the  Riviera  di 
Ponente,  bat  the  place  is  w-indy.  The  humidity  is  less  than  in  other  localities 
of  this  group,  probably  from  the  absence  of  wood,  lite  abundance  of  lemons^ 
orangCM,  ligs,  and  wine  points  to  a  high  degrve  of  summer  heat,  Tlie  aei-ninmodntion 
is,  an  yet,  scarcely  sufficient — a  remark  which  applit>s  also  to  the  neiglilK>uring 
ialand  Linaa,  "■ 

Cor/u,  at  the  entrance  of  thr*  Ionian  Sen,  has  a  mn»t  Itfautifol  .tituntion.  and  u 
40EDparod  by  H.  Rcinier.t  in  his  very  useful  work  ou  winter  hoaUh-n.'Sori«,  with 
Naples,  not  only  with  rcganl  to  the  chamw  of  tl«  situation,  but  also  M'ith  regard 
to  the  iuconstancy  of  its  winter  olimat^^.  The  winter  is  warm,  exceeding  flO'  Fahr, 
«Tpn  in  January  and  Februarr.  and  reaching  60"  as  early  as  April  The  humidity 
is  rather  considerable ;  winter  being  the  rainy  season,  w^th  over  73  rainy 
dqjrs  between  November  and  AjiiHI;  the  mean  relative  humidity  varies  between 

•  "\V*ko«r  MH.  U'ochniMlirifl."  IMH. 

f  "  KluiuitiKb*  Winter  Kiirotic."    Von  Hcmuim  Kelncr,  Srd  BJition.     llcrlin,  188L 
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anailjir  climate,  with  perhaps  a  little  more  shelter,  and  a  more  interesting  neighboiir- 
booU  Iroiu  ita  aoiinieia  to  Uic  Wesleru  Fyreuetss ;  but  tbo  accommodation  ii  as  ynt 
much  inferior  to  that  at-  Biarritz. 

Very  (litrprent  from  these  two  plaeefi,  yet  allied  to  them  by  the  iaSuenco  of  the 
lancic,  18  Arcachon^  about  nine  or  ten  mil»  away  from  the  actual  Khorps  of  the 
and  near  a  largo  busiii  of  talt  watt-r  united  with  the  sea  by  a  narrow  channeL 
The  principal  pecttliarity  of  Arcoclion  ii  that  it  lies  vitliin  a  Urxe  pino-forrot,  which  is 
sprr-ii'l  over  the  cxt4-'iiMve  Band -hills,  or  dunes,  of  the  Atlantic  Dr.  Duruey  Yoo 
Justly  pi'iinta  out  in  his  instructive  book  oa  htfalth-iTAortB *,  that  it  in  "protected  to 
a  great  pxtent  from  the  fury  of  the  west  and  loiith-wvst  windji  by  the  dense  forevt, 
wbitrh  al:40  oHura  a  jiroU'ctiou  from  Uw  windv  oomiug  from  Uto  caat  and  souUi-oaat.'' 
To  lilt;  north  and  iioilii-cnBi  lies  Uie  s^eat  basin ;  and  "  the  north  and  north-east 
winds  aiust  {mas  over  this  basin,  and  beooiae  thus  eomewhat  wurmeil  in  wintor,  and 
tlioir  inilutin^;  Ui'vncs-^  diminiiihed."  The  cliuiaU>  ifi  tolcnibty  t.'4|uabK' ;  the  annual 
t*mi*ratore,  Ai:conIin){  to  HHmcau,t  aljout  58' ;  relatire  moisture  about  Bfl' ;  day*  of 
nin  103;  amoont  of  nun  33  inches.  In  i^te  of  the  large  numlier  of  rainy  days  the 
soil  is  alwayi  dry  owing  to  itft  perfect  porosity.  Tlie  action  of  the  large  massea  of 
pine-lvavus  on  the  air.  tliough  ita  nature  is  not  yet  clearly  defined,  is  no  doubt  very 
important,  and  th(>  bouses  in  the  ^*vilie  d  hiver"  arc  all  situated  in  the  midst  of 
tbo  forest.  According  to  Dr.  Hameao,  whose  experience  is  fnlly  confirmed  by  tlie 
intelligent  Eniilish  clergyman  (Rev.  Ramuel  Radcliff),  rure^l  there  firom  a  chronio 
polmnnary  affection,  and  quite  accords  with  Dr.  B.  Yeo's  views,  "the  oUmate 
is  mild  and  soothing,  and  is  uHpeciully  suitablo  to  casea  tA  irritablo  bronchial  or 
Jaryngcal  catarrh,  to  cases  of  phthisis  with  tt-ndency  to  wmgiwtion  or  inHammatorj 
oomplioationK,  and  to  persons  of  nervous  t<>m}M>-rament.^  "It  is  not  suited  to  persona 
of  a  lympttaiic  and  torjiid  habit "  {loc.  cii.,  p.  262).  The  best  aeasan  for  Arcachon 
we  should  say  is  from  October  to  April  or  May. 

The  SouUtem  HemujJterc  contains  aomo  good  climatio  regions  liolonging  to  this 
group. 

iVfir  Zealand  is  known  to  bv  <me  of  the  most  hpAltiiy  parts  of  the  earth,  and,  as 
already  remarked  by  Dieffenboch  with  regard  to  climate,  resembles  England  more 
than  any  oUittr  country ;  but  it  is  obrions  that  great  difiTcrenccs  must  exist,  as  it 
extends  over  thirtoen  degrcea  of  latitude  (34'  to  -17'  B.  L.)  with  long  cnast  linos 
towards  east  and  west,  with  some  plains,  but  many  hills  covered  with  fortwta 
and  mountains  exceeding  in  screral  places  the  perpetual  snow-liQ&  The 
coaatA  of  New  Zealand  are  much  exposed  to  winds,  which  are  sometimes  violent. 
The  raiiifidl  is  oonsidcrablo — 30  to  dO  inches  and  morr-;  but  the  nombor  of  dry  days 
is  novcrtlieloai  much  greater  tlian  in  England.  Thw  dimatps  of  New  Zealand  may 
lie  called  temperate,  e<|uable,  and  rather  humid  ;  those  of  the  northf-m  island 
belonifing  to  the  warmer  group,  thorn  of  the  middle  island  to  the  cooler,  and  those 
of  tlw  smsU  southern  island  still  more  ao.  '* 

Jftta  jfttftnoutK,  WdlingiUm,  and  NeUon  have  probably  the  most  heAlthy  climates 

•  "  Hnlth-RMorU  and  Their  U«»."p.  2B1.    Chajmian  and  Hall.  18S2. 

f-  "  Tlic  Clinwfe  of  Araicbon.'  By  Ur.  0.  Hamcim.  Tmn»Ut«I  I>jr  the  Kcr.  Siiimi*!  lUdeliff. 
Sour  8.  Kios  k  Co..  m7tl. 
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iimoiuc  the  Iw-jfcr  town?;.  The  hcAlth  of  the  colottist 
vriUi  A  tendency  to  rVipumatic  Iroublips.  We  are  aoqu 
of  caseB  in  wlitoli  by  migiTitioii  to  tlicsc  loctUitica  an 
narly  stages  has  1x>en  clicckod.  Dove  j^i^es  in  liie  tM 
Bj^rcs  for  Aucklaml  (aliout  'iC*  N.L.):  AhhuhI  58' 
56'i^3;  Bumiiiflr,  66'-92;  autumn,  5!)'-83.  The  diflen 
hottest  BtHLBon  is,  thenjfoi-e.  1G°-17,  and  tlus  is  probabl; 
in  tho  other  towus.  ^ 

Amougst  tlie  oooler  dimates  of  tiiis  group,  tlios^ 
de«er\*C!  our  principal  attontion.  Tlirrc  are  great  diffei 
ac^cording  to  poaitiou,  on  the  west  or  south-weHt  coasto 
coasts,  and  according  to  local  couG^ration,  aspoct, 
inflaences ;  but  some  points  are  mom  or  lees  conimM 
character,  of  which  wtt  Khali  give  a  short  sketck  i 
when  df'.srribitig  difierent  localities.  M 

The  moBt  prominent  |K>iut  i«  tliat  tlio  mean  tempH 
duo  to  the  degrees  of  latitude,  and  that  this  excetf^ 
piilly  during  the  winter.  Tliis  is  strikingly  illuKtrs 
"  Meteorology  '^ : — "  If  no  more  heflt  were  received  thi 
globe  In  respect  to  latitude,  tlie  mean  winter  iemperab 
3',  and  that  of  Ijondon  17".  But  chiefly  owing  to  U 
Streati)  during  winter,  and  carried  to  these  places 
temperatiireB  are  respectively  39°  and  38° — Shetland  U 
2\'  from  their  proximity  to  tlie  warm  waters  of  the  A 
Norwegian  coast,  the  increase  thus  accruing  to  the 
greater.  To  all  thewe  places  the  Atlantic  may  be  cm 
heat,  in  which  the  warmth  of  the  bummer  months, 
regions,  is  treaxnred  up  and  reaiervefl  against  the  rigON 

Whether  this  is  due  to  tine  Gulf  Stream  alone,  or  i 
current  han  a  great  share  in  it,  as  Carpenter  sufo^M' 
what  is  tineontesteMl  is  the  fact  that  the  climate  of  thi 
by  windji  carrying  to  them  heat  and  moisture  takes  i 
Atlantic,  and  by  the  actual  contact  with  the  warn 
evident  if  we  compan-  the  localities  on  the  west  and  s 
the  oast  coast  The  isothenual  lines  givrn  by  fiucha 
Great  Britain,  not  horizontallj'  from  west  to  east,  but 
direction  at  almost  right  angles,  viz.,  from  north  to  so 
on  tho  other  hand,  run  much  more  parallel  to  the  li 
ifomewhat  towards  the  enst,  showing  a  slightly  greater ' 
west.  Mild  winters  and  eoni  suntmers,  comparative  abfl 
Immid  air,  with  many  rainy  days,  ai-e  prominent  feafe 
they  ai-e,  however,  not  wholly  due  to  tlie  fact  that  Gro 
a  greater  degreo  to  the  circumstance  that  the  prevaiUi 
or  nine  montks,  oome  from  the  south  west,  that  they  i 
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water  vapour,  part  of  which,  by  the  lowering  of  temperature  on  the  cooler  land,  U 
ooDdenflOd  into  ws,t«r  veaiclMi,  mist,  cloud,  and  raiiL  lliis  air,  rich  in  vajiour  and 
water  vesioleB,  is  less  tranficalent  and  U«s  translnoent  than  the  air  in  iiry 
countries;  iieaco  the  vuiiheut  u  yxvy  much  Iowkt  at  Qruenwich  than  in  Uia  high 
Alps  (Waters  and  Kranklaud),  Had  at  the  Riviera  (Martx't),  and  the  direct  sunlight 
l«ae  jKtwerfal.  Ou  thn  otlit^r  httuiL,  tin*  whUt  vaiHjur  chtvkn  the  iiulintiuit  of  heat 
&t  night,  and  thus  equaliHef!  thi^  t^upemture  of  nigbt  and  day.  With  less  sunheat 
during  the  day,  and  diniiiiiiihfd  cooliiij;  at  Hunset^  the  rliill  at  aiinart  ia  In  this 
ooontr}'  less  great  and  less  dan;,;erou(>  to  delicate  iuvuUd»  tliaa  iu  the  bealth-resorUi 
Ci  the  drier  and   brifihtt-r  JUvit-ia. 

While  we  find  in  suh  tro[iica.l  climat^is  rainy  seasona  and  dry  aetJtaoM,  tlie 
rmiufall  is  distributed  in  tii-eat  Britain  and  IreUnd  over  the  wholo  year,  although 
autumn  and  winter  liave  a  somewhat  larger  numWr  of  rainy  days  than  spring  and 
Kummtr.  ^Vnother  point  is  tliat  tlic  total  amount  of  annual  rainfall  ia  on  these 
coasts  ilistributed  over  a  much  larger  number  of  days,  even  if  the  amount  of  rain 
deposited  is  the  same.  Thus,  oceordinii;  (o  Dr.  liowall*.  who  has  carefully  trxamined 
the  met*N>rologicat  records  of  tho  Obicrrvatory  At  t^on  Remo,  the  average  annual 
amount  of  rain  in  28*78  inches ;  this  is  nearly  the  same  at  Bournemouth,  viz., 
38'81  inches;  but  while  the  number  of  rainy  days  at  San  Kemo  ia  48,  that  at 
Bournemouth  is  156*3.  The  following  table,  based  on  a  larger  one  given  by 
HaNfiail,  allows  a  comparison  between  these  loodities  in  the  Koutli  and  &outh-w(M 
of  £ngland  with  those  on  the  Weatem  Riviera. 

Vayt  at  nin.  IiwiImi. 

Kan  R<'mn fB  3fl-7a 

Onran  ....         70  36-48 

Uy^na  U  27 

Boftroemoalfa 156-3  28-81 

Vontnor 174-6  34M 

Twqtuiy  ■         ■         ■         .         ■  '200  39H0 

kiBttt  not  only  have  tfacac  islands  a  larger  immher  of  rainy  tiayg,  liut  on  each 
■miny  day  the  number  of  rainy  hoHr$  is  much  greater  than  at  drif  r  iini)  warmer 
Itealih-rrsorts.     At  San  Remo  rain  falls  on   "nn  more  than  195-6  hours  for  the 
isrhole  year,  or  a  little  more  than  eight  days  and  nights.''     Wc  are  not  aware  of 
publistied  rec-ords  of  the  hours  nf  rain  on  the  coastH  of  Qrval  Britain,  but  the  tigurcH 
would   be    nnurh    larger.       At  the   Riviera  and   at  most  sub-tropical  regions  the 
rain  descends  heavily  tluring  a  few  houni,  other  honrs  of  the  same  day  being  often 
entirely  raintess  and  even    bright ;   while  in  litis  country  small  quantities  often 
fall  during  the  entire  day.  the  air  and  »ky  n.-maining  coustantly  gloomy.  Tliu  distri- 
bution of  rain  over  so  many  hours  gives  time  to  the  lanil  to  alworb  tho  moiKture, 
m^  \at«T  to  evaporate  it  again  throughout  the  whole  year.    Henoe  the  lieautiful  green 
^■Mte*  tiehia  in  thase  rn^ons,  compared  with  the  scanty  verdure  and  tho  parched 
^Be  of  the  land  during  a  gn^t  part  of  the  year  on  the  Riviera  and  similar  regions 
^^The  relative  moiiitiire  ia  i-ather  liigh  in  all  |>art.s  of  this  (x>nntr}\  varies   iu 
'Aflfaraut  localities,  and  ia  larger  in  autnmn  and  winter  than  in  spring  and  summer. 
*  "flan  Remo  and  the  Wi'ntem  Riviera."    C]r  Arthur  Hill  Hmm]I.M.D.     Lwigmua,  1979(p.tilV 
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In  compttring  the  climatic  qualities  o{  theEU  islandi 
we  must  always  hear  in  mind  that  the  hygienic  oom/ifi 
everywhere  and  at  all  time^  are  infiniloly  tni|ierior,  i 
health-resorts,  and  that  if  they  become  through  tu 
defective,  the  publicity  of  the  fact  generally  soon  le&d 
Uence  th»  health  of  the  inbabitaots  is  better,  cpidemi 
frtHjuent,  thft  mortality  is  comparatively  low,  food  s 
and  metlical  advico  is  everywhere  in  reach,  ^ 

To  sum  up  ill  a  few  words,  the  characters  of  tb^l 
and  Irelaml  are: — Rather  high  degree  of  humidity  ;  gi 
tlie  gpographical  latitude  ;  great  equability  with  r^ai 
day  ;  duluess  of  atnioHphere  ;  favourable  conditions  a/ 
uiodatiou  ;  health-giving  and  tonic,  though  not  agTeM|| 
amount  of  energy  of  constitution.  fl 

OoriRidering  the  size  and  shape  of  Great  Britain  n 
of  their  coast  lines,  it  is  evident  that  there  must  be  oo 
ulimates.  In  a  rough  way,  wo  may  describe  the  west  c 
as  warm  and  moist,  the  east  coast  as  rather  dry  and 
of  the  south  coast,  as  far  east  as  Sidmouth,  is  moiat  oi 
poi'tioU' — the  south-east  coast  beginning  from  Su  Leoow 
ia  its  cliaructem  tliH  east  coast,  being  drier  and  lea  m 
nmewhat  warmt;r  than  the  east  cnaAt ;  the  region  hkt 
and  south-east,  iucludiiig  Bournemouth,  llie  Isle  of  Wi 
being  fairly  dry  and  warm.  It  is  especially  in  winter, 
that  the  difierenca  in  temperature  sho«it  itself  in  a 
of  the  isothermal  lines  for  January  given  in  A.  Bu4 
manifost'S  this  in  u  most  graphic  luauner.  We  m 
sketch,  and  can  only  roughly  state  that  *c  have 
cotuits  of  England  and  Ir'cland  an  increase  of  warmth  i 
and  we  see  that  the  temperaturo  gradually  risea  { 
the  south-west  const.  This  diflerence  is  due  to  i 
oontaot  with,  the  sea,  the  wnrnith  of  which  likewise 
east,  being  in  the  ueig}ibourhood  of  the  8cilly  Itk 
than  near  Dover.  The  difference  between  the  east  a 
from  January  to  May,  with  the  increasing  juwcr  i 
appears  in  the  summfr  innnth^,  when  it  ia  evea  sonetii 
carrying  part  of  the  warmth  of  the  adjacent  oogdij 
Britain.  ^ 

We  canuot-give  here  a  sketch  of  the  looalitws  o? 
JiealUi-i-esorts,  but  must  restrict  ourselves  to  a  few  of  \ 
we  divide  them  into  (a)  minUr  and  {h)  summer  retorU^ 
that  the  winter  roBort«  are  useful  in  winter  only,  and  t 
only,  for  the  fonner  ofTor  occHsioiially  for  some  a 
sunmer,  and  the  latter  may  be  often  resoi-ted  to 
\o^  shelter. 
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WisTEfl  Resorts  on*  tdb  BBmsn  Coabts. 

QufeiMtowii  lies  on  the  soHthfm  accliviiy  of  the  southern  hill  of  tlic  Island  oC 
Cove  in  Cork  Hiurbonr ;  it  rises  up  in  terraces  iJmo«t  from  the  vfttor's  edge,  is 
vrfll  sheltered  from  the  north,  ami  quite  open  to  tha  south.  It  tins  a  remarkably 
mild,  oqaable,  slightly  humid,  and,  to  some  cotiatitutious,  somewhat  n-Uxiug,  climate. 
Its  annual  temperature  is,  ocoordmg  to  Dr.  Scott,*  01*'tl3  ;  fall  of  rain,  33-95  io,; 
mean  dew-point,  4G"  ;  menn  uriiitor  tivnipei-ature,  44**31 ;  mi^an  B|iring  tcmjietnturc, 
50''I7  J  mean  of  winter  and  spring,  47"*I9.  The  mean  lcraperatur»-fi  of  ihp  year  and 
of  lliu  seuHons  are  very  similar  to  those  of  Tortjuay,  and  higher  than  those  of 
Hastings,  Bournemouth,  and  Ventnor.  .Similar  to  those  of  Qaeeustown  are 
the  climatic  conditions  of  (rUnyarr^,  a  harbour  rich  In  heaaty  and  witli 
singularly  indented  coast  lines,  running  in  from  Jiantrt/  Bay. 

The  liefvt  known  winter  resort  in  the  Wf»t  of  .Srotiaiut  is  the  hlntuf  of  Bnt^  in 
which  Rnfh^Miy^  the  capital,  oflerx  good  accommodation.  The  little  island  is  oidy 
eighteen  mtles  in  length  from  east  to  west,  and  four  to  six  miles  in  breadth.  It 
lies  at  the  mouth  of  the  Firth  of  Clyde,  and  is  almost  surrounded  by  the  liigh  lulls 
of  the  o[i]K>Kifce  coast,  the  highest  point  of  the  island  itself  being  only  MO  altove 
sea-level.  8ir  James  Olark.f  who,  from  communications  by  Mr.  Thorn,  gives  an 
accurate  account,  with  meteorological  tables,  states  "that  the  temperature  never 
falls  low  during  witit<>r,  nor  risen  high  in  summer,  so  that  ita  yearly  range  is  com- 
paratively limiterl.  being  under  40',  which  is  at  least  15*  less  than  that  of  CMasgow. 
It  rarely  falls  bptow  30%  or  rises  above  70'.  In  scvore  frosts  on  the  mainland  of 
Scotland,  the  difference  l>etween  Gla^^w  and  KoUiesay  is  often  from  10"  to  IfiV 

Several  other  lo^-alities  on  the  western  coast  of  Scotland,  and  the  afljacent  isles, 
prolwbly  offfr  nimilnr  climates — vit,  mild  and  e<iuiilile,  and  rather  humid  ;  but  the 
meteorological  nhjier\'ationi  are  as  yet  scarcely  sulKciently  atlvanccd  to  allow  an 
accurate  appreciation. 

The  Scifli/  Ithinds,  sitiiatod  alwut  twi-nty-five  milejt  frrmi  Lnnd'H  End  and  forty- 
two  from  Penzance,  possess  acoording  to  Dr.  Tripe's  J  rieacription,  "  the  most  etjuable 
■winter  temperature  in  the  British  Islands,  if  not  in  all  Euroi*.'*  The  mean  tempi'ntture 
of  the  five  coldest  months,  Kovember  to  Mai-ch,  was  at  St  Mary's,  Scilly.  47'-9  in 
the  four  years  1 373  to  1B77;  the  mean  maximum,  50**5;  mean  minimum,  44**9 ; 
OKan  daily  range,  6°"0 ;  mean  monthly  range,  liJ"*?  ;  mean  relative  humidity,  89*  ; 
number  of  rainy  dayn,  107  ;  rain  in  inehea,  1713;  winds  from  north  and  east,  50 
<lHy8  ;  from  south  an<l  west,  90  days. 

/*«ui7i«,  in  the  extn'me  south -west  of  Coniwiil!.  uii  the  sliore  of  tlie  l»eauUfuI 
Mount's  Bay,  has  little  slielter  from  winds,  but  u  remarkably  oijuable  tcmijicruture. 
The  mean  annual  temiKTature  according  to  Forbes  is  SPS,  which  is  only  V\  more 
than  London,  but  Penzance  is  0'  warmer  in  wintor,  I*  warmer  in  spring,  2" 
cooler  in  summer,  and  2*  warmer  in  autumn.     The  difference  between  the  warmest 

.,>  *  **Ootb«U«iUMlTop<^p«r>bro(tliftC«nofCa[]c."   "  DubUa  Journal  of  3I«liMlfklaDoa,"*ol.jiIiL 
t  "Tb«  S«altu7  InduMUM  of  OIiin>t«.'*  By  Sir  Junes  CUrk.  Hut.    Uadon,  IftlTi  4p.  ITA). 


t  "The  \Vlnt«r  CUrnAt«  of  kdib  Engluh  Sa-dde  Health -Konrts.' 
"  ^jnarlalj  Journal  o(  Uetcorolojor  uxt  Basaodft;*  ifdl,  U7^ 
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owes  its  warmth  principally  to  the  aht^Iier  aflbnied  by  high  surrounding  laiul;  bat 
the  ground  £or  exeruiae  is  too  litniteJ. 

Thuif)  uro  many  otiier  locolitim  on  Uw  aonth>w<»t  oonxt,  which  may  be  nwd  u 
heAltli-Ecaorts  for  a  shorter  or  longer  time  nntter  special  circumitauueH,  which,  how- 
0Ter  va  do  not  tnontion.  ai  the  aooommodation  \»  not  safficienl  at  present  to  render 
tbem  available  as  winter  reaorta  to  a  larger  number  of  invatiiLs. 

Here  we  might  niuntion  also  the  Chaimtl  IdmuU,  hut  owing  to  their  exposure 
to  windji  from  ^  quartera,  thi*y  belong  mora  to  sonuuer  and  autumn  tlian  to  winter 
climatea  Some  locaJitifs  on  tike  north  ooast  of  Cornwall  and  Devon^  ag  Kew 
(jiiay>  llfracoinbe,  Lynmouth,  and  Lynton,  poMMMti  likewise  many  adTantages  as 
winter  reports,  am)  are  likely  to  be  uiimI  iu  such  in  future  veara  We  ahall  plaoa 
them  amongst  the  uammer  resorU  simply  becauM  they  ant  at  preeeDt  siKwially 
resorted  to  ilunng  summer  and  early  antamn. 

The  centre  of  the  tnuth  coaH  pouesKs  two  of  the  most  important  winter  stations 

Enijlftjirl  ;  ftoumetru»Uh  and  the  Utui^rd^ff". 

Hourn^maiitk^  on  a  bay  of  Hamptt)iin>,  nearly  ojvposite  the  weatem  eztrvmily 
of  the  Isle  of  Wight,  lies  partly  in  a  bann.  partly  on  the  dopes  of  the  sarround- 
ing  bills,  which  arc-  covered  with  (ir  treca,  Many  of  the  rillas  lir  in  the  mtdflC  of 
small  pine  grove*,  by  which  the  appearance  of  thf  entire  pUce  is  rendered  quite 
tmlike  other  seaside  plaem  in  Rngland,  and  haa  been  often  compared  with  Arcacbon. 
The  agency  of  the  pine  plantations  in  the  neighbourhood  of  both  localities  is 
certainly  not  confined  to  shelter  from  wind  ;  but  their  ezJialatJomi,  and  their  whole 
on<Anic  life,  pxcreiiie  important  influences  on  the  snrrounding  atmosphere.  The 
Koil  is  dry,  conKisting  of  sand  and  wuidstone.  The  hilk  attbrd  good  shelter  from  N. 
and  K.E.,  and  |iartly  from  B.  winds,  and  this  shelter  ia  increased  by  t}te  ptno 
plantations;  but  to  tlie  milder  winds,  W.,  8.W.,  and  B.,  the  place  is  much  exposed. 
There  is,  on  the  whole,  more  wind  than  at  Torquay.  The  houses  on  the  ilopca  of 
the  fafftem  oliff  are  more  sheltered  from  cold  winds  than  those  on  the  western.  Hie 
nateorological  ob9er\'ations  of  Dra.  Mainwaring,  'Kalla,  and  Comj^iton  fdiuw  that 
1^  tompcrature  conditions  are  rather  similar  to  those  of  Torquay.  If  it  is  leai 
sheltered,  it  is  also  lens  depreasing.  The  amount  of  rainy  days  and  atmospherio 
moisture  may  be  called  moderate. 

Bmwktou}*,  about  two  miles  to  the  we«t,  may  be  regarded  as  a  continuation  of 
Doameraouth ;  partaking  of  thi>  same  oharactfrra  of  soil  snri  fir  plantations. 

The  /»/t  of  Wight,  small  though  it  is,  possessM  a  variety  of  rlimatea.  We  shall 
defer  the  consideration  of  the  summer  climates  to  another  place,  and  restrict 
our!wlvo8  here  to  the  (htdereHf,  which  has  olitained  a  mon-  tJian  Eurqican  fame  by 
the  description  of  Sir  James  CInrk — a  fame  which  has  bwn  upheld  by  the  successful 
working  of  the  model  National  Hfwtpitsl  for  ("'nnsumirtion  at  Vnntnnr.  The 
lingular  landslip  on  the  southn'nstem  portion  of  the  island,  called  the  tTnder- 
flUff^  is  a  kimi  of  terrace,  about  nx  miles  in  length,  from  near  Bonchorch  to 
Blaok  fiang  Chine.  It  is  eflfeotnally  protected  from  tlio  N..  N.R,  KW.,  and  W.. 
and  to  a  great  degree  from  8.W.  Ft  offers  abundant  space  for  outdoor  exercisi* 
OD  almost  nxky  f^mmL  The  chalk  and  sandstone  rocks  rapidly  ahaorb  fluid, 
•nd  leave  the  ground  generally  tlry.     The  aun-wannth  ia  increased  by  reflection 
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good  reputAtioa  an  a  winter  rewut,  specially  for  Uiose  who  oan  bear  n  certain 
wnounb  of  vriud.  LliinUudno  standa  abouc  intenu^diAte  betweeu  t-be  wiuttf 
of  the  souUiWTfSt  coast  and  Ht.  Leonarda  The  following  ore  U>r  principal 
ilogioai  features  given  In  Dr.  Tripe's  paptirs,  frum  obtturvntiona  bjr  Dr.  Janius 
Fiftl  in  Ld75  to  1877,  butweuu  November  and  March:— 


^leAn  uioximuin 
[enn  minininm    . 

"Hiaa  DUmthly  imago 


Uc«n  humiditr    . 
North  tutd  ciut  winds  . 
Sooth  nnd  west  winds  . 
Rtioy  dnvfl  . 
Aoount 


82" 

'I'l  duyt. 
107  dajnk 
88 
Ifi'SSinchei. 


SCHMBR    RkSOITS. 

The  coasts  of  the  Britiith  Iiilas  are  wall  provided  with  localities  which  may  ha 
calltxl  good  siiuimir  re&ortg,  as  well  for  invalids  oh  for  those  requiring  change  from 
or  town  Ut'o.  Tlu-re  is,  indeed,  no  vouutcy  with  siniilar  udvantAgus,  and 
»re  are  few  soa^ide  reaorts  on  the  continent  which  oan  be  oompared  with 
%y  of  tbowi  on  tlie  English  coasta  with  n^nl  to  tlieir  bracing  inBupnoea.  The 
jority  of  these  phtces  offer  not  only  sea  nir,  but  also  more  or  less  [teriboC 
acoomiaodation  for  Si-a-bathiug.  The  best  tiuio  is  from  July  to  October,  but  the 
cUmato  of  nmny  of  tbem  in  very  good  until  December  and  January' ;  and  the 
localitifs  on  tlie  south  and  wmt  ooasta,  which  are  leas  alTected  by  the  eastwinda, 
iiiay  be  reported  to  doling  the  whole  of  tlia  year  by  persons  not  requiring  special 
elter. 
We  havo  not  the  space  to  givo  a  description  of  the  diUerent  places,  but  will  only 
itioD  the  more  important  one«  in  grotipn  according  to  their  position  T^^e  majority 
those  situated  on  the  east  ooasL  have  a  decidedly  stimulating  chuntcter,  an* 
iporatively  dry,  exposed  to  the  £,  and  N.K,  have  low  annual  and  winter 
iperatures,  and  ore  uiodi^rattdy  cool  in  sumiucr ;  they  can  be  specially  roconi- 
snendcd  in  aumaier  and  the  beginning  of  nutumn.  On  the  oonst  of  Scotland  Nairn 
uud  A'ortA  lieruAck  poaaaBs  a  deservedly  high  reputation,  while  SL  AndrwM  uul 
fvrtofiflio  are  likewise  much  reaorted  ta 

On  the  coast  of  YorlLshiru :  Rakar,  Sahburn,  WTiitinf,  S^iarbnrottffk,  /tZsy,  and 

HiityUm  ;  in  Norfolk,  Croinef,  Ynrtnouth,  Lovx^/i ;  in  Suffolk,  AUIhoroutfh  iwid 

Yfliettotr;  ill  hlasex,  HWCwiand  Satuinrwl;  on  tho  eastern  side  of  K(>nt>  I/erufi  Bay, 

^tntijat«,  MurtjaU,  BroadttairB,  RamagaUf,  SI.   Lautretice,  and   Oval ;  and  on   the 

ith-east  coast,  Dovrr,  FoUcatong,  Sandgai^^  Hijihe,  which  have  a  slightly  higher 

iporatun>,  ore  to  socio  degree  slxultvrod  from  north  winds  by  high  downs,  and  oon- 

iu<-  to  otl'er  conniderable  climatic  odvanta^^  till  December  and  January — a  remark 

fjiicli  Applies  Ktiil  more  to  thi>  dilferont  stations  on  the  Sussex  coast :  Uie  clifn  above 

stings  and  St  Lnonards,   SasUiounu^  Sea/i*rtf  HrujftUm   and    Wiyrtkmg^  LittU- 

tmjttoti  Hitd  B(Hfnor — all  ihme  localities,  as  already  stated,  are  of  a  more  or  hiss  tame 

and  braciny  chnnictcr.  but  there  ore  wide  difieroaoes  between  the  diBerent  places^ 

and  even  l)etween  diH'crent  portions  nf  the  same  place.     At  Folkettotu!,  for  instance, 

\c  houses  situated  close  to  the  beach  are  almost  entirely  sheltered  from  the  north. 
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nttTAct  many  vimtors,  who  cHlicr  ciuuiot  hear,  or  are  not  in  want  o(,  dpuidMUv 
Iji-itcing  dinuite.  Xtw  Quay  and  Bntit  in  Cornwall  promise  to  become  ver)'  ii»ertil 
rmorts  ;  Banutapfe,  Hfracomhr,  Lynlon,  and  Lytunout/t  are  the  moat  attractive  placca 
on  the  North  Devon  coast ;  and  the  metoorolo^icul  tables  published  by  ]>r.  Tripe 
for  Barnalnple  indicate  (-Imt  the  winter  climate  is  well  adapted  for  many  dr>lic«t« 
tx>natitnitoii.H  if  they  ^rpi  abit*  to  bear  a  oertatn  amount  of  wind  ;  the  more  so  as 
Ilfracomlie  ia  during  the  tire  months  from  November  to  March  1*'3  jvormer  than 
Banutaplo,  and  only  0'-5  colder  than  Tonjuay,  while  the  rainfall  is  lt«s  lluui  at 
Tonjuay  in  i-uph  month.  MineAend,  WrHoit-Sufter-Mar*,  Ctevedon  on  I*wii9head,  on 
the  Bristol  Cliaiinel,  Imvc  the  disadvantage  of  large  muddy  sand-fields  in  low  water, 
bot  thtiy  are  quiet,  unpretending  jdaces,  vrith  lieautiful  walks,  and  their  climate, 
though  less  ircah  than  the  north  coast  of  CDrnwallf  can  scarcely  be  called  relaxing. 

On  the  wrath  coast  of  Wales  tJie  most  important  plac-e,  with  a  mild,  fulrly  dry, 
but  decided  sea  climate,  ts  Tcnhf  ;  further  east,  with  less  dwided  st-a  (.-liiiiHt-eK  bat  in 
bcantiful  situations,  are  Llnnat^phm  and  Frmjtidf.  The  west  coast  of  Wales  has 
only  two  plares  where  cUmatio  advaiita^^  are  combined  with  good  accommodation, 
vir,  Ab«r*j»Umth  and  Barmouth,  both  having  rather  mild  and  humid  climates 
with  fair  shelter  from  E.  and  N.,  and  eiitim  expnanre  to  W.,  8.  W.,  and  N.W. 
BanuDUth  has,  however,  the  drawback  of  large  muddy  sand-fields  during  low  water 
Un pretending,  and  somewhat  similar  to  Aberystwith,  is  Ah«rayrony  at  tlie  point 
where  the  river  Ayron  flow«  into  the  Bay  of  Cardigan. 

The  localities  on  the  north  coast  of  Wales,  though  somewhat  fresher,  belong  like- 
wise to  the  niild  and  rather  humid  cliiaates :  BvaumaTU  on  Anglesea,  at  the 
entrance  of  tlie  Menni  Htraits,  in  a  splendid  position  and  with  good  sea-battiing  \ 
Aber,  Penma^nnutwry  Llantiitt/no  (already  mentioned  amongst  the  wint<*r  resorts), 
Aberffeif,  and  Bhjft. 

The  coasts  of  Chesliitv  and  Lancashire,  under  the  inflneooe  of  the  Irish  Sea 
fully  exposed  to  the  west  winds,  share  with  the  whole  of  the  wert  ooftst  rather 
high  annual  temjieratnres,  cool  summera,  tolerably  mild  winteni,  and  somewhat 
bumid  air 

SofitAfort  is  the  princi]^!  locality,  and  olTers  good  aocomntodatioii,  but  Uayhke, 
jWur  BrigktuJi,  Lytham,  Blaekpooi,  and  Fleettocod  are  likewise  valuable  resorts  in 
those  busy  regions.  Qrang^^  in  Morcambe  Bay.  has  a  beautiful  and  very  sheltered 
KJtuation,  and  may  serve  as  a  winter  station,  but  only  for  short  periods  of  time,  as 
it  lackii  enlivening  qualities  for  prolonged  residence. 

The  Ish  of  Man^  with  good  acoommodntion  at  DovpUu  and  Rainwy,  has  an 
entirely  marine  dimate,  being  situated  in  the  inidiil  of  the  Irisli  sea,  about  82 
miles  from  Liverpool.  The  mean  temperature  of  the  yea)*  is  about  that  of  London, 
49''5,  but  that  of  summer  is  only  nbout  flH'-fi,  therefore  nearly  foor  degrees  lews,  and 
tliat  of  the  hottest  month,  July,  G0'*2.  Thi*  summer  climate  is  more  bracing  than 
that  of  any  locality  near  the  western  roast,  and  the  seo-liathing  is  very  good.  This 
island  deserves  to  be  more  appreriatefl, 

SUloth,  on  the  Solwuy  Firth  of  Cumberland,  has  a  mild  and  comparatively  dry 
climiite.  Tlie  number  of  rainy  days,  viz.,  150.  and  the  amount  of  rain,  viz.,  32'G 
inches,   are  not  vety  greats  and  would  nrobably  be  greater  if  the  mountains  of 
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liked  by  those  who  prefer  «  fBer«  <|uiet  ami  soraewhAl  leu  extMiiUiiru  phice  thui 
eithrr  Trouvili«  or  hfiaiwillf,  the  ran&t  foBhioiukhto  lieaside  resorU  on  Uiih  coi<it:  botli 
are  in  dotie  proximity  to  ann  another,  und  are  proridcjd  vith  i^xcellfnt  hotels 
aiul  privato  ludgiu;^  fine  wttlks.  and  ever)-  kind  o£  amuKctaect.  The  Kambi  and 
bathing  are  xfry  good.  Utr^int,  forniorly  only  a  Bniull  fishing  villagu,  hoa  vofy 
piL-ture«c)uo  rliH'&  of  fantastic  fonnft,  and  tine  walkii ;  and  us  the  fnvountc  rcaidenoir 
of  Bome  Freuch  artisia.  F^cnmp,  a  few  miles  further  on^  on  th«»  ^Itore,  is  a  larger 
town,  to  the  wL*st  of  which  an  £tahlxs$ejnrjU  tU  Jiaitu  de  if&r,  an  hobO,  and  'inllas 
are  eoiistriict«(|  for  Uie  acoommodalion  of  visitors.  Dieppe,  tlioiigh  one  of  tb» 
chief  Hshing  porta  of  Franoe,  la  likewise  a  favourit<^  and  fashionahlp  niitnne  reeort, 
not  qnite  so  Nimple  as  Etretat,  but  with  many  inii^rcsting  locatitictt  in  thn  neigh- 
buarhooct.  St.  Fu/ert/  en  Ctatx,  another  araall  fishing  town,  has  fair  accommodation 
for  w?a-bathii)g,  and  is  said  to  bo  the  place  where  WnUaiii  tlut  Conqii4*rDr  em- 
barked for  England.  Treport,  the  port  of  £u,  bos  likewise  i-ist-n  into  a  fiivoiirit*» 
aeo-bathiii;.'  n-strrt,  with  a  lar^  establishment,  anil  n  fine  pn.mieiiat1e  alon^  thi.! 
8ea<  BotJo'jm  and  CiiUiia  are  too  well  known  to  require  description.  TJio  smaller 
phoea  are  to  moat  people  preferable  as  bealth-resorta. 

The  Belgian  coaH  poBseesea  in  OiAerute  one  of  the  moKt  renowuinl  Kcjuiido 
reeorts  in  ISurope.  The  sands  are  unrivalled,  the  wavca  are  verj-  jrawerful,  tlie 
ahore  ia  exposed  to  every  lifeeze ;  the  animation  and  occasional  naiv*>ti  of  tlio 
Mxoal  life  are  very  attractive ;  but  the  natural  beauties  of  country  Mich  as  ar« 
oAred  hy  many  English  places  are  absent.  JUanhmberyht  waa  until  lat«^1y  a  much 
more  simple  place,  bnt  is  now  another  Ostcnde. 

lirytt.  a  liKbinx  villai^v  nbont  (our  miles  t'urilicr  along  th»  roast,  oflTcrs  equally 
^Qod  seA-Tmtliin^,  fair  accommodation,  and  is  not  subject  to  tlie  secial  taxes  of 
expensive  HreRses. 

Hchevci^ngen,  on  the  IhUeh  tx/cut,  about  three  miles  from  thu  Huguoi  is  one  of 
the  moat  agre*:-abk'  and  best  an-anged  seaside  resorts  on  the  ContiUDiit.  The 
immediate  nei|rhbourhood  of  a  beautiful  forest,  intersected  with  numerous  walks, 
and  of  the  Hague  are  great  attractions. 

The  German  eoast  oontains  likea'ise  some  well-situated,  bi-acing  ae»  places,  utustly 
on  small  islands,  which  are  likely  to  be  in  time  much  more  developed  than  they  aru 
ftt  present.  Tliey  have  all  bif^ily  stimidating  and  tonic  cltmuU-H,  good  sea-bathing, 
with  ]iowerful  waves.  We  will  only  namo  the  principal  loealitii'-s  witJmut  any 
comments,  as  they  oj-e  not  yet  likely  to  be  M-anted  by  eitht>r  Kiij^lifJi  or  Auioricaus  : 
— Borkuut,  Nordem^jf,  BttUru-jti,  Ijnntjtroojf,  Spikvroog,  IVanfferooji,  Danya;H, 
Cuxhacetiy  Wi/k  oil  /Vir,  and  fKutor/ftm/  on  ,St/tL 

Tlie  localities  on  the  shores  of  the  Baltic  are  less  stimulating,  but  uuisi  of  tliem 
have  tlie  a<lvantage  of  beautiful  fore«tfi.  They  are  excellent  summer  i^esorta  fm-  the 
inliabitants  of  tlio  north  of  t^iermany.  MaritrUffnt,  DuMernhrook^  TravemUnde, 
/)obrran,  H'aiitsmUnde,  Futi/tu,  Jlerin/iidot^f  Mtsdroy,  SteinemUnde,  JiH^jcuwald^f 
Coliery,  Zoppot,  and  Cranz. 

The  coasts  of  Norway,  Sweden,  and  Denmark  possess  likewise  seaside  places 
with  thoroughly  stimulating  climates. 

The  southern  kmnitphtre  contains,  no  doubt,  many  localities  which  mig^t  be 
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Williams,*  Marccc,t  8p«rk8,t  H.  Husall.$  and  othen^  The  narrow  atrip  of  const 
c&Ued  tbo  WestTTi  Kivii'ra  has  a  «Ify  soil,  geticralljr  limestotii*,  is  oi>cii  Uiwaitls  tto 
wann  and  warmtli-Eponding  Mf^iliterranean,  U  more  or  Itn  sh^ltrtvd  hy  a  Kiurrior 
of  mountains,  which  not  only  inwentH  accesa  t»  cold  winds,  bat  inormaoa  thft 
temperatiiro  of  the  air  partly  by  reileotluu.  partly  by  ulidurptiun  of  ht*at  during  tho 
hot  parta  of  the  day  and  year,  and  by  giving  it  out  iluriiig  tlie  loM  parta  Thus  tho 
temperature  during  the  six  cold  months  of  the  yenr  is  H'  to  10'  Falir.  higbftr  than  in 
London,  v-iz.,  about  5'2'-5  a^ust  43'.  The  relative  moisturv  of  the  aii*  in  moderate, 
viz.,  abont  GA'  to  7*2'  against  88*  to  90"  in  London ;  the  numbur  of  rauiy  dnyn  is 
small,  about  45  to  50  during  the  aix  months,  half  of  what  it  U  in  Kn;;ltu)d  ;  Oetobn-, 
Korember,  December,  and  March  being  wet,  January  and  J-'obruary  dry.  The 
uumlwr  of  Himiv  days  'vt  about  live  tiroua  greater  tlion  here,  viz.,  110  to  120  during 
the  season ;  fo^  and  mist  arc  as  much  m  abwnt ;  the  thtirmomotcr  Kcldom  sinks 
below  28'  or  30'  ut  night,  and  this  rarely.  Tho  suuheat  is  very  gr«it;  tho  mean 
difierencei  between  thr-  black  bulb  thermometer  in  the  sun,  and  the  hhacle  t<'m[ienttttnj 
being  about  73"  Kabr.  during  tho  winter  months,  viz.,  128' 9  Kalir.  in  the  sun.  aod 
fifr"*!^  in  the  ahode.i;  There  are  in  addition  to  tho  general  windn  tho  daily  land  nnd 
sea  breczett,  by  which  the  air  'ib  kept  siiflicieutly  p\irifit>d.  Tlie  motit  marked  gcuwal 
winds  arc  the  north-wost  or  "mistral,"  the  south-east  or  "airoeco,"'  the  north-east  or 
••greoa'*  The  Hen.'eat  wind  is  t\i&  vtiHrtU,  wliich  blows  prineipally  in  March,  hut 
thera  are  occasional  violent  northwest  winds  at  other  timen  in  winter  and  spring. 
It  is,  according  to  Maroet  and  others,  always  attended  with  a  low  state  of  barometer. 
The  touth-KUt  wind  (sirocco)  blows  only  now  and  then  I'or  some  dayH,  and  is  l4ien 
ikiiuost  always  followed  by  heavy  rain,  although  it  seems  not  to  be  in  itself  k  moist 
wind.  The  nortk-emt  wind  (gnoo)  in  lewt  fretpient  at  tlie  Western  tJian  at  tho 
t'2a£tem  Rivieni :  but  is  usually  a  biting  euld  wind  when  it  blows,  "  ofUm 
accompanied  uitli  sl<H-t.  hail,  or  snow."  The  east  wind  prnp^^r  is  not  a  frequent 
wind  during  tbf-  reason  at  the  Riviera  ;  and  tlie  nortli  wind,  or  tramontana,  is  almost 
itirely  kept  ofl'  by  high  mountain  chains. 

It  may  Im-  generally  stat4Nl  that  daring  the  six  months  of  seoaou  the  air  is 
iolecably  ealm  on  00,  moderately  agitated  on  80,  and  moi«  or  le«H  violently  so  on  40 
da^s ;  that  DlictdiImt  and  January  arc  the  least  windy  montlts.  There  is  everywhere 
sufficient  opportunity  for  exercise  in  moat  attrnctive  localities.  The  eflWt  of  the 
climate  is  stimulating  and  exhilarating. 

The  iltAadatnioffet  are  the  great  difierence  between  sun  and  shade  tempcratnrei, 
and  south  and  north  sidca  of  houses;  sudden  change  in  temperaturo,  witli  some 
condensatiou  of  moisture  at  about  sunset ;  the  fn.i)ueney  of  wind  and  of  clouds  of 
tlust  in  the  atmosphere.  To  this  must  be  aildod  that  the  social  Ule  offers  too  many 
tomptations  to  the  invAlid.  who,  according  to  an  injurious  habit  prevaiUng  in  tliis 
district,  does  not  generally  pUce  himseif  mider  tlie  entire  control  of  Win  doctor,  but 

*  **  Tfao  (Hlmua  of  tlie  Sontli  of  Fnaoc,"  1870,  ud  "The  InBueoM  of  CUmale  in  tlio  Tmatmetit 
of  PnlnioosTT  CoonuDption,''  1877. 

t  "  On  the  Sleditcmacan  Cout  of  th«  3oatb  uf  Fnuiee  ia  Ut  M«dk*l  Aipwta,"  ud  qnito  klclgr^ 
*'  Southern  utd  Swia  Hcaltli  KeMrU,"  1R»3. 

I  "TheR[nen:-^krt«hof  the  HealthReiNnt*."  $  "San  Rmti  nml  the  Wericre  Riviera.** 

Sparlu.  tve.  cif  .  f.  3— (iBoUng  fraiD  "TqrBMiroV  ObMrmtUma  •!  Nice." 
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by  the  lales  des  Uyenw,  a  Utw  roilM  flistent  from  and  parallo}  to  th«  Mni-khoi^. 
The  cUumto  of  Hy^res  ii  wary  jjood  between  Nori^inbpr  and  the  beginning  «f 
February,  with  many  cftlm  und  sunny  (tftvs;  it  ought  to  be  avuid^  afUf  this  pitiod 
by  tboae  vho  are  nnabln  to  bear  the  mistml,  or  at  till  ev«<nta  the  greatest  caro 
ought  to  1*  cxercisefL  With  judgmanr  much  may  ho  'ftdrieved.  Dr.  <JrifHth,  the 
able  phyiucian  uf  Hyurrs,  in  biniBplf  an  iostance,  and  cirairnstanoea  nn-  now  iMVtt^r 
than  lit  the  timo  of  his  arrival ;  thfe  tnuoway  to  %\w  seashorfi,  for  tnittanc^,  tjilc«i 
invalids  amongst  the  phi<4,  wlmre  they  can  walk  and  irih&le  \\»  aron\ati(^  air  without 
muoh  fntigtieaari  expoBurf^.  In  April  and  Mny  Hy^rps  dSmv  again  more  odvantagea 
Many  owes,  complicated  with  n^-irouti  irritability,  do  mnoh  t>*tt»r  hen»,  bK«Ufiri  it  i« 
\em  under  the  direct  iuflnenn;  of  Um  tiea  than  Nice  ami  M«ntone.  More  i>h«lt«i-nl 
from  the  mistral,  and  in  the  midiit  bf  bea«CtAtl  pine  jtlanUltiuiut.  Ik  the  valley  of 
CottaMU^  about  two  miles  from  Hycrea.  Thfin?  are  beantifiil  walks  sheltered  by 
ibe  trees,  cvnn  while  a  inistral  is  bli»a-ing;  and  then?  is  now.  Dr.  (IridJlh  informs 
ns,  a  good  hotrl  at  the  diRponal  of  visitor*. 

CamteM,  on  thg  magnificent  Bay  of  Napnulf.  in  one  of  xht  mof^t  beantiful  RpotJt  in 

Burope.    It  is  open  to  the  aouth.  whwri',  how<-vi»r,  the  lies  doa  I.«rinti  (Ste.  Margu6ritfl 

And  Ht.    Hononit),  som«^iAt  bftak  the  cwcasional  fiercenns  of  the  wind  ;    it  la 

fliudtered  on  the  west  by  the  pleturawprao  Geuw'la,  on  the  cast  by  the  Caiw  Croisctte, 

on  the  nnrtk,  north-weat,  and  nortii-eaitt,  Iftut  Hy-arhain  of  low  partly-wooded  hllfc, 

>)ehind  which  rise  higher  hills,  fomiii  f  th*  MaritJnn*  AtpK;  but  thin  nlwlter 

ia  by  no  mtaiut  c-uroplete  ;    the  near-  vely  though  they  are  by  their  varied 

tihape,  and  colour^  and  T^;etation,  are)  too  hvw,  atul  Chf  higher  chains  aru  too  ftir 

•  iwrao^cd :  the  mistral  especiRHy  ia  not  «nnrt>ly  Jtwpt  (iff,  l/iit  enters  partly  by  a  kind 

l:of  gap  tn  the  north-wmtt  region,  part}y  by  Rip««|iiAg^  around  the  Kitterel  mnnntatmL 

*'A  ridgp  pmjtyting  from  the  northern  range  of  hills,  the  Mount  Chevalier,  on  whi^ 

•'put  of  the  picturewjae  ohi  to^n  standi  rtina  to  U»  Keo-shurc,  and  divides  the  h*y 

-fnto  two  unequal  parte — the  we-Ktem  larger  on«,  which  isaomewhat  more  exposed 

,  to  ftk*  mlatml  bnt  rather  more  KhelteriKl  from  »>iaHt.  nnd  the  Rmaller  ea«t4)m,  in  which 

tJM  eaat  wind  blows  with  mope  force,  the  miBtrid  with  less.     The  western  portion 

in  mon-  airy ;  the  eastern  runs  up  towards  Canntl,  and  offera  in  the  neighbourhood 

of  tliat  little  town  very  aheltered  situatioDR.     Tlie  ve^tmtioiu  deHghtful  though  it 

■s  io  thoeo  coming   from  the  north,  ahow<t  that  the  uhelter  is  not  so  perfect  an, 

for  inatance,  in  Uie  eiurtem  part  of  Meotone.      In  spite  of  tliia  the  long  exywricnce 

of   careful  physiciiin*    like    Dr.  Frank  and  Dr.  Bright  shows  that  with  duo  caro 

lutd  judicious  utilisation  of  the  protect«Ml  nooks  and  pine  plantations,  chronic,  not 

too  m-etJdc,  form*  of  phthiws  can  often  be  arre«t*-d  and   ultinrntely  cured  ;  while  to 

many  of  tlie  other  onnditiona  mentioned  in  the  introductory  pnnigraph  to  this  group, 

the  more  airy  situation  of  Cannes,  the  ample  sc<}pe  for  oxercise,  the  exhilumlinjj 

'  character  of  th«  whole  region,  and  llio  social  surroutidini^  are  great  adTantagee. 

Canneji  possesses  also  in  ita  n^gbbonrhood  Home  tooolitios  wltich  may  tte  resortMl  to 
for  a  iyw  days  orwt^cks  withont  any  fatigue— a  mAtterof  greater  importance  to  many 
invalids  than  is  generally  reeognised.  Our  attention  baa  been  specially  dirt-ctwl  by 
I>r.  FVanfc  to  GroKftr,  which  Hea  on  the  slope  of  the  mountains,  ci^ht  or  nine  miles 
from  C^trmei,  at  an  elevation  of  about  1,000  fee*  abore  Ma-l«vel ;  it  haa  a  aouthem 
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Korvia.  Th«8e  cold  winds,  though  they  do  not  flow  dincct  on  Bordigheni,  nevertlielew 
exanoH  a  marked  inflneuoe  on  tlio  nir  while  they  blow.  Bordighera  is,  tberoforo,  at 
proMnt  not  stiiiud  to  iuvolidi  rc<|uiriiig  mucli  shelter,  but  thun  ithaii  udvautugcs  for 
tlie  other  classea  menUonod  in  Uio  general  remarks. 

,$011  /iemo  consists  of  the  quaint,  old,  pyramid-shapetl,  truly  Itali&n  town,  and  the 
mmerooB  vilbs  &nd  hotel*  along  the  road  and  amongst  the  nlive  gardenx  to  the  eaHi 
and  to  iiiv  west  o£  iL  It  liiii  in  a  wide  bay,  open  towards  the  101101,  at  Utu  foot  of 
an  amphitheatre  of  hills  and  inounioiiLS  prgteoting  it  by  a  triple  chain,  tier  upon  tier, 
rising  from  the  height  of  about  500  to  thatof  nearly  4,000  feeU  The  nearer  hiiU am 
wooded,  and  in  &hape  l<«s  bald  and  nictureaque  than  those  near  Mentoue  and  Kice^ 
giving  to  tho  wliole  mgiun  u  tamer  appearancf!.  The  soil  ia  princi|uUy  ulay,  and 
this  may  oeuse  u  sumewhat  greater  hiuutdiCy  of  the  air,  aiul,  through  this,  greater 
equability  of  tempomture  Tlie  aiuount  of  rain  and  the  number  of  rainy  days 
do  not  exceed  those  of  the  other  Kiviera  rQa>rtef  and  the  temporaluro  does  not 
mateiialty  diHtr  fnim  thatof  Mentone.  The  cost  and  soutli-eoKt  wimls  ore  mostly 
f«lt  during  tint  Kpring  mnniha,  and  the  mistm!  ii  not  aitogether  ahnent,  though  much 
lees  aerere  than  at  Uyeres  or  Gannas.  Albogethsi^  the  climate  is  one  of  the 
mildest  on  the  Kivicnut:  leas  ■timulattug  than  either  Cazmes  or  Nice  or  Bordighera; 
so  that  many  people  de«p  well  at  Ban  Rc-mo  who  complain  of  wont  of  sleep  at  the 
Uiree  pUces  mentioned,  and  some  nervous  persons  bear  thin  climate  who  oannot 
stay  at  Nice  or  Mcntonc. 

The  newest  candidate  for  the  beallli-reaort  certificate  on  the  western  RiTieru  is 
AioMno,  about  thirty  niili?8  east  of  Son  Kerao,  in  a  bay  with  south-easlera  a^KCt, 
about  live  miles  wide,  tolwnbly  well  prot^tcted  by  a  seuii-circular  range  of  hills, 
between  800  and  1,800  feiTt  high.  The  shelter  is  tiomewhat  les  perfect  tlian  at  San 
Bemo,  aiid  the  principal  hotel  ut  rather  too  near  to  the  sea.  The  acoomniodation  is 
not  yet  quite  so  gooil  as  at  the  older  health-resorts,  hut  those  requiring  no  specio) 
belter,  and  who  are  satifdiod  with  taify  though  not  luxurioiiK,  ncrommodAtton,  will 
6nd  in  Ala^o  a  winter  residence  with  much  natural  beauty,  and  in  l>r.  Bchneexaiid 
Z>r.  Dickioson  physicians  well  acquainted  with  the  advantage*  and  drawbacks  ef 
the  climate.  It  is  to  bo  regretted,  Or.  Sparks  justly  remarks,  that  gas  is  introdooed 
into  the  rooms  of  ttie  principal  hotel 

SoutJiem  Italy  has  attractions  which  it  is  difiicult  to  resist ;    the  chonns  of 

ore  are  ansisted  by  historical  associatioiis :  Ma^na  (iretcia,  with  its  Greek 
colonies,  has  exercised  tlie  widest  influence  on  the  culture  of  Rome  and  ancient 
Jtaly.  The  site  of  Najde*,  with  the  incomporablu  magniticoDce  of  its  bay,  siid 
Vesuvius,  with  its  curling  smoke,  will  nevrr  cease  to  decoy  health-seekers  into  lt» 
precincts ;  but  fascinated  as  we  may  be  by  nature  as  well  as  by  the  treasures  of 
ancient  art  wliich  it  contains,  we  dare  not  describe  it  as  a  keaUh-rttorl  at  presenti 
on  account  of  the  unhygienic  oomUtions  of  which  it  has  not  yet  been  freed. 

The  Bay  of  Naples,  however,  ought  not  to  bo  entirely  shunned  by  Uinee  who  are 
search  of  sunshine  and  health,  for  Cagttllamare  and  Sorrento  are  both  eligible 
idenoee  in  spring  and  autumn,  and  to  heat-loving  persona  even  in  summer. 
lUamare.  or  Oostellamare  di  Stabia,  is  the  old  SUihin  which  Gslen  used  to 
MMnmend  bo  his  oonsomptire  patients  as  a  mountain  healtltresort,  and  'we  can  wcU 
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loc«Utieii>  aud  with  rpgartl  U>  PcUma,  ou  a  bay  wUidi  opens  to  the  south,  wo  ponew 
aoioe  scaUenxI  but  satiufoctury  exiKiicuce  db  stsltoiuury  oues  of  coosumplioii  and 
ohronio  broochiti^.  The  mean  autiual  ttitoperattire  ia,  acoordijig  to  Uaim,  64"'^; 
winter,  5i';  spring,  Bl'S:  autumn,  67\  Amount  of  run  about  19  inches  M<Jio)i^ 
a  tiuaport  on  MinonaL,  haii  a  tdightly  lower  temperatun!  and  more  rain. 

The  Jiftiil«rransaH  coasl  <[/'  Spain  ooutiiiiui  aovt-r&l  Shitly  aatutuvtor;  localities 
tieioaging  to  ihu  cU&s  of  cUmaCee.  Sarceiorui,  on  tli«  Dorth-«&st  oomit-  of  tliin 
peninanls,  is  open  to  iXus  sua  towards  south  aiul  soutJi-widit^  and  sheltered  by  a  range 
oC  hiUs  from  northerly  winds;  it  has  good  accammodation  and  fine  walks  on  level 
iind  gently  lising  ground.  AUoMU^t  is,  like  the  whole  ooust  of  Muruia,  drier  and 
wanner  than  Darccluixa,  and  is  fairly  scrtitmed  from  cold  wind,  but  not  entirely  so. 
VaitnciOy  only  a  lictle  furthuir  north  than  AUciuite,andou  thm  same  coast,  hoe  a  much 
more  humid  climate,  and  belongs  to  tiie  sub-olsw  of  warm  and  moderatAily  humid 
climates.  Malaga  is  described  by  Francis,  who  hss  specially  studied  the  climate  of 
S|Kiu,  as  the  mildest  place  in  Euro[Ht ;  it  Luv  on  sand  removed  {xum  the  seii,  has  an 
eaaiiwntiy  dry  soil,  a  soutU-eaatem  sspoct,  and  is  surroandfU  by  a  semitnrv'lu  of 
mountains  riling  to  the  height  of  3,000  fe«t ;  it  is  protected  on  the  N.  and  N.K,  bat 
axposed  to  the  biting,  dry  X.W,  The  winter  temperature  is  about  54*  to  &5*,  and 
that  of  spring  over  62' ;  both,  therefon^,  ooiudderably  highor  thou  any  place  on  the 
Kirieraa.  The  daily  rangu  is  said  to  be  1^  Ihaa  b\  The  avi^rage  number  of  rainy 
days  is  ooiy  40,  iu»tl  the  sir  is  dry  ;  tho  sky  is  ponwxkably  bright ;  the  Ught  intense. 

OntLa  Aitican  ouast,  Aleanndria  anri  Port  Said  may  be  named  as  belonging  to. 
tiie  dry  mariua  climates,  but  not  as  ht^olth-reaorts.  The  same  may  be  said  of  Smyrna 
in  Attia  Minor,  and  Lamaka  in  Uypnis. 

Athfin*,  in  Graeco,  has  a  dry  and  bright,  but  rery  cbaogeaUe,  climate  ^  quite 
<iulit  ior  afiection^  of  the  respiratory  organs ;  but  diplomatic,  mprcanule,  and  pn>- 
fessknxal  men  alTeuted  with  gnuty,  neuralgic,  and  rheumatic  affections,  have  repeatedly 
found,  relief  from  tiieir  uomplaintH  wjieii  their  duties  required  a  ptolonged  stay  at 
Athens. 

S9uth  Africa  possesses  a  variety  of  valuable  cUnatoe  as  yet  imperfectly  known. 
We  shall  at  present  oonBue  ourselves  to  a  few  localities  on  the  coast,  deferring  the 
consideration  of  th'^'  interior  mountaiuoos  districts  until  wo  come  to  treat  of  the 
iDDuntain  climates.  The  moat  important  place  is  CapeUnmif  on  the  shore  of  Talile 
Bay,  at  the  foul  of  Table  Mount,  which  has  a  height  of  over  3,&00  feet.  The  dimiLe 
of  Capetown  i»  dry,  moderately  wanu,  and  fttimolatttig.  The  mean  winter  tamperir 
ture  is,  a^ording  to  Mauu's  "Colony  of  Natnl,"  about  b7' ;  tliat  of  iii.mng  and 
autumn  about  64';  thai  of  summer  71'.  The  amount  oi  rain  about  22  iuches;  the 
relatiTs  moisture  between  70*  and  BO*.  The  hy^ouic  conditions  are  fair ;  the  draw- 
hackA  are  wind  and  dust,  eapecdally  in  the  streets  of  Capetown.  The  marine  suburb 
Sea  Point  i&  preferable  fi>r  Invalids,  and  still  more  so  RandsbnKli  and  W^ibecy,  some 
miles  away  from  Capetown,  Wynberg  i&  beautifally  situated  in  the  mitUt  of  pine 
wood^  and  the  climate  is  rery  agreeable  in  February,  JMarch,  and  April. 

In, the  Colony  of  HaUtl,  Port  SOatAeth  W)d  Pvrt  ifatal  or  Durban  arc  the  only 
tolerably  well  known  sea  places,  The  winter  climate*  is  distinguished  by  many  dry 
Aud  Bunny  davsj  the  sommfi'  more  by  rain  and  cloud.     The  winter  temperature  is 
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Thsjr  are  mooeeded  by  a  wind  from  the  aoatb,  which  CBOses  a  very  sadden 
loweoDg  of  the  temperaturo,  and  which  has  to  be  provided  against  quite 
as  carefully  as  tbo  hot  wind  from  the  north."  The  mean  relative  humidity  variea 
dnring  the  dtSerout  monUiRUitwwjii  67'-5aijd  77*'5,isuHually  lowest  from  8<7)t(!inber 
to  Deceml>cr — \i2.,  in  spring;  highest  from  March  to  July — v\z.,  iu  autuum.  The 
cooler  inland  localities  to  whinh  Mr.  Otter  allodeii  ure  probably  Bnthur§t  and 
Gouibum  ou  the  othor  aide  of  tiie  Btae  MoonUins ;  in  the  latter  IhemBelraa 
probalily  some  good  summer  reaorta  might  bo  eatabUahed — for  instance,  at  Mount 
Victoria, 

Melbourw^  the  capital  of  the  Colony  of  Yit'torut,  has  lost  much  of  the  reputation 
which  it  enjoyed  'at  one  time  as  a  he&lth-reaort  in  consamptioo.  Whiio  in  the 
bei^niung  of  tho  it)lotuiiation  there  were  acaruely  any  deatlis  from  nmauraption, 
they  are  now  nearly  iu  iLo  same  pro|]oi'tion  aa  iu  laq^  iowim  of  Eiigluiid. 
Melbourne  is  too  windy  and  dusty,  and  the  changes  of  tempcratnrv  are  too  rapid. 
Let  us  hear  Mr.  Otter's  cxpci-icnoe: — "Tlie  stivets  being  very  broail  and  quite 
straight,  the  wind  sweeps  op  the  dust  in  such  clouds  that  ou  several  occasjoua^ 
when  standing  on  the  steps  of  the  club,  which  is  at  the  top  of  Collins  Ktrevt> 
the  princiiwl  blroet  in  tlie  town,  I  hjul  great  difficulty  in  diatinguislmig  thu  Unea 
of  the  houses  on  each  side  of  tlic  street  at  a  little  distouce  from  whore  I  stood." 
Spring  and  autumn  are  said  to  lie  generally  very  pleasant,  but  some  permns  who 
know  the  place  well,  mention  that  tlie  climate  is  very  uncertain  at  all  timus  of  the 
year.  Mr.  Otter  recommends  some  of  the  suburbs,  as  Toorah,  Richmond,  and 
St  Kilda,  Kii  those  who  ftre  obligwl  to  »tAy  for  some  time,  in  preference  to  the  town 
of  Melbourne  itKelf. 

South  Aiutralia,  witli  the  capital  of  Adeiaidty  is  climatically  inferior  to  tha 
nei^bouriiood  of  Sydney  and  to  Tasmania  for  cx>nsumptive  people. 

IKw*  Amtraiia,  with  llit-  towns  of  Prrih  ami  Fr^tnan/if,  is,  awurding  to  the 
statement  of  Colonial  Surgeon  Ferguson,  partieularly  healUiy,  having  a  vnry  low 
mortality — viz.,  13  per  1,000.  The  scantiness  of  the  popnlation  has  probably 
a  share  in  this  favourable  death-rata 

To  sum  up  about  tho  Australian  colonies:  we  should  not  recommuud  Lhcm  iu  any 
forms  of  advanced  phthisis,  but  they  may  serve  as  permanent  residenu^  to  those  who 
are  threatened  with  phthisis  and  who  are  obliged  to  earn  their  broad,  and  liare  a 
better  chance  at  Sydney  than  at  Colorado,  and  also  to  some  of  those  in  the  early 
stages  d  the  disease.  Tasmania  and  Sydney,  and  some  of  the  sbeep-iarming  stations 
in  the  interior,  deserve,  as  far  as  our  experienos  goes,  the  preference.  Furllicrmorc. 
Taamama  and  Sydney  may  bo  utilis'^I  by  those  to  whom  the  voyage  to  Australia 
has  been  recommend^,  and  the  stay  may  be  extende<l,  according  to  ctrruuuitanoeB, 
orer  weeks  or  months  and  longer,  and  may  in  many  cases  be  advantageously 
ipted  by  tours  into  the  interior  or  to  New  Zealand. 


K  Inland  Clihates. 

Tlte  groat  varieties  of  climate's  comprised  in  this  division  might  U'  MuWivided 
into  many  groups,  aocurdiug  to  uieteoi-ological  characters  and  therap<^utiml  effects 
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riHiiig  from  plains  avay  from  the  soa.  Kqnaliy  difficait  is  it  to  say  up  to  which 
«ilevition  mountain  climAtea  can  be  used  for  health  purpooca.  In  thi-  northom 
parts  of  £uropu  3,000  feet  ti  probalily  the  limit ;  in  the  Alps  and  Pyrenees 
elevations  up  to  6,500  feet  poaaess  useful  climates.  The  Hon.  Lionel  A. 
ToUemarhft  c%>n  goefi  furth'^r,  and  reconimpndfl,  in  his  meet  intereotiQg  article 
on  Uw  Eni^dine,  the  Hospice  on  the  Bemiita  Pass,  aiiont  7,6!t0  fiset  alKive  sea- 
level,  a»  greatly  hu|KTior  to  Fontreaina  "  in  point  of  fatacingneas  ;  "*  and  in  the 
tropical  n^gioiift  10,000  to  11,000  feet  can  certainly  not  be  called  the  upper  limit. 

We  wilt  now  rapidly  pass  through  the  principal  modi&catiAns  caused  by 
elevation  in  tha  climatic  eleni^nts. 

1.  The  atmoipi^ric  prtsstire  decrcasci]  ili  proportion  to  the  increase  of  ele\'atioB 
above  seo-leveL  At  on  elevation  of  1€,000  feet  tlie  pressure  is  only  half  of  that 
at  sea-level ;  the  pressure  on  our  i)ody  is,  therefore^  diminished,  and  the  air 
vbkh  we  inhale,  and  which  surroouds  us,  is  proportioDat«ly  rarefied. 

2.  The  Usmji^rniura  decreases,  ob  n  rule,  with  increasing  elevation :  but  this 
decrease  varie«  according  to  latitudes,  seasons,  aspect,  and  other  local  inflnenoea. 
In  the  average,  a  vertical  ele^-atian  of  about  M2  to  fifiC  English  feet  corrcaponda 
CD  a  decrease  of  1°  Cent.,  or  r-8  Faltr.  In  summer,  the  decrease  of  1' Coit. 
(1*'K  Pabr.)  corresponds  to  an  elevation  of  about  525  feet,  in  winter  to  about 
d25  feet,  from  which  we  li^m  that  tlie  higher  elevattona  are  in  winter  compara- 
tively warmer,  and  that  they  have  a  lener  range  between  summer  and  winter 
temperatures.  The  periods  of  the  day  exercise,  likewise,  a  oonsidervblc  induence, 
for  during  the  early  aftemono  hount,  wlwii  the  vallejs  ore  very  liot,  we  have 
repeatedly  found  the  decreaiw  of  temperature  in  ascending  more  rapid,  fiir  instance, 
nearly  3'  Fahr.  for  a  rise  of  700  feet  from  the  Nioohu  Valley,  near  Zertuatt ;  and 
the  very  oi>poiiite  condition  in  the  evening  after  sunset^  when  on  many  occaaioitH  wti 
have  found  the  air  in  the  valley  cooler  thiui  it  was  400  fitrl  higher  up  an  the 
mountain-sida  We  have  mentioned  the  probable  canse  of  the  latter  dnmmstanco 
in  the  paragraph  on  Atmospheric  Circulation  (p.  '1\). 

3.  The  conditions  of  humvUtji  are  mthcr  complicated.  The  attoluU  moisture  of 
tlie  air  is  decidedly  leaf;  in  liigher  than  in  lower  rejB^ons,  because  the  cooler  air  of 
bbe  mountains  is  not  able  to  hold  m  much  as  the  wanner  air  of  low  regions  ;  iHit 
tiiare  is  no  unanimity  of  opinionfl  about  the  nlaHm  moisture ;  tiay  Lusioo, 
SaufBure,  Humboldt,  Bonningault,  and  Dove  descri)>e  it  ok  te&s  in  elevated  rugioiis; 
Kaeintx,  Bravais,  and  Bfartms  ss  higlicr.  Phuitomour  fuand  the  relative  humidity 
of  the  air  at  the  great  Bt  Bernard  Hoapice  the  same  as  at  Geneva.  Mr. 
Steffen  found  the  mean  aimtuil  relativf  humidity  at  Davos  in  1676,  72'!^%  but 
it  is  to  be  taken  into  conaideratian  that  the  humidity  of  the  air  in  tlie  niiddle 
of  the  day.  and  during  th<>  iMMsiblc  outdoor  hours  of  invalids,  is  much  less  than 
the  figure  for  the  whole  day  indicatea  At  Denver  (41*  N.  L..  104*  W.  Long:), 
in  Colorado,  the  mean  relative  humidity  of  the  air  is  only  40*  to  SO'.f  We 
mast  further  remark  that,  as  pointed  out  by  Stefien,^  in  appreciating  the  degree 

*  "Tha  r|ip«i'Ragft>lute."Br  tha  Hml  liotwlA..  TaUctniuhe.  T\i«  FsxtHii/htit Merintr^^ij^^Mi. 

t  "TruMtokkuuiif  tlteOalanuloU«di<HlSado^."  Itrnver.  1873. 

;  "  Die  Meteuralugucbeu  VerlupltiUMr  voa  Daro*."  iE«.     Von  Willi«lm  St«ff«a.     OMfl,  lilTN. 
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small  qtiantitieB  of  dnst  and  minute  oystals  o£  aea-fiah,"  is  the  cause  of  tiie 
diminiahed  sun-heat  at  the  iica-aliDro  and  iu  uther  low  regions,  and  that  even  with 
a  perfectly  cleor  bluo  eky,  ttansparent  waU-r/  vapour  in  the  air  la  very  activo  in 
abaortang  thr*  least  refrangible  portion  of  the  solar  rays,  reniarka  that  "although 
this  floating  tnntter  is  present  at  great  altitudes,  ilie  bulk  of  it  doos  not  rise  higher 
tliau  d.OOO  fi'vt  above  8ca-lL-\'el ;  and  whilst  only  about  une-sixtli  of  the  air  ia  below 
this  height,  probably  much  more  tlian  one-hoif  of  the  suspended  matter  i^  confined 
to  a  lower  olevation."*  lie  also  points  out,  oa  resulting  from  the  samo  cause,  that 
the  Bun-boat  is  oomparatively  very  liigb  immediately  after  Bonrise,  and  remains  high 
till  closf  to  sunsi't ;  that  the  diOerenoe,  therefore,  between  the  highest  midday  inin- 
licat  and  that  of  morning  and  evening  is  leas  great  than  iu  murine  and  low  inland 
fiUauhtesL  Jt  follows  from  this  tliat  the  difference  betweea  ann  utd  shade  is  greatttr 
than  in  lower  regions. 

5.  The  pwrity  of  tk«  air  with  n^;ard  to  organic  and  inorganic  dust  is,  on  tho 
whole,  greater;  but  tliis  depends  to  some  degree  on  circumRtancnt  which  vary  at 
(iilTerent  localities.  Wherever  we  tind,  however  great  the  elevation  may  be,  towns, 
nanufoctonea,  and  high  roods  witli  much  traffic,  there  we  meet  with  dust; 
wherever  many  human  beings  congregate  in  relatively  narrow  rooms,  rrti!  jmrity  of 
mf  is  out  of  tlie  question  ;  wherever  in  an  Alpine  valley,  famed  for  its  health-giving 
air,  too  large  a  number  of  inns  and  houses  are  erected  and  filled  with  diseased 
beings,  there  the  health-giving  qaalitiee  of  tho  air  must  tKwner  or  later  vanish,  and 
the  euros  ot)'c<jtcil  become  matters  of  past  history.  As  a  rule,  wc  may  assume  tliat 
in  scantily  inhnltited  elevated  regions,  where  there  are  no  decaying  rc^^etable  and 
aJiimal  suUttauces,  the  air  is  purer,  and  that  this  purity  to  some  d^rae  increases 
with  elevation,  especially  if  thia  elevation  goea  baud  in  hand  with  xcmoval  from 
air-contamiiiutuig  influences.  We  find  tJiat  in  higher  elevations  putrefaction  does 
not  so  easily  occur ;  that  in  several  Alpine  valleys  meat  can  he  dried  in  winter 
without  heat  or  smoke,  and  that  this  dried  meat  remains  good  for  years.  This 
purity  of  air  maniffsts  itself  eepeclally  over  large  snow  and  ice-fietds.  We  only  call 
to  mind  that  Pasteur  found  the  air  over  tlio  Mei*  de  Glace  free  from  ferment-like 
aabstances,  w^iiie  the  air  of  the  village  of  ChamonLx,  close  by,  contained  them  in 
large  quantity.  Up  to  a  certain  degree  the  air  of  Alpine  valleys,  covered  with  snow 
daring  four  or  five  months  in  winter,  resembles  the  glacier  air.  Dr.  Bumey  Yoo 
and  Dr.  CHflbnl  Allbntt  havt\  for  such  reasons,  called  tho  air  of  these  high  re^'lous 
antisirptic ;  {KTliapa  aseptic — i.e.,  free  from  sepsis — or  fermentation  producing 
snbiftancee  would  be  more  appropriate. 

6.  The  li^fU  in  high  regions  is  very  intensa 

7.  The  amount  of  ozoiu  is  greaL 

8.  The  amount  of  movrmeiU  nf  air  must  ^-ary  very  much  in  different  locaHtiaa 
according  to  their  position.  There  are  some  very  sheltered  and  somo  much  exposed 
places  at  the  same  elevations.  "Sio  general  rtdes  can  be  laid  down.  In  the  intro- 
ilactory  paragraph  on  Winds  we  have  alluded  to  the  regular  mountain  and  valley 
winds.  It  is  ifcuerally  assumed  that  in  summer  tlie  movement  of  air  on  mountains 
and  iu  derated  valleys  is  increoMd^  and  that  in  winter,  while  the  ground  is  covered 

*"(7l'inntoorTownuidC«ua(Tr.''    »y  rrofowor  PiMkUnd.    Jaly,  US3  <p.  40). 
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«xeroiae  &  ctuative  InfloeDee  in  ulcerative  wad  inflamniBlory  procooee  of  tito 
rrapiratory  orj^ani  It  ia  probable,  as  Waldenbnr^,  Boner,  anH  othcrB  8»<iimo,  that 
mom  blfjod  llowB  to  tb»  lungF  m  higher  rqgtonii,  partly  from  the  dimiiiutlcrii  of 
atmoiphoric  preaBure,  partly  in  conaecjuenw  of  Ifae  increased  evaponition,  and  eliat 
&n  improvement  of  tlw  nutrition  of  the  lungs  is  the  effect  of  this  increased  cffliut  of 
blood.  Uany  obser\-on  havt-  notioed  an  incrauw  tn  thft  aizn  (tdrcumferenci-J  of  the 
thorax  aa  thf*  rttsnlt  of  long  nay  in  high  olevationfl.  Pr.  C.  T.  WilliiunK  hns  paid 
much  attention  to  thia  mbject,  and  hM  Kbowu  it  graphically  in  a  pnpfr  bi^foro  the 
International  Medical  Oongre«B. 

4.  IncfMse  a/  AppftlUe  is  in  the  majority  of  penons,  as  well  in  health  and  diaoase, 
one  of  the  earliest,  though  by  no  means  constant,  effectn.  The  rte^free  of  clovmtion 
at  which  it  occura  viirica  m  difft^rent  individnala ;  io  iiorae  it  ia  roost  marked  at 
elevaciooB  from  2,000  to  4,000  feet,  and  disappears,  or  shows  the  reverse,  above  5,000 
feet;  in  oth<jrs  it  only  marufests  itself  above  3,-iOO  feet,  and  is  most  markt;d  betwrru 
4,500  tuid  7.000  fwt.  In  some,  and  the».*  arc  the  majority,  it  in  mt^t  niarkfx!  in 
■winter ;  in  others  almost  only  in  summer ;  in  soiue  the  appetite  remains  incronseJ 
during  their  whole  stay  at  high  elevations,  while  in  others  it  TTceden  after  a  few 
weeks  or  months  to  the  Individual  average.  More  or  less  iutiioatoly  connected 
with  this  poiiit  is  the  improccm^tU  in  the  tnnffttification^  in  the  fftnerai  nutrition 
at  the  body,  and  in  the  euei^  of  the  muscniar  and  n^rwu*  in/tUrtn ;  effects  which 
afaow  themadvea  in  the  better  colour,  in  greater  regularity  of  functions.  In  yit'n 
t^weigtU,  in  greater  firmneas  <^  muscles  and  ability  to  take  exerciae,  in  improve) 
mental  power  and  exhilaration. 

5,  The  influenoc  on  j/edjp  is  by  no  means  uniform.  The  majority  of  persons  deep 
better  at  modenU«  eleratkms — vix.,  3,000  up  to  d,000  and  6,000  feet  In  othm^ 
however,  sleep  is  at  firxt  often  int^^rrupt^-d  or  diaturbed  by  drcaaa;  geoenilly  this 
disappears  after  a  week  or  more,  but  in  ^me  individuals  sleeplessness  rematnn  ojid 
obliges  tliem  to  descend.  It  must,  however,  be  remarked  that  the  quality  ofsfe^ 
Tsries  much  at  different  localities  in  different  people,  and  that  a  ahorter  period  of 
aleep  in  high  elevations  seems  to  most  people  an  equivalent  to  a  longer  period  in 
lower  regions — six  hours  instead  of  eight  hours  below.  We  often  meet  with  ptoph.' 
on  whom  rootuitain  air  seems  to  act  as  a  aoporifit^  tspcciaDy  amongst  literary  metu 
It  is  possible,  as  Frofessor  Binz  suggests,  that  the  lai^er  amount  of  uzoite  in 
moontiiin  air  haa  a  Khare  in  this  effect.* 

The  difference  in  the  action  nf  the  various  climates  inclnded  tn  thia  aub-divtaion 
is  very  great,  according  to  elevation,  d^^ree  of  latitude,  aspect,  configuration,  &c 
Only  in  general  terms  we  rosy  say  that  the  cfutrtu-ter  of  tnuurUnin  elimatea  in  stimtir 
iaiinff  and  lonui,  6iU  that  lAe  coratitution  must  pota«w  a  crrtain  amount  of  ft%«ryy 
and  power  of  aecrtmmodntion,  in  order  to  be  bmefited.  Amongst  the  most  frequent 
ocnditions  which  .ire  advantageously  inflnenced  by  mountain  climatea  wo  may 
mention  mental  and  bodily  exhaustion  and  atony  of  various  functions  from  over-work, 
town  air,  and  town  life ;  imperfect  couvdeaoeuoe  after  acute  diseases;  weakness  of  the 
skin  with  profuse  perspiration :  chronic  catarrh  of  the  throat  tuid  air  passages  with 

*  Otoofadrttf  \jat%,  ein  ■hlafoiMhettdw  <Jm.     Voq  C.  Bfiit  in  Botui.     BerUucr  Klin  \rMheruhrift, 
^Sei,  No*.  I  ut<l  2. 
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Attacked  to  the  opt-ii  inlouJ  v&ll\?y  of  JmOa*  wlticli  nuis  froni  tea  to  eleven  UiousanJ 
feet  aljovf  Baa-lev^)."  W«  do  not  know  Itow  far  tliiii  knowledge  djLt<.*a  bark,  bat 
Arcbibald  Smith  says: — "This  fact  bos  been  known  and  actad  upon  Eroni  time 
imineniorial  by  th«  tintive  iubabitHnta  mid  pbyaiciann."  In  Kuropo,  it  is  not  thirty 
yvBOi  fiiuct'  Dr.  BrfKua-r"  coumii'iici-d,  ut  Gocrhcrinhr/,  in  SUesiu,  to  trent  pbUiiflifc  by 
tnoojQtaiii  iiir,  ab»Ut<*fi,  bowever,  by  (mjUI  uouubi»,  dtulf  and  eKercise,  under  vf ry  etrict 
medical  aupfnijiion.  Tbe  oomparatively  favourable  r»<alu  obtained  led  to  tbe  fairly 
successful  trlaU  at  Davos,  St.  Moritz,  Falk»uiiU;iu,  und  utber  plauia.  In  Eiiji;laud  tbu 
aubjoct  wail  at  fir^l  nut  rc-Cfivcd  witb  fovour,  lu  spite  of  soiuu  luiwi-s  by  tJie  auilior 
of  Una  article,  writu*u  wilbout  Uieor>'  amJ  prejndict'jt  and  a  very  inntructive  meteor- 
oJogio^  paper  by  Mr.  A.  W.  Waters,^  a  oonimuoicatian  on  the  ulnvated  bt^tb-nnartH 
oC  tbe  soutberu  hemlsphpre,  by  Dr.  Syoies  ThDUipson,§  Dr.  Fraukland's  ruMrarvbcs 
on  %viutM-  tt-ui|ifniture  iu  tbo  Alps,  already  uientlouetl,  and  the  a(.'ti%'u  support 
«£  Dr.  C.  T.  WilUaaiM.  Du[ing  the  but  £ve  years  the  publit-  lulud,  however,  seuiua 
have  und^rffouc  a  rupid  uhaii)$e,  at  ktut  in  favour  of  Davos,  after  an  entbuaiastio 
per  on  tbo  climate  of  Davos,  by  Dr.  Clifford  Allbntt,|i  in  October,  1B77,  and  a 
liiglily  attnctivf,  in  some  reapects  poetical,  but  practically  true,  description  of  tho 
winter  at  Davos,  by  Mr.  J.  A.  Symond»,T  and  a  nnaU  anonymous  book,  "  Davos 
Fbitz,  a  n^-w  Alpine  Resort  forSiick  and  Sound,  in  Sonuncrand  \Vint>:r.''  There  are 
many  other  oomniuni cations  in  Gennan,  French,  and  Cnglisb,  which  we  have  no 
spece  to  mention  at  this  place.  There  are  many  medical  men  Btill  who  tliink  with 
horror  of  what  tbuy  call  "startling,  quaai-Benaatioual  novelty  in  climatic  thera* 
fieutics"  of  trcaiiiiK  uonisuniption  in  Uic  rough  und  cbangeablc  climatea  of  the  European 
Alps;  while  Uicre  are  othen  who  think  that  the  Alpine  climates  offer  the  only 
chance  for  tlioso  attatked  or  threatened  with  consumption.  We  venture  to  think 
that  both  might  with  advantage  to  their  patients  somewhat  modify  their  views. 

Tho  opponcnU  of  Alpine  clivuUet  think  Uiftt  *'  tbo  cold  and  snow  prevent  tbe 
invalid  from  being  out  in  the  open  air,  and  oblige  him  to  remain  in  dose, 
unx'pntilated  roonui ; "  while  in  reality  tbe  m^onty  of  our  |>atients  who  have  spent 
several  winters  nt  wanner  places,  either  on  tbe  Riviera,  or  at  Algiers,  or  at  Pau, 
and  several  at  Davott  or  St-  Moritz,  have  found  that  the  uuiuber  of  days  on  which 
they  could  walk  and  sit  in  the  open  air  was  greatly  in  favour  of  the  Alpine  resorts. 
The  opponents  further  say  tliat  patients  often  "  catcli  cold,"  and  are  tlien  contined 
to  their  beds  and  rooms  for  many  weeks  by  what  may  be  called  iniereurreHt  acute 
diacascBj  an  inilamuiations  of  the  throat  and  broiicbi,  of  tbe  lungs  aud  pleura, 
rheuinati&ra  and  rheumatic  fever.  Wc  have  takeu  the  trouble  to  examine  tho  days 
of  confinement  in  a  tar^'o  number  of  as  far  as  [HUisible  similar  cases  at  both  daises  of 
iucalitiee,   and  Bud  that  tlie  intercurrent  diseases  are  much  leas  ft^uwit  in   tho 

*  "Pie  cIuoiuaclM  LunguiiobwindHiiiliL"    Van  Dr.  HwtBftnn  &Nbawr.    Berlin,  1857. 
"f  "On  tLe  Iiiflufiuw  <J  Alplaa  OlinutM  in  rulaHUMmr  Cotuumptloa,"  Brit.  M«d.  Jovmal,  1867, 
IT.,  aail '"nwtnirDt  of  PhtliiriibrprDilanc(NlRMiJeiu:einEl«vat«<lR«fioa*,'' J/irt/.  ChiT.  Tnn^, 
UL.  19(9. 
"  lUiinitologi«:h«  NVtJgto  ttbw  den  Wlatar  sin  Hoofa^bacs."  Von  Artlmr  Wat.  Wattn.  BbmI, 

iMfd.  Chir.  Trams. ,  1673. 
On  ttaroi  u  ■  El^'^tlO)  Kowrt."  Tbo  Litntft,   1907,  Oct.  20tl)  w\  Oct  2;tb.  faJlowrd  by  other 
n  in  the  La*c<l  in  ■lune,  1878,  uul  July,  1879. 
Dftvoe  iu  WiDtrr."  By  Jolw  Addincton  SraiNwU.  TH*  Hirtniffhtilg  Arfew,  July,  1878. 
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t^e  breathing  is  accelerated,  and  thus  the  hings  are  more  ventilated.  Furthemiore, 
the  lungs  become  fullnr  with  blcx>d,  and  thn  noreft  and  ulcen  am,  thcrefbra, 
compreMetl,  which  is  EtUI  more  the  case  when  tht*  tiBsae  around  them  bmomos 
inflated  with  air,  parti}-  by  recovery  of  oolhipsed  tissue  round  the  diseased  part, 
pArtly  by  a  proce^ts  of  eniphyiiema,  which  is  almoet  always  found  round  pulmonary 
cicatrice*.  We  have,  therefore,  in  higli  elevations ; — pure  air,  Jri/nesa,  coU,  oenti- 
lotion^  and  eompntncny  u  heal  means  of  treatment ;  we  have,  besides,  the  vtilltt&a 
of  the  air  and  the  great  nun-Jitat  on  many  fine  days  pcrmittinf^  open-air  exerciso,  and 
sitting  iu  the  ojien  air;  and  we  have  in  favourablf  cases  the  incn^ast-d  appetite,  Uh! 
disappearance  of  night  perxpiration  and  fevnr,  tJie  improveuient  <rf  the  wholo 
constitution,  which  is  most  important  in  a  disease  that  is  coustitntional  as  wrll  as 
local.  We  can,  therefore,  not  hesitate  to  say  that  in  a  great  many  cases  of 
phthuis  and  phthisical  temleucy,  long  nwidenc«  in  certain  moantain  climatcK  fs 
useful.  Prominent  amongst  these  conditions  are: — 1,  tendency  to  phthisis,  in- 
herited or  otherwise ;  2,  chronic  catarrtial  aflections  of  the  apex,  or  upper  portion, 
of  one  or  both  lungs,  unthout  or  with  affeotion  of  the  lung  tissue  Itself  (catarrhal 
pneumonia) ;  3,  chronic  broncliial  catarrh  of  the  lower  lobes,  with  much  sforetio'n 
in  young  people,  or,  at  all  events,  not  old  people ;  i,  remains  of  pneumonill ; 
5,  remains  of  pleuritic  afiections,  with  and  without  exudation  :  0.  tio-callvd  caseotia 
depouts,  rt-saltiiig  from  catArrhal,  pneumonif,  or  pleuritic  iiffectiona  ;  7,  the  eai'fy 
fttogos  of  phthifiis  in  one  or  both  lungs,  with  limited  infilti-ation,  with  or  without 
cavities. 

llieee  conditions  may  occur  in  individiialfl  to  whom  well-selected  nioantjun  climate 
offer  more  than  any  other  cHmntfs ;  they  nwy  occur  in  such  |«rRons  who.  witli  judi>MOUH 
managemfnt,  may  recover  as  well  in  marine  or  not  rievated  dry  inlatid  i'Iimat<«  Os 
in  moontain  climaltw  ;  or  in  such  to  wliom  (he  latter  offer  less  than  one  of  the 
former ;  or  to  whom  moontain  climates  ore  absolutely  injurious.  It  is  itupoMible 
to  give  short  rul<*s  by  which  the  one  elaiui  can  be  distinguished  from  the  other  ^  (t 
must  be  left  to  the  phyhiciou  to  weigh  the  advantage  and  ilisadvanta^s  in  pvwy 
individual  casc  ;  but  some  of  thu  conditiotui  whicli  are  not  suited  to  ULuuntain 
climates  have  been  already  mentioned  (p.  66.)  WoiiiQst  odd  that  p/Uhitu,  cvon 
in  thi»  earliest  stAge,  o\ight  to  he  excluded  from  Eorupcon  Alpine  dimites,  when'lt 
occurs  inso-called  rrttkU  constitutions,  in  persona  with  on  irritable  ti^artand  droi< 
Intioii.  with  a  constantly  rapid  pulse,  whom  the  slightest  derangement  mokts  feverish, 
who  are  unable  to  bear  cold  and  the  alightcst  changes  of  temperature.  Even  Dr. 
Spengler,  who  formerly  considered  the  climate  of  Davos,  in  all  early  cases,  as  cnraHVo, 
is  now  i^oinst  the  trial  in  siuh  cases,  and  Drs.  T7ngi*r,  Vblland,  and  Pett^rs  at 
Davos,  and  Drs.  Berry  and  Lud  wig  in  the  Kngadine,  arc  of  the  sanie  opinion.  Further, 
pattetita  with  advanced  ^lA  aHU  frogretncr  phthisis  ought  to  avoid  Alptne  clituateb. 
It  may  bo  difficult  to  promise  them  a  cure  anywhere,  but  at  the  warmer  hf^th- 
resortfl  of  the  Rivieras,  Algiers,  w  Madeira,  they  have  more  eomfort.  while  others, 
if  they  knew  tlicir  condition,  would  prefer  the  sheltered  ^<y  tr  their  oirti 

homes  and  friends.  The  same  ought  to  be  siiid  to  all  those  ^^  ^.-.  .  -i.iition,  if  they 
were  to  go  to  the  Alps,  wtiuld  be  lib-ly  to  keep  them,  during  We&ks  and  mouUis 
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nsrfol,  cflji  move  with  much  Icsb  danger  in  summer,  and  can  find  good  looaliliuB  in 
woodiKl  parbi  of  uudtutu  uleration  iu  Switxtirliuid,  the  Black  Forest,  tha  Tyrol,  or 
Italy ;  or  can  go,  u  Mr.  Kionol  A.  ToUcmachc*  would  probably,  with  good  reason, 
BOffgeett  to  still  higlier  plai-e&  in  the  Alps,  in  the  same  way  aa  tlio  invnlidy  at  Colorado 
often  aunp  during  the  summer  months  in  the  higher  n^ona  of  the  Kocky  Moontains; 
and  many  of  the  fairly  strong  Eaglhih  invalids  can,  with  due  care,  go  to  tlie  coat  or 
Bouth-east  coasts  of  England,  or  to  cooler  inland  phiccs  as  llklcy,  tho  Yurkiihirc  and 
Scotch  Hocws,  Braemar,  Hairogato,  tho  n(>igbVioariioods  of  JU'ith  Uill,  llaalemtTc,  4io.  • 

We  will  now  proceed  co  a  short  oocoonc  of  somo  of  the  principal  niountuin 
health-rcsorta  of  Europe,  and  a  few  places  in  other  parts  of  tbo  worid ;  ami  will  bi^n 
with  tlio  localities  specially  used  in  the  ti^eatmont  of  pulmonary  conminiption  and 
allied  con<Utirjni^ 

Dawn  first  claims  our  attontiDn.  Thera  is,  perhaps,  scarooly  another  placo  which 
hoii  gained  a  great  reputation  so  rapidly.  When  wo  diroolod  attonUon  to  it -la ' 
t867,t  there  went  only  two  siuall  village  inns ;  now,  large  hotels  aro  spraid  almosb 
cf»iLinauu:ily  over  a  whole  mile.  The  Valiey  of  DavoB  is  a  broad  Alpine  valley 
parallel  to  tho  Eugadinc,  bat  in  Uio  oppoulo  direction — viz.,  from  N.N.K  to  Hii  W. 
The  snn  has  access  during  the  greater  part  of  the  d:iy.  It  is  by  Uie  [Mwilion  of  tlw 
mountains  remarkably  well  sheltered,  not  only  from  the  oold  winds,  but  to  a  great 
degree^  ihongh  not  entirely,  from  the  dreaded,  rt;}axiiig,  south-west  wind  (Fohn),  ko 
tSui  the  air  is,  aa  a  rule,  rather  still,  ospecutUj  in  winter.  We  have  pointed  out  vx 
tbo  general  remarks  the  large  number  of  sunny  days,  the  high  dcy^ruus  of  san-beol^' 
the  purity  and  tlie  dryness  of  the  air  oat  of  doors,  and  the  romarkable  dryness 
irithin  the  rooms  as  well  as  the  othcir  general  melcorulogical  fe^itiin'ji.  For  moru 
detailed  Uescriptiuns  we  refer  to  the  well-known  ooinmunioations  by  Wutura, 
Speiiglur,  Fmnklaml,  linger,  Clitford  AUbutt^  Addinj^n  Syinonds,  C.  T.  Willianii^ 
Bumey  Yeo,  Petent,  and  others,  to  which  several  other  Engltidi,  a  considerable' 
nomlier  of  German,  and  a  few  French  works  might  l)e  added.  Wo  hava 
already  mentioued  the  c1q&!}  of  oases  suit^tblu  and  those  which  ore  not  suiUblcv 
and  havo  msAe  a  few  remai-ks  aliout  the  best  season,  the  duration  of  tiie 
atay,  the  arrival  and  departure.  As  in  every  climatic  resort,  no  at  the  niomi' 
tain  resorts  for  phthisiH,  it  iri  cKpi>dal]y  necessary  that  the  invalid  should  place 
liimself  immediately  on  arrival  under  the  guidance  of  one  of  tlm  phyniciHUs,  and 
should  strictly  tallow  his  advice.  It  is  of  the  greatest  importauoc  to  lung  invalids 
to  inluibit  sunny  rooms  only,  and  to  leara  how  to  keep  tho  air  in  tbem  pure  and 
oioderntcly  cool.  Crowded  rootOB  ought  to  bo  ayoide<l,  and  theatres  and  ooncerta 
ought  to  \»^  only  cxooptionally  permitted  to  those  who  are  nsally  ill  There  is  so 
raudi  truth  in  Dr.  MacOonnao's  riew.t  on  the  causes  of  consumption  thai  iJiey 
ought  to  lie  men.'  widely  known,  and  invalids  in  mountain  health-resorts  ought  to 
consider  'WAaf  no  devaiion^  air  j/HK-hrwtUeti  Uiiiff  ayaia  brratheti,  i/iehh  immumty 


*  "The  Uppor  Enssdine.' 
1876  (p.  avo. 


Cy  the  Hon.  Uoul  A.  ToUemaetie-     The  Fortmffkttp  Revifv,  Hsfdi, 


+  •■  On  llii;  Infltienco  of  tlw  .Miiiiic  rUinatr  in  r<miHTn]i*i"n."  tiril,  Med.  Jemr.,  18B7.  Vol  17.  fp.  68). 
t  "Oonnitn|>tktD  Aittl  Ifae  UtmUi  acbiwUwd,"  By  Umry  MAoCornMM,  M.D.  Lnagiifcii*,  UtTS  ip.  38). 


$T   MORtTX—TBK    UPPKR   EWOADtyE 


ion 


winters  1B68-71,  and  which  have  beoa  oorrobontod  smoe  at  diflerent  itations  of  the 
UngadiiiB.  Whoerer  viBhes  for  accurate  informattOD  on  the  subjevt  will  &iid  it  iii 
Dr.  Ludwig's  snocemfal  prize  enay.  There  is  much  wind  from  tho  Maloja  in 
summer  dtiriii^  thtf  tmddl(-  houra  of  tho  day  and  early  afternoon,  but  comparatively 
little  iu  winter.  Mr.  Waters,  however,  who  ia  eugoged  wtlh  observations  on  thiit 
point,  tinda  that  ther>'  ut  mor#  wind  at  8t  Morits  than  at  Pavoo.  Th*;  number  of 
clear  dayn  is  very  great ;  there  is  excellent  skating,  and  the  opportnnily  for  ali'igfa- 
ing  ts  greater  than  at  Davos.  Between  1867  and  1872  many  consumptive  in\-alids 
spent  one  or  several  winter*  at  8U  MoriU  and  Samadeo,  and  the  reaulta  on  dioee 
whom  we  had  the  opportunity  of  observing,  together  witlt  Dr.  Berry,  of  St.  Montz, 
were  satisfactory,  although  the  arrangeaitjuta  of  the  hoCrl  for  winter  residence  were 
imperfect  through  the  coldncas  of  the  ball  and  panages.  This  latter  circumstaaoe 
was  the  reason  why  Davos  was  in  the  following  years  reoummeudtxl  in  preforeaoo 
to  Stt  Moritz.  As  the  arrangemeuta  at  the  Kulm  hotel  are  now  good,  the  place  ia 
likely  to  prore  again  Wneficial  to  uiany,  ami  thus  to  sare  Davos  from  bi'comiug 
overcrowded  and  altimately  ruined.  Very  delicate  oaam  of  phthisis,  lu>wever,  we 
should  not  send  to  St.  Moritz,  on  account  of  the  larger  amount  of  wind  ;  on  thf» 
oihor  hand,  toleruhly  robust,  (^ironic  cases,  are  likely  to  do  even  better  than  at 
0avos ;  and  invalids  suffering  from  gtuieral  dcpn.-S5ioD  of  the  aenroua  system,  or 
nialarions  afTi^tionji,  'will  find  more  scope  for  excursions,  and  a  still  uioro  bracing 
air.  We  will  conclude  our  notice  fay  a  ntmark  of  the  same  physician,  from  whose 
letter  of  the  17th  of  January  we  have  already  given  a  quotation  : — ^"St  Moritz  is 
this  ypar  in  ptrfnct  order;  nearly  100  people  are  at  the  "KuUn,"  but  it  is  not 
overcrowfled.  and  the  people  are  moat  happy,  the  food  good,  and  the  rooms  well 
wanned." 

ttnmad^u  3,600  feet  above  sea-level,  the  capital  of  the  upper  Engadine^  has 
atmilar  climatic  conditions  and  grKxl  inns.  Engliah  fiumlioH  have  repeatedly  speut 
whole  winters  at  Samaden,  and  hare  spoken  highly  of  Franconi's  Hotel,  BeminsL. 
Its  bracing  summer  climate  is  well  known.  J'ontreMtia  (.^,900  f(«t)  has  somewhat 
more  Sim  than  SL  Moritz  during  Novwnber,  December,  and  January,  and  would 
probably  make  a  good  winter  mort^  but  llie  hotel  proprietors  are  as  yet  not  in 
&vour  of  receiving  winter  gneata.  The  great  attractions  and  the  bracing  qualities 
of  Pontreaina  during  summer  are  too  well  known  to  require  comment  We  hn\-e 
already  mentioned  that  the  Sernifui  //ogpiz  (7,650  feet),  so  much  recommended  by 
3Ir.  Tollemache,  mar  ser\'e  as  a  thoroughly  bracing  place  for  a  few  weeks  tii  summer 
to  those  who  K-or  hiifli  elevations.  C^ltrina,  a  village  between  St,  Moritz  and 
Pontmina,  seems  to  have  more  sun  than  any  of  the  better  known  plac^?  of  tlie 
Bngadine,  being  in  sunshine  even  on  the  15th  December  for  seven  iiouta  and 
twenty  minntes ;  but  we  hare  no  experience  about  the  amount  of  air  uiovemeat. 
There  are  several  other  localities  in  the  Upper  Engotline  which  could  \m*  rendered 
iiv&iiable  as  winter  health -re*orts;  for  instance,  some  situations  near  CampJ«r\  but 
the  prvsent  favoariti>  inns  for  summer  guests  are  too  near  the  dus^  high  road  ; 
u  hotel  for  invalids  ought  to  be  placed  oa  far  as  possible  away  from  tfao  latter,  in 
the  sumiiest  position,  near  puie  wood&.  SiU-Marin  (oeirly  5,900  feet)  has,  perhaps, 
nitli  regard  t«  natural  beauty,  the  dnest  situation  in  the  Engadine^  is  veil  sheltered 
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walka  On  the  pasBt^  from  KUhlig  to  Bchruiu,  in  a  beflutifn)  jtrtdtimi,  lies  tbn 
almost  unknown  HoU'l-Pension  Sahjttth  (5,870  feet).  To  thost'  who  an,-  sHtisBwl 
with  plain  fare  and  simpli*  luxommujotion,  tho  chulybeatp  Hpft  of  Fidvris  (3,640 
feel)  mny  serve  as  a  useful  Bummer  resort.  On  the  vnj  from  Ooire  to  TicfenkuBten 
and  St  Moritj!  we  ought  to  mention  Chnrwaldm.  (nearly  4,000  feet),  witli  (air  innn  in 
proximity  to  woods  ;  Parpan  (4,940  feet),  in  a  morti  0|>en  iiituatiun,  with  lem  ihelter 
and  homely  accommodation;  and  the  tiulphur-baths  of  Alveneu  (3,165  feet),  in  a 
green  valley  for  tliose  who  wish  lo  condiinf  a  mil. I  mountain  climate  witli  &  course 
of  wateni  and  bathR. 

In  another  din-ction  from  Coire,  at  the  entrance-  t<»  the  Vis  Mala,  77iuft{s  (2,450 
feet)  has  beautiful  walks,  and  forms  un  intermediate  station  Itetween  tlie  Eii;*adine 
rtr  Davos  anil  lower  plaoeH  ;  higher  np  nn  tlie  Splugen  nwd  is  Artde^  (.1,910  feet), 
and  further  on  the  route  tt  Bellinzona,  the  old-estahliahed,  bnt,  eonijiored  to  8t» 
>(nntK,  ftUIl  rather  homely,  iron  spa  of  Son  Bemadino  (^,3.15  feet)^  on  tlio  Italian 
rade  of  the  PawL  .  In  a  south-wpRt(fm  Hirpction  from  i'oirp,  on  the  tjlwrnlp  route, 
we  must  namo  a  secluded  spot,  the  FlinuKr  Waldhduacr  (ahout  3,620  fet-t),  with  a 
new  and  woll^rrangod  hotel,  the  "KurhauB  Waldhaus-Flims,"  and  a  irai&IIer  one, 
'*  Hotel  Segnes,"  mtuated  in  an  extenmve  pine  forent,  by  whieh  the  climate  is 
rendered  mild  and  rather  windlmH,  and  ohtainit,  in  nihlition,  the  mmlilirationH  due 
to  the  exhalations  of  the  pines.  There  are  few  other  localities  in  Switzerland 
with  eo  maay  beautiful  ami  \-aried  walks  (hrougli  pine  wooJs  iiccommocUted  to  Iho 
varying  strength  of  different  people,  A  lake  with  bathing  and  boating  accom- 
modation, S.'jO  fftel  hcdow  tho  "Knrhaits,"  adds  to  tho  advantages  of  thin  place, 
which  is  nearly  unknown  in  England,  but  much  appreciated  in  Cjermuny  and 
Switzerland.  Tlie  place  is  roroarkahly  adapted  to  those  reqniring  seclusion,  reft  in 
tho  open  air,  without  wind  and  much  light;  very  different  from  the  Kngadino  or  tJie 
RigL  After  fatigning  courses  of  M-ateni,  such  as  Tarasp,  Carlslmd,  i^ranxensbad, 
Uarirnbad,  such  a  locality  ui  particularly  suitable,  hut  nnfortonately  in  July  and 
August  there  is  seldom  room,  unless  onlerod  long  before.  In  June  and  tho  end  of 
August  it  is  less  difficult  to  obtain  aecnmmodation.  On  the  same  route,  f\irther 
towards  the  Obcralp,  Duen/i^  (3,770  feet),  near  the  historical  old  abbey,  invites, 
likewise,  wimmer  giiesta  in  tho  "  Hotel  DikhmiUs,"  under  the  direction  of  a  medical 
man  (Or.  Condrau).  Althuagh  the  ele\*ation  is  nearly  the  same  as  that  of  the 
Rimscr  Waldhauser,  tho  climate  Lt  very  different.  Disentis  ia  exposed  to  sun  and 
wind,  has  little  shade,  and  in  deiniledly  Btimulating,  white  tho  cHmatc  vf  the 
Waldhauser  is  rather  soothing,  bnt  not  rflaxing.  In  the  arrangements  at  the  Ifotel 
Disentis,  English  habits  are  specially  oonsnitcd.  The  last  place  we  mention  in  the 
Grisons,  which  ponwsa  many  other  good  localitieti  besides  those  named,  is  Piora 
(over  0,000  feel),  between  Airolo  and  the  Lukmnnior  Puss  on  the  south<^m  slope  of 
n  hill,  protecteil  from  cold  wind",  with  fine  pino  woodw  in  the  neighbour! lood,  not 
tar  from  the  Lake  Ritom. 

The  Canton  o/  Valni^  offers  more  to  Uie  mountoiw^er  than  to  the  delicate  health 
SQokcr.  Tlio  RifcU  Hotel  and  Zermalf,  for  instance,  cannot  lie  called  health 
reflorta,  bnt  the  iMlalp  (6,730  ff^t)  al»ove  Hrieg,  near  th**  Alrttwh  giaHer,  in  on"  nf 
the  grandest  positiomi,  is  sunny,  exhilarating  and   bracinf;,  and  th<:  Jiicdera^ 
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HOmiaer  resortB,  mther  cool  for  the,  eleratioii,  bmnj;  samewhat  expined  to  Um  euL 
It  has  a  beaatUul  view  on  Hic  Jungfreu  aud  other  giaiita  of  Uit;  Ubt>rtaiid,  and  tlie 
accomisodatioo  is  of  t-be  best  tu  tliia  part  of  Switzerland.  W^nyftn  (4J00 
fo«tt),  on  the  tho  way  from  Ijautorbronn^in  to  Grindeiwald,  has  some  homely  p0tigi/>ns 
in  a  he&ltbj  situation.  JiealeTtbarg  (3.770  ft!t>t),  above  thv  Lake  o£  Thim,  accuntible 
by  cmrriage  road,  has  a  suuuy  atpect,  level  walka,  aad  some  woods,  and  is  tiuitable 
frr>m  early  summpr  to  laij^  autumn,  ufi['c<cially  to  delicate  invalidA,  with  nervous 
irritability ;  such  aa  require  niouutoia  air  without  being  able  to  stand  high  elevation. 
The  hotel  un  the  Ahrnt&erff  (3,740  £eet).  about  two  hount  from  Intvrlaken,  belongs 
likewise  to  the  milder  sttramer  roaortd.  The  Sulphur  $pa  LaJs  (3,550  feet)  lius  on  rising 
^und  above  the  village  An  der  LeiUi,  in  the  Upper  8immonthai,  and  fomiA  a  fturly 
shcltorfd  summer  resort.  Th*-  (rumu/aibad  (3,780  feet),  about  two-and-a-hsJf  houra 
fromThun,  combines  likewise  sulphur  springs  with  a  very  useful  summer  climate;  it 
is  situated  on  a  hill,  with  abundance  of  fir  plantAtiona,  and  level  as  well  as  gently 
osceudinj^  walks.  Another  climatic  spa,  situatM  in  a  narrow  well-wooded  raviaenear 
tlip  Zweisimmentba.1,  is  IVeutaiburgbad  {2,^iO  feet),  belonging  to  the  same  propricton, 
and  enjoying  throughout  Uio  whole  of  Switzerland  a  great  reputation  in  the  cure  of 
chronic  bmnchitis  and  the  oommencement  of  phthisis,  due  t<i  the  t-ombtned  action  of 
the  sheltered  pbte-fonwt  climate  and  the  tepid  lime  waters.  Tht?  JiotnnUauibad 
(4,360  feet),  near  tlie  well-known  glacier  of  Rosonlaui,  has  a  mon*  tonic  climate. 
hut  withjil  fairly  equable,  and  sheltered  by  the  pine  forest  Tlie  walks  are  very 
tempting,  more  for  haalthy  persons  tban  invalids.  The  same  may  be  sud  of 
Ontuietwald  (3,470  foot),  principally  visited  ou  account  of  the  l>eanty  of  ibi 
situation  and  the  nearness  of  the  two  glsciera 

Tbe  neighbourhood  of  the  Lake  of  lAut«n*«  possesses  a  variety  of  mountain 
climates  in  addition  to  those  on  the  sboras.  of  which  we  will  speak  later.  The  Rigx 
alone  offers  a  great  variety  from  the  base  to  the  top.  We  will  confine  ourselves  to 
tliose  ou  the  slopes  and  in  the  dells,  which  arc  all  more  or  lo«s  sttniulAttit;;,  Minny, 
and  rather  windy.  The  Ruji  KaUbad  (4,730  feet)  is  situated  on  a  plateau  rather 
sheltetrd  from  K.  and  PI  winds,  with  sontii-vestem  as|>ect,  a  &rourite  sommar 
roaori  for  all  nations.  The  Ht^i  Firxt  (4,7^0  feet),  not  quite  a  mile  from  the  Ealtbad, 
iias  an  equally  fine  situation,  with  a  splendid  view  over  the  lake.  The  Jiigi  Hiaffel 
(5,210  feet)  has  a  tine  view,  but  in  too  much  exposed  and  too  noisy  for  in^-alidi. 
More  quiet,  but  rather  exposed,  is  the  Hi^i  SfsAtidtek  (5,400  feet),  iivith  a 
soutbent  aspect,  close  to  a  level  plateau  of  a  mile  in  length.  The  Scheideck  is  still 
more  stimulating  than  either  the  Kaiibad  or  the  Fint,  and  was  thirty  or  forty  yeai's 
ago  the  principal  resort  of  ovx'r-worked  Germaii  professors  and  st^tte^men.  The  Jtigi 
KiABterii  (4,260  feet)  lies  io  a  basin,  is  leas  stimulnting,  and  more  homely  id  the 
Acoommodation  which  it  offem.  , 

Above  the  Axenstrosse  we  have  another  bracing  locality  with  fair  accommodation. 
TTie  Ston  Hotel  (4,iOG  feet),  and  lower  down  the  well-known,  very  comfortable,  but 
much  less  bracing  liot^l  ArvTvit«%n  (about  3,500  feet),  and  the  HoUl  Axen/tU 
(ntxint  2,l.')0  frtet).  Ou  the  ridge  of  the  other  side  of  this  finest  branch  of  the  lake, 
(Tulled  the  f  jake  of  Uri,  lie«  on  tlip  ftlope  of  the  Seelisberg  Kulm,  the  village  of 
Heelttbtry  (2.770  feet),  with  several  good  inns  and  petmou» ;  and  nearer  Lucerne^ 
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SAtiHfvk  (lilKiiit.  U.'irKt  r.-rl)  and  tin*  HUrtjttTutU»ck  (2,8r>0  feet),  with  a  wcll-plac^  c? 
wkII  iitiumKiHl  httlrl,  liiid  hIiiuIv  wiilkn.  AlWHiifi  (liHUuicf;  f rom  tho  lake,  in  the  Caim 
thitiTwrtliloii,  ktiijTifhfiy  (<'(,<')!  Ti  feel),  in  orinof  tlir;  rnoHt  favourite  health-res'TS  -' 
Mwitriirliniil,  Iti  t\  ^ivcn  viillt>v,  iihinmt  doMitt  in  by  grand  mountains,  anu  ',1.-^  Lr-.- 
•iIioIIi^i^hI  fiMiit  wiitdN.  Tlio  vrilli'y  ih  n  milci  IifoimI  and  nearly  aix  milos  l>:^z  TV 
l>)(ii>>'  M«t<i  it^  uritiiii  iitid  iiiunn  to  ilio  funK»iiB  Rnnedictine  Mon&f^'rrj.  Jf  •;# 
,lK.s.\'»'«"t.  1ouitd(>d  iit  tilt*  twi'lftli  cfnliiry.  Another  loss  known  rlfc^  :!■=_- 
u<  ti;liK«iti-lus>«l,  ulit^Ui'it'd  friitu  iftid  wiiidH,  und  wtdl  exposed  to  ^'  ts=.  z 
,VhA»-**  ^'•^^^■■•e^^•^  ^:l,v<SO  fiH'l).  ItDth  lofnlitirs  iiro  much  frequented  z-  3*«  r 
s^v^mto  tl\v}s'{\M:i,  t'hUii\>NiM,  »nd  clironic  liroiii'liiiil  catarrh. 

4^n  et»o  St.  t\>tlK:ml  K»wd,  .Xuth'nnaU  (4,740  fwt),  imil  ITo^j^^ij^^:  i  i  i:  r— ■ 
ivv\\  tv  «i»*it',uMv>l ,  l>iit  limit'  iiiviliii;;  hy  itH  lH>anty  ia  the  .T/a^V'-.n^T-n^-:,  -rz^ 
Vii*v.,-V'«  *'4Vft\Mu  Anv^iiiji,  wiiicn'd  I>y  n  very  turbulent  mountain  st-*--^.— .  i-rmrr'- 
^\-^iv:AU'i  v,u\\\-ivu\u  of  siutiH  nu4i*iid)!a  At  lh«  heiul  of  the  ^iilley  is  the  K  r  '  _  •  '^tm 
^i.'^V*  tvvi\  «»'.*»  A  litii'  pine  VkfvA  in  itH  imnuHliute  not-rhbourh-^-ti^  r — zlz  sr"" 
t'\v'«  >v\v  vt «■.•..!■«  Aitd  shiide  fr<ini  kuii.  Am  yet  it  can  Ih»  reaoh^i:  re"-  '—  .  -it—- 
K>A;\  .vkX  iN.:^  (lie  i'i>»wil  of  InurintH  ilo  not  tlisturh  the  in^-ali-L 

\-\  '.V  t\oii:hU>u rill » lit  (if  Ziuj  ani  two  health-nisorts^  rTin:— uJ-  -  --i. 
■vi>^  .*vx'j;  (»«t  Jtuitiihle  alwi  to  unpr(;t<rntious  fori>ign  gui**ts  :  <--  .1  ''.  ^-z. 
\AV  K\\*  aiul  /'  'jt.(i»7/j/ (lt,(KH)  feet),  ImUi  on  the  slojH*  of  tii-e  J"-.,-*— •--.  :.  -  - 
,\N'  ♦•!^t^^'i■  S,nne  miles  to  tho  east  of  Zup  is  the  w.^'T,— ^-,.,.^-  — ^^^  ^ 
.«..,  .•',N'i,t*m.  SAvHUrmin  (J,.1O0  fwt).  Tho  Ilotfl  l\i:ihrry  i. -f  -*---.  -x 
'.'.•.,.S,  »•»  «^'M  mlupied  fur  shnrt  HtayH,  from  early  snmmor  til"  av  ini:i_  T-  =:■ 
.»«,»  '.V  "wii.l  I'f  till'  A'ni/i/*riC(/  (3,770  foot),  near  Olton :  I".-:-.  ^■._  -_  - 
vV .>.,«»<«  yi\>*'0  fiftV  in  the  Clinton  of  fJhmiK. 

t**).'  \\»iiti'H'*  «'f  A('fH'H-:i-lf  and  St.   Galfett,  which  fonn  -'r.~:    r-rr:;-  ulFt^—      — 
.■i  S^ti-vilmd,  A'littuii  sevi'ral   Uxiilities  which   in    fonner   vfj^r*    t  --r  -t  — 

vf'iiv.*ti»iM  *■*  vlmiittu-  •iiiimniT  r\'atirts  in  phthisis,  whcTV  tjL--:    zur---^  -      :    —    - 
M.*,  ^■^t^t^Nl  S\    ftlu-y   Hitd  milk.      Tlin  elevation  of   thes*?    "■'•.i  "  — ■»    -  —  ^ 

■^svAWM  V, ik\^  :tnd  ;«,70t^  feet,  Imt  ."w  they  are  mostlv  in  "T::: —      ■•^-     — ; -  - 

..uj\-  »»\»  iu>  ^v-;t>  "U'Uiittiint,  norlHrj^"  fon'sts  or  lakes.  I'-.r^  z;-:  _^:,  •    :^^--  ..^ 

i  iiiA.b  ,-JHM\i>  »m'  »;i\s'ii  (visiiim-s  the  climate  is  much  mor^-  ?rr.u  x.^jirz^    -_:__     z-- 
,.!ii-:.w  v\'\  iii^-si -n  the  M»nthern  or  soiith-westeni  Cantor.f   :if  •St-tz;'  — _■ 
:^:„.»Vsi';».s>i.i    »•!'    the    Kuif-tdine.*     Tlie  princijvil   looallrL-^s     ..—      _- 
;.v\  v."..^v  ^\.'.;v»  t\vt\  A -'-.It:-'!  ^L\rMOfwt>.  n>w<«^j.'    ;.:.».    -_ 
,;.  .,V  uvi.\    .'      -.*  ^V.:u»  f<vtV  n'iftffuvjs   (3.700  f.--^:       -:..      — _ 
i\«vm,'4  .'i\»'.",;;i     .ill  oiilv  siiii;iMe  for  i^ummcr. 

t**.'    >.■..:.''.  .■,   .i;^t  t!t^   A'::>!'*:.;.'i  and  A'mirim    T    -   '     -  -  -_ 
■i..-..  .  .»  ■■  '^-.^■■*■.  \k>"^\\  ,Kv  li::!v'  k,:'.own  in   Kni:Iatul.      T:  -     - 
it\i\  4S,';ii.\  *"*;v  ,t"il  |v!:su>r',  ;!'.  the  Pre^onzor  ^~^  .       '*'  - 
ll^.*     I  v:i»>  \\  *V';   V\.K. .  ihe  .t  -tr-fw-y  uiUitut  .I.OCC".  :-    -ij-    -        .  -       - 

»*.i  t^v'    *i.i.A'..   Am  -.'»  yi\TvV>  f-.vt\  lietween  the    A,!-:^;.^ 
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W'Udhad  Gastein  (3,400  feet),  more  known  by  its  warm  baths  than  its  climate  ;  the 
Fuacher,  or  St.  Wol/gangabad  (about  3,700  feet),  in  the  Axistrian  Tyrol,  with  similar 
waters  as  Gastein ;  Obladia  (4,400  feet),  not  far  from  Landeck. 

The  Dolomites  are  rather  hot  in  the  middle  of  summer,  but  possess  good  climatic 
resorts,  fiurlj  dry  and  stimulating,  specially  suitable  for  early  and  late  summer. 
Winter  resorts  might  probably  be  established  under  shelter,  away  from  the  high 
roads.     The  most  accessible  are  Cortina  (fAmpezgo  (4,050  feet) ;  Schluderhaeh  (4,820 

,  feet) ;  and  Landro,  or  IJohlenstein  (4,750  feet) ;  all  these  on  the  high  road  from 

.  Sellimo,  through  the  Ampezzo  Valley,  to  Toblach  in  the  PusterthaL  Away  from 
the  general  track  of  tourists,  in  a  beautiful  situation  at  the  Cimon  della  Falla,  is  the 

,  new  Hotel  San  Martina  di  Castrozza  (about  4,900  feet),  looking  into  the  Friraiero 
Valley.  To  the  west  of  the  Dolomites,  in  the  Bretita,  Adamello,  and  rreaanella 
districts,  are  delightful  places,  but  none  can  as  yet  serve  as  a  health-resort,  excepting 
Meidonna  di  Campiglio  (rather  over  5,000  feet),  on  the  way  from  Finzolo  to  Dimaro 
in  the  Val  de  Sole.  In  the  valleys  of  the  Order  district  the  accommodation  is 
scarcely  inviting  for  a  longer  stay,  but  the  Rabbibad  (about  4,000),  and  Pejo  (about 
4,400),  both  with  chalybeate  springs,  combine  fine  scenery  and  tonic  qualities  of 
climate  and  water,  with  tolerable  accommodation.  On  the  Italian  side  of  the  Alps, 
Santa  Catarina  (5,720  feet),  near  Bormio,  jKtssesses  a  tonic  climate,  with  waters 
similar  to  those  of  St  Moritz.  The  new  baths  of  Bormio  (4,012  feet)  are  suitable. 
to   those  who  require  dry  heat,  and  understand  how  to  avoid  chills  from  sudden 

,  changes  of  wind. 

The  beautiful  soutlicm  valleys  of  the  Monte  K(na  chain  contain,  some  charming, 
moderately  tonic,  and  exhilarating  localities,  which  are  as  yet  scarcely  enough 
•{ipreciated  by  English  health  seekers.  Macttgnaga  (5,115  feet),  in  the  Val 
d'Anzasoa,  is  perhaps  not  equalled  by  any  other  place  in  the  Alps  for  the  combination 
of  grandeur  and  beauty.  OrtaoTicy  St.  Jean  (4,500  feet)  and  Gressoney-lorTrinite 
^5,320  feet)  are  likewise  in  good  situations;  and  Alagna  (3,950  feet)  is  a&vourite 

,  summer  resort  for  Italians. 

Courmageur  (3,890  feet),  to  the  south  on  Mont  Blanc,  at  the  head  of  the  Valley 
of  AoBta,  is  rather  warm  in  summer,  but  the  heat  is  dry,  and  the  mornings  and 
evenings  are  cool,  so  that  it  has  a  fairly  tonic  effect.  Pre  Sl  Didier  (3,280  feet)  is 
A  little  lower  down  in  the  same  valley. 

Botel  Monte  Generoso  (about  4,000  feet),  in  the  Italian  Lake  district,  combines 
elevation  with  a  southern  aspect,  and  is  well  adapted  to  those  requiring  sun-warmth 
with  shelter  from  cold  winda 

The  preceding  survey  of  mountain  resorts  in  the  Alps  contains  localities  widely 
Tarying  in  character,  in  elevations  between  about  3,000  and  6,000  feet  above  sea. 
Some  mi£^t  have  been  separated  from  the  rest  and  placed  in  the  next  group,  but 
have  been  mentioned  with  their  neighbours  for  the  sake  of  convenience.  We  will 
now  point  out  some  localities  of  lovxr  elevation,  mostly  between  1,000  and  2,600 
feeti  which  comprise  the  resorts  adjacent  to  the  Lakes,  and  those  in  some  lower 
valleys  and  slopes.  The  majority  of  these  are  of  less  importance  to  England,  as  the 
advantages  they  offer  are  scarcely  sufficient  to  repay  by  themselves  the  long  journey, 
exciting,  perhaps,  some  placea  in  the  Swiss  lake  districts,  whicb  have  peculiar 


MEAAJt-  GORBZRSDORF-rAUCSXtSTKiy. 

TLe  auttunn  U  the  best  time,  when  the  grape  care  maj  iu  suiuble  caeea  bs  corobinoil 
wtLb  tite  Influcnc?  of  climata     Thv  dusty  rua>dti  form,  however,  a  great  drawliack. 

J/rro/j,  in  th«>  AuBtrian  Tyrol,  which  forma,  U^-lhi-r  with  Obermair,  a  ■inftb 
health-reaort,  has  enjoyed,  and  still  enjoyit,  a  cei-tu,in  r^utation  ua  the  climnlir 
treatment  of  constiinption.  The  elev*ation  of  different  \'illa«  variw  from  900  to 
about  1. 100  f«el ;  it  in  entirely  uhelt^red  hy  very  high  monntAins  from  N.W.,  N., 
and  N.E.,  exoepting  where  the  mountain  torrent  (Poeser)  forces  its  way  through 
thom.  It  is  Kunnr,  and  the  soil  driea  rapidly,  so  that  the  neighbourhood  of  Uie  high 
road  i^  dusty,  in  Kpite  of  a  conaidemhle  amount  of  rain.  The  reiativo  moiBtum 
from  October  to  April  varies  from  65'  to  60*.  The  average  winter  temperuture  ia 
ttbout  42*  Fahr,  but  tJie  sim  temperature  is  very  considerable.  The  reputation 
aeems  to  be  due  not  so  much  to  the  climate  aa  to  the  CHreful  lu&nugemont  of  the 
physicians  (Drs.  Tappeiner,  Pircher,  Knauthe,  and  Von  Messing),  by  which  tho 
invalids  are  enable<l  to  spend  a  great  part  of  the  day  in  the  clear,  dry,  cold  winter 
air,  and  the  feeding  and  habits  are  judiciously  regoUted.  The  village  of  ffrMt,near 
Sotzen,  about  nine  miles  £rom  Meran,  has  a  similar  position,  and  an  aiialfligous 
climatic  character. 

The  niauniain  rtsorU  of  Gertnamj^  apart  froiti  tho«fl  belonging  to  tho  Alps 
and  mentioned  with  them,  are  of  very  modrrate  etevntinn,  from  about  1,000  to 
3,000  feet,  and  are  only  used  as  summer  climates,  with  the  exception  of  the  special 
establishments  for  the  treatment  of  phthiaia  :  Odrbtrador/  i  n  Silesia,  and 
FalkensUin,  near  Sodsv,  to  which,  from  a  commontcution  by  Dr.  Haufe,  ^1  Bianetv 
in  Baden  may  be  added.  G&rheradorf^  about  1,7.10  feet  above  sea-level,  in  a. 
valley  of  the  Silesian  district  of  Waldenburg,  is  the  place  where  Dr.  Brehmer, 
about  twenty-five  ytara  ngo,  commenced  tho  treatment  of  pht)usL<(.  In  summer 
the  winding  chararter  of  the  valley,  and  the  surrounding  hills  covered  with  pine- 
wood,  cause  ahsenoe  of  wind  and  a  certain  amount  of  equability  in  temperature 
and  moisture ;  and  the  purity  of  the  air  from  dust,  the  gently  ascending  walks  up  a 
pine-clothed  hill,  nearly  1,000  feel  above  the  establishment,  are  very  %*aluable 
points;  the  winter,  howercr,  ia  rough  and  changcabh?. 

Fatkerutfin  (about  l,itOO  feet),  on  the  Taunus,  may  be  called  an  imitation  of 
OiJrbersdorf.  Tlie  house  is  in  a  toleralily  w^'ll-slielterrd  position,  and  rome  high 
walls  offer  additional  shelter  to  those  sitting  and  walking  in  the  open  tiir.  Those  who 
know  the  climate  of  the  centre  of  Germany  at  the  elevation  of  Falkenstein  diukI 
know  that  it  leaves  much  to  be  desired;  yet,  under  the  intelligent  guidance  of 
Dr.  Dottweiler,  late  second  physiciftn  at  G6rl>ersdorf,  tnily  satisfactory  results  are 
obtAined.  It  is  very  iiitert'Kting,  and  also  very  important,  to  inquire  how  these 
results  arc  worked  out  at  these  two  establishments.  TLe  answtr  ought  to  be — 
certainly  not  by  climate  alone,  but  by  method,  which  consists  principally  in  the 
Judicious  arrajigement  of  the  manner  of  living,  of  the  nature  and  number  of  meals, 
including  wine,  tho  amount  dnd  quality  of  exercise,  the  living  in  the  air  as  for  ax 
possible,  the  assistance  in  mioiy  cases  of  hydrotherapeutic  mean-f.  Thus  we  may 
indeed  say  that  by  careful  guidance,  which  is  almost  only  po&tdMc  in  a  medical 
establishment,  better  results  .ire  obtained  in  indifTtireDt  climates  than  without  strict 
gnidaucA  in'  Cnuch  hett«r  diiiiatci. 
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St.  BUuini  (J, 500  Eeet),  which  is  to  be  opncd  also  as  a  vinier  rcaort,  lies  in  one 
o£  the  southern  vallf-js  of  tJie  Black  Forest,  surrountled  by  pine-coi^onxl  hilK 
^jKttccteJ  from  N.W.,  N.,  oiid  N.E.,  oi>pu  only  to  S.W.,  8,,  and  S.E.  Tke 
inime<IIate  noighbourhooU  of  extensive  pine  foresta  supplies  furtliM*  ahellnr.  Dr. 
i£aufe  resides  summer  and  winter  at  St  Blaaien.  Tli«  nearest  station  in  Allidnick. 
but  it  lURv  also  be  reocho^l  from  Freibnrg  and  \V'aldBhut. 

We  now  pawi  on  to  the  oUier  Geniian  stunmor  rcuorLi,  and  bt^tn  with  thoir 
atween  about  1,500  oud  3,000  feet  above  sea-level.  IlHehentchwand^  in  ihr 
itheni  part  uf  thu  Bkck  I'^orest,  is  the  only  place  with  good  acconkToodalioa 
which  cxccctl^  3,000  fi>et  in  elevation.  Tbe  inajoi-ity  of  the  following  lio  in  wr^ 
woodeJ  districts.  Wahlau,  StJUvc/iMtj  St.  Mciryen,  Bonndorf,  Todtmoof,  SuinamiUe. 
Triberg,  Hiyjmldaau,  Grie^ta^h  Antoyaat,  all  in  the  Black  ><>r««<,  the  lut 
three  bciim  well-known  chalybeate  siNiS.  /MttatUd,  Drtiaehren^  and  OdiUtiAery, 
in  the  Vosgt«  Mountains; ;  KarUbnmnt  ^Q  Aiutrian  Silen* ;  ITtUffUiAC 
KunigAioaH  (chalybeate  spa.),  in  Bohemia,  Iieihol<l^run,  FmumslnM,  Grafts 
berg  (thu  well-known  hydrothcmpeutic  eatjihliabment) ;  SchreUfvrfuxHy  Bemtn 
(chalybeate  Hpa) ;  Flituberg  (chalybeate  spa),  Schwarshachf  in  SUeaia  ;  lt«\iiffcidtt% 
on  a  Rpur  of  the  Rauhe  Alb,  near  the  I^e  of  Constanoe ;  Johamitahad, 
a  Wildhad  in  Bohemia ;  Holiegeiss,  Ctattslttaf^  Andrvubtrg,  tuul  AUmmt, 
in  tlie  Harz  Mountains;  MuggenJor/ mid  StrcUberg,  in  Frankish  SwitwriaiMii 
BrolUrodf,  in  tbe  TLuringian  Forest,  as  also  Jlmenim  and  £fgertburg,  vn 
bydrotherapeutio  and  climatic  estabHshmente ;  Alexandarbad  (hydn^tiierajieube 
and  obttlybeate  spa)  in  Uie  Fichtelgebirge. 

in  elevationH  varying  ^m  000  to  I^.'^OO  feet  are  still  aaefnl  summer  reaorta. 

In  the  Er^^ii;ge :  Olbcmau,  Wolkerutein^  Warmiad,  Einaiedeit  Wie»mt6a4—<!i 
more  or  less  forest  ur  wood  cliinatea. 

In  the  central  part  of  the  Bhuk  Forest :  SchiinmUnUbach,  Peter^kat  (hUw 
chalybeate  spa),  T^inach  (hyrlrotherapeutic  spa),  />t$r«6ae/*,  ihrrtnaih  (bydroUufv 
{wntic  establishment),  and  LiebttizelL 

Badenttffiler  has  a  very  fine  position  on  the  western  slope  of  the  Black  Fonatiil 
(Wfisesses  tepid  springs,  used  already  by  the  Ronuuts,  and  Itas  good  arrangementa  Ibr 
milk  and  whey  cures. 

In  tbe  Thuringian  Forest :  Friedriehtroda,  Ruhia,  TttrntacJ^  Ciwj^falfcif. 
Ohrdntf.  Lovi»ffnthai,  ScJUeimijigen,  Sonneb*rrg,  Bl<inlenha%n,  Zw£«Tufoia  (ohalyfaatt* 
and  hydrotherapeutic  «pa),  and  ArtuUuli  (brine  Itatlis). 

In  the  Riefiengebirge  anil  Eragflbirge :  ScJunttdebfrg,  B^tchuratd, 
Liebioerda,  PeUredor/,  Erdmannsdor/^  Hertnadorf,  WarvArunnt  FiscftbaeA, 
and  Ilarttrutnji. 

In  the  Ilorz  Mountains :  Crttnd,  At^jcithad,  Saeha,  Blaitkenbury,  StoHrtrjft  Tkak. 
Wemigerode,  Ihenburg,  and  Ilarxburg. 

All  thest-  loculitieii  can  scarcely  be  called  mountain  climates,  bat  ara  rathar  U' 
climaUjt,  and  niotitly,  tit  the  saiue  time,  wood  cHmaUs,  to  which  wo  will  oolr  aiUa 
few  utheni  as  representatives  of  Uieir  neighbourhoods:  /Cvnigahcrg^  on  the  TowaM, 
the  Litacker  Stx,  a  beaatiful  solituiie  in  the  volcanic  rfgion  of  the  Si/ei;    'ujmXtJ-. 

ifOtraA^m     /)iii-Z-A^«i      A'_.-/_Jj    _„J    I't^.' 'J :_   t.\.  -   /\J rj i     rr  >. 
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MABITIMB   ALPS-AUVERONE-PYRSNEES.  IWl 

The  Apennines  and  the  Maritime  Alps  contain  many  localities  which  would  be 
suitable  as  summer  resorts,  but  the  arrangements  for  the  reception  of  invaUds  are 
mostly  so  defective  that  Uiere  are  only  few  places  in  these  vast  regions  which  are  as 
yet  available.  The  most  promising  are  Abetone  and  Serrabaaaa  (about  5,000  feet)  in 
the  Apennines,  which  Dr.  Young,  of  Florence,  has  described.  The  nearest  railway 
station  is  Pracchia,  between  Bologna  and  Florence. 

In  the  Maritime  Alps,  St.  Martin  Lantosque,  about  forty  miles  north  of  Nice, 
ofiers  fair  accommodation,  at  an  elevation  of  about  3,150  feet,  from  June  to 
September ;  and,  in  a  smaller  way,  BertlieinoTit,  Helvedi-re,  BoUins,  and  La  Cancade. 
On  the  Italian  side  of  the  Maritime  Alps  we  mention  tlie  Certoaa  di  Vol  I'esio,  in  a 
beautiful  position,  with  hydrotherapeutic  arrangements,  near  Cune-o ;  the  baths  of 
ytUdieri  and  San  Daltnazzo  di  Tenda,  near  the  foot  of  the  Col  di  Tenda. 

In  the  Apennines  of  old  Ktruria,  Perugia  and  Sieiia  are  the  only  places  which 
offer  to  invalids  thoroughly  comfortable  accommodation. 

France  is  not  rich  in  health  resorts  of  great  elevation,  but  it  possesses  a  fair 
number  of  good  locaUtiea,  between  1,500  and  3,500  feet  We  have  already 
mentioned  several  places  in  the  Maritime  Alps.  The  Alps  of  the  Dauphin^  contain, 
likewise,  some  towns  and  villages  above  3,U00  feet ;  as,  for  instance,  the  fortress 
of  Briangon  (Hautes  Alpes),  4,300  feet,  but  there  is  no  suitable  accommodation  for 
invalids.  Befreshing  summer  climates,  however,  are  to  be  found  at  the  baths  of 
AUevard  and  of  Uriage,  both  not  far  from  the  railway,  between  Chambery  and 
Grenoble.  On  the  western  slopes  of  the  Vosges  Mountains,  too,  France  possesses 
some  good  summer  climates ;  perhaps  ratlier  warm,  but  suitable  for  delicate 
constitutions ;  such  as  Jiemiremant,  PlombHrea,  Gerardmer.  In  the  Auvergne : 
Jfo}U  Dore,  La  Bourbotdey  and  Soyat,  are  not  only  very  useful  spas,  but  also 
.good  climatic  resorts,  with  excellent  hotels;  while  other  less-known  localities  as 
CMtelgui/on,  Chdteaitneu/,  and  St.  Nectaire,  are,  as  yet,  scarcely  suitable  for 
English  invalids.  In  the  Pyrenees  many  localities  combine  agreeable  and  gently 
stimulant  climates,  with  mineral  springs,  mostly  sulphurous,  and  good  accommoda- 
tion :  Bariges,  Cautereta,  Bagti^s  de  Livckoii,  Bagnh-es  de  Bigorre,  Eaux  Bonnes, 
JEaux  CJiaudea,  Argeliz,  Pierrette,  St.  Sauveur,  and  Luz.  In  the  western  Pyrenees; 
Amelie-lea-Baina  (the  former  Arlea-les- Bains)  and  Vernet-les-Bains  are  also  loi-iiter 
stations  ;  the  former  of  which  especially  enjoys  a  well-deserved  reputation  in  cases 
of  chronic  laryngeal  and  bronchial  catarrh.  Palalda,  on  the  road  from  Perpignan 
"to  Am61ie,  might  likewise  be  used  as  a  winter  station. 

On  the  Spanish  side  of  the  Pyrenees,  Penttcosa,  or  Panttcoaa,  at  an  elevation  of 
5,700  feet  above  sea-level,  with  weak  sulphur  waters,  is  considered  very  efficacious 
in  the  treatment  of  consumption ;  but  it  is  used  only  during  summer,  while 
probably  the  winter  possesses  even  greater  climatic  advjintages.  Another  fairly 
tonic  mountain  climate  of  the  Spanish  Pyrenees  is  Les  Encnldas,  about  4,700 
feet,  not  very  far  from  the  above-mentioned  Vemet-les- Bains, 

The  mountains  of  England  and  Scotland  have  rather  different  climates  from 

those  on  the  continent  of  Europe  ;  the  insular  position  produces  a  greater  degree  of 

moisture,  as  well  of  soil  as  of  air,  greiiter  equability  of  temperature,  more  rain,  and 

more   mist.      The   summer   climate   of  the   moors   of   Scotland  and  Yorkshire  is 
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ConsnmptiTe  invalids  have  also  spent  one  or  several  years  in  other  parts 
of  the  Andes  or  Cordilleras  vith  great  advant^e,  especially  at  Santa  Fe  de 
Bogota  (about  10,000  feet),  in  New  Granada;  QxtUo  (about  10,000  feet);  La  Paz 
(13,300  feet) ;  and  Citzco  11,250  feet  Mvcieo,  too,  possesses  good  health-resorts, 
particniarly  the  capital  of  Mexico  and  Pueblo,  about  vhich  the  well-known  works  of 
Joordanet  and  Quilbert  contain  valuable  information.  Mr.  Scrivener  has  spoken  to 
as  very  highly  of  the  mountains  of  the  Argentine  Republic,  and  from  the  towns 
of  Brazil  consumptive  patients  are  freqnently  sent  up  to  the  Cordilleras. 

In  the  United  States,  the  Rocky  Mountains  have,  during  the  last  fifteen  years, 
been  used  as  health-resorts  in  consumption,  especially  Mamtou  Springs  (6,315 
feet) ;  Colorado  Springs  (5,775  feet);  and  Denver  (about  5,000  feet).  These  r^ons 
have  to  English  invalids  the  great  advantages  of  langu{^  and  ofl^ty  of  thought 
and  habits,  and  the  possibilicy  of  finding  oocupaticm  and  of  permanently  settling- 
advantages  which  outbalance  the  distance  from  home.  A  more  detailed  description 
will  be  found  in  the  works  of  Dra  Solly  and  Denison.  Manitou  Spriitgs  is 
the  place  which  is  most  adapted  to  real  invalids.  It  is  SS'S'  N,  lat,  and 
105''5'  W.  long.  The  mean  temperature  for  winter  is  about  27"  Fahr. ;  for 
spring,  45° ;  summer,  68° ;  autnmn,  48°.  The  number  of  clear  days  is  great ; 
and  the  relative  dryness  of  the  air  is  remarkable ;  the  average  is  usually  given 
between  45°  and  50° ;  there  are  only  about  sixty-six  to  seventy  rainy  days,  and 
amongst  them  about  forty  with  snow,  which,  however,  does  not  remain  so  long 
on  the  ground  as  at  Davos,  and  the  melting  of  the  snow  does  not  seem  to 
have  the  same  disagreeable  effects  as  in  the  Swiss  Alps.  Wind  is  by  no  means 
absent,  but  Manitou  is  to  some  d^ree  sheltered.  The  temperature  varies 
considerably  in  the  different  seasons,  the  sun  and  shade,  by  day  and  night.  We 
have,  therefore,  a  somewhat  changeable  climate,  witii  great  dryness  of  atmos- 
phere and  soil,  and  many  clear  day&  Autumn  and  the  first  part  of  the  winter  are 
the  best  times;  spring  is  changeable  and  windy;  summer  rather  hot;  so  that  the 
majority  of  invalids  go  up  to  higher  localities,  and  camp  out  in  tents. 

It  is  very  proljable  that  in  the  course  of  time  some  better  climates  for 
phthisis  may  be  found  in  the  United  States  than  Colorado  and  Manitou, 
though  tho  results  are  fairly  satisfactory.  If  we  consider  the  elevation  of  entire 
states  in  North  America  and  the  character  of  the  vegetation,  the  confidence  which 
we  express  in  tlie  future  appears  not  quite  unfounded.  We  will  quote  the  altitudes 
of  some  states  from  Toner's  "Dictionary  of  Elevations": — Wyoming,  7,200  feet; 
Colorado,  6,500;  Arizona,  6,000;  Idaho,  5,800;  Utah,  6,500;  Nevada,  5,400; 
New  Mexico,  5,300  ;  Montana,  4,500  ;  California,  2,500. 

The  State  of  Minnesota,  D.S.A.,  the  mean  elevation  of  which  is  1,100  feet,  has 
been  often  mentioned  as  favourable  to  the  cure  and  prevention  of  phthisis.  The 
state  is  as  yet  very  scantily  populated,  and  it  is  probable  that  part  of  the  reputation 
depends  on  this  scantiness  of  population,  and  tho  open-air  life  led  by  the  settlers. 

The  South  African  altitttde  regions  deserve,  likewise,  a  greater  share  of  attention 
than  we  are  able  to  give  them.  Dr.  Symes  Thompson  and  the  late  Dr.  Harry 
Leach  have,  amongst  others,  directed  attention  to  these  climates ;  to  these  authors 
we  must  refer  for  information,  and  alio  to  interesting  works  by  non-professional 
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autlioi's,  as  Mr.  Tn)llo|m'e  work  on  South  Africa,  Mr.  E.  F.  Sandenun's  ** 
Months  in  an  Or-wagon,"  and  Mr.  Otter's  "  Winters  Abroad."  The  Oranife  Ftm 
Statf»,  (Jriquaiand  West,  and  the  Traiiseaaly  coutain  the  tnrmt  iraportnt 
hciUth  lucalitioa,  and  Bloevi/otUcin  baa  for  a  loug  Ume  enjojed  the  petftM 
reputation-  Many  yrant  ago  inhahitnntn  of  the  Free  Btotes  hmx^  acmsid 
us  that  in  not  too  Rd\iincetl  caM<ti  of  phthisU  tin*  cure  waa  "absolately  certeiiL* 
Expuriencti  has  not  qaitc  coii6rmed  this  sanguine  statement  Tlie  cIcvbUoo  uI 
Blouinfontelu  is  about  1,700  fuet.  H.  Lvacb,  an  impartial  vt-fiter,  t^ys.  of  it,  "Tfan» 
are  many  plucfs,  us  to  climutc-,  quite  as  good  lu  filoeoifontoiu,  l>otk  in  th<^  Oraa^ 
Free  State  and  clsewhcrr*.  But  the  latter  is  a  good  geographieal  as  well  as  dimaar 
centre,  and  tho  kind  and  hoKpitable  attention  aco(M*ded  to  vtiiitara  gives  au  mpedil 
charm  to  the  quiet  capital  of  this  little  republic."  Maur  of  the  places  of  wfakk 
H.  Leach  hitd  a  high  opuuou  art-  In  the  Tnmsvaal :  Christiana, 
PnteliefathKim,  Witwatcr  Itand,  I^retoi-ia,  Heidelberg^  Utrecht,  Stamlerton, 
Wakkerstroom  (over  6,000  feet).  Everywhere  the  climate  ia  very  dry,  the  sumam 
ai'o  very  hot,  and  the  «nntt'rH  often  very  cold 

Whoever  thinkii  of  trying  the  South  African  Mghland*  must  hear  in  mint)  tin: 
a  long  soa  voyage  uii'l  a  long  laud  journey  arc  included  iu  his  plan.  Thow  vtv 
beai- sea  voyages  well  need  not  mgnst  the  former,  and  the  luticr  cstn  like' 
rendered  l>eneficial,  if  the  invalid  is  not  too  weak,  and  does  not  mtxid  a 
ejcpense.  The  best  mode  to  roacli  tlie  high  regions  from  the  couit  is  to  pron?«d 
ox-wagou,  well  KuppUed  with  the  noceswirieii  of  lifir,  including  boolu,  either 
Wynberg,  or  from  Grahamstown.  "  Wagon  travelling,  with  the  tra>-eUers  on 
oxen,"  Mr.  Otter  justly  wiys,  "  is  very  slow  work,  not  averaging  mnm  than  from  tm 
to  tn-olvQ  miles  v.  day  ; "  but  as  .such  au  expoditiou  '*  is  only  made  for  the  aak*  rf 
health,  the  rate  of  travelling  is  not  material ;  and  when  once  n  iravtdler  has  ijvt 
into  a  di.ittrict  which  ii*  suitable  to  him,  he  is  in  no  hurrj'  to  get  out  of  it^"  )lr. 
Otter  conciude-8  his  chaiitvr  with  anotlior  remark,  which  we  know  from  obaeivalici 
to  be  Judicious — viz.,  that  invalids  should  not  remain  long  at  or  nf^ar  CVpe  lV>vi^ 
and  (ihoidd  not  take  up  their  abniln  for  any  length  of  time  withiu  100  mile*  of  Ife 
sen-coast,  nor  Ipw  than  1,500  feet  above  sea-level. 

Many  of  the  great  niciuutain  chains  of  Atia  contain,  no  doubt,  Qsefol  \vMi 
resorts;  bat  our  dependable  knowkilge  in  confined  almost  entirely  to  the  hill  statidii 
of  India,  where,  above  all,  tho  Himalaya  chain  encloeca  the  (greatest  vahKT  «l 
climaten,  it»  length  lH>ing  at  least  2,000  mile.^  and  its  at-erage  breadth  Icto  mile*,  in 
elevations  mnging  from  1,000  feut  to  over  23,0rf0  feet.  ThesouthfacoalonemayhnMit 
to  poasciis  all  kinds  of  elinmtes,  from  tin*  tropics  to  the  poles ;  and  while  th«  iMMa 
portion  of  this  fnce  is  excessively  humid,  the  western  itf  rather  drv.  Tlun  «» 
besidojt  thfl  Nf,\f(ih>frr*j  range,  llie  Puineyv,  the  A-ravtiUi  or  Aravetli  jfattntaiiu^  tb 
Vindhyt  ran^,  the  wMern  and  eft»ti<nt  G'/iautt,  and  several  otheir  ranees.  lb 
Indian  sntmls  of  meilicine  contain  many  valuable  reports,  to  which  we  muM  r^ 
for  infonnation,  ami  resti-ict  ourselves  to  naming  the  principal  stAtiotw  and  tiwf 
elevations  from  a  tAl.lo  in  Dr.  Paikes'a  "Hygiene":— In  the  Boitgal  VnmAmaf. 
between  C.OOO  nnd  8,300  feet  high:  Darjeeling, Simhi,  Lnndour,  Murroi.,  KuMr»&^ 
NsmioTfll,  Dngshai.  with  mean  annual  rainfall  between  70  aud  132  inch«&,    bl^ 
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Jfl'eilgheiTy  range  (Madras)  between  5,160  and  7,600,  Ootacamund,  Kotagheny, 
Wellington,  Coonoor,  with  a  rainfttll  between  50  and  60  inches,  Pulneya  (7,000 
feet)  and  AnnamuUajs  (6,800  feet).  Likewise  in  the  Madras  Presidency,  Shevaroys 
(5,260  feet),  with  only  40  inches  of  rain.  In  the  Bombay  Presidency:  Mahableshwur 
Poorandbur,  and  Mount  Aboo  (between  4,000  and  5,000  feet),  the  first  with  340 
inches,  the  two  others  with  between  70  and  80  inches,  of  rain. 

In  considering  the  hill  stations  of  India,  it  is  necessary  to  bear  in  mind  the 
nearness  to  the  equatot;  by  which  the  influence  of  altitude  is  considerably  modified ; 
and,  further,  the  fact  that  the  peninsula  is  surrounded,  with  the  exception  of  its 
broad  base,  by  large  masses  of  warm  water.  The  periodical  winds  coming  from  these 
seas  are  saturated  with  vapour,  which,  on  reaching  the  cooler  mountain  ranges,  is 
partly  deposited  as  rain.  From  the  damp  soil,  moisture,  mixed  with  organic  matters, 
rises  into  the  atmosphere,  which  tiius  becomes  raoro  humid  and  less  pure.  The 
majority  of  hill  stations  in  India  have,  therefore,  very  different  climatic  conditions 
&om  those  of  the  Andes,  the  Rocky  Mountains,  or  the  Alps.  Nevertheless,  these 
hill  stations,  though  they  could  scarcely  be  i-ecommended  to  inhabitants  of  Europe, 
are  of  the  greatest  climatic  value  to  the  population  of  India  and  the  Europeans 
living  there.  The  circumstances  just  mentioned  may  explain  the  contradictory 
views  of  Anglo-Indian  medical  men  regarding  the  influence  of  their  hill  stations  on 
phthisis.  Dr.  Kellett's  carefully  drawn  up  report,  however,  on  consumptive  soldiers, 
who  spent  six  months — April  to  November — at  the  convalescent  station  of  Landour, 
shows  results  which  are  by  no  means  unsatisfactory. 

Very  diflerent  are  the  climates  north  of  tlie  highest  ridges  of  the  Himalayas,  foi 
the  atmosphere  Ijefore  reaching  them  has  lost  the  greater  part  of  its  moisture  on  the 
southern  slopes  and  the  highest  ridges  of  the  chain,  so  that  the  same  winds  which 
brought  to  the  latter  such  enormous  masses  of  rain  and  snow  are  in  the  north 
comparatively  dry  winds.  Hence,  Cashmere,  about  5,000  to  6,000  feet  high, 
and  Fibety  9,000  to  11,000  feet  high,  have  totally  diflerent  conditions  from  those 
prevailing  at  similar  elevations  to  the  south,  and  it  is  very  probable  that  most  useful 
health  stations  could  be  founded  in  these  drier  and  cooler  climates. 


IL  liOWLAND  OR  Plain  Climates. 

After  having  placed  so  many  regions  under  the  heads  of  marine  climates,  and 
under  those  of  altitude  or  mountain  climates,  we  need  only  take  a  cursory  glance  at 
the  large  field  of  lowland  climates,  the  most  important  classes  for  thei*apeutic 
purposes  being  included  in  the  former  di\'isions.  Without  attempting  any  further 
classification  we  will  at  once  proceed  to  Egypt — a  region  which  is  to  tlie  student  of 
climate  and  its  efiects  as  interesting  as  to  the  student  of  man,  his  art  and  progress. 
We  meet  at  once  with  two  mighty  physical  influences :  the  Desert  and  the  Nile. 
The  prominent  climatic  features  of  the  atmosphere  are  due  to  the  former, 
the  possibility  of  existence  in  affluence  and  its  early  fruits — art  and  cultiva- 
tion, with  their  wide-spreading  influence — are  due  to  the  latter. 

We  have  first  to  deal  with  the  Desert^  the  characteristics  of  which  are  : — great 
dryness,  transparency,  and  transcalency  of  air;  powerful  influence  of  the  sun,  shining 
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many  i-isitors  as  the  most  uaefol  part  of  the  climatic  cure ;  but  it  is  by  no  means 
-without  its  risks,  and  must  not  be  undertaken  at  all  by  very  delicate  and  weak  in- 
\-alidB,  or,  at  all  eventa,  only  in  company  with  a  physician,  and  by  all  invalids  with  due 
precautions,  for  the  ni^ts  are  often  very  cold.  The  best  time  to  begin  the  Nile 
journey  is  towards  the  end  of  December,  when  the  banks  of  the  Kile  have  had  time 
to  dry  from  the  annual  overflow,  and  when  the  north  wind,  though  sometimes  too 
cold  and  too  strong,  assists  the  paasage  of  the  boat  A  stay  of  some  weeks  at  the 
LuJBor  Hotel,  near  Thebee,  is  for  most  invalids  preferable  to  a  prolonged  stay  at 
Cairo.  A  second  stay  at  Aaauan  may  be  extended,  according  to  the  condition  of  the 
invalid,  over  some  weeks,  in  order  to  be  as  long  as  possible  in  the  pure  air  of  Upper 
Egypt ;  but  it  is  desirable  to  be  back  in  Cairo  about  the  middle  of  March,  and  to 
leave  Egypt  at  the  end  of  the  month. 

The  invalid's  stay  in  E^ypt  usually  b^fins  with  November  and  ends  with  March, 
and  only  in  exceptional  cases  can  an  earlier  arrival  or  a  l<atger  stay  be  permitted. 
In  April  the  heat  is  generally  excessive,  and,  in  addition,  the  Chamsin,  hot  and 
charged  with  the  finest  particles  of  sand,  may  blow  as  early  as  this  month. 

The  morbid  conditions  in  which  the  climate  of  Egypt — especially  Upper  Egypt, 
the  Desert,  and  Nubia — is  beneficial,  are  the  early  stages  of  non-erethic  forms  of 
phthisis,  or  quiescent  phthisis,  even  in  advanced  stages;  chronic  bronchitis;  catarrhal 
conditions  of  the  air  passages,  and  emphysema,  with  much  secretion,  principally  in 
advanced  age ;  ohronic  rheumatism  and  gout ;  albuminuria ;  climacteric  and  many 
other  conditions  which  we  have  mentioned  when  speaking  of  the  Western  Riviera. 

Amongst  the  drawbacks  of  the  climatic  cure  in  Egypt  are  the  distance  from 
home,  the  &tiguing  Journey  and  voyage  for  those  who  are  not  good  sailors,  and  the 
difficulty  of  finding  intermediate  places  after  leaving  Egypt  at  the  end  of  March. 
The  last  is  the  most  serious  drawback,  for  to  return  to  England  at  that  time  is  out 
of  the  question  ;  Switzerland,  too,  is  not  yet  satisfactory ;  Palermo,  in  Sicily,  gives 
perhaps  the  best  chance,  but  the  wind  is  sometimes  high  and  cold,  even  at  Palermo, 
in  ApriL  Dr.  Marcet  recommends  moderately  high  places  in  a  warm  country,  such 
as  the  Villa  Orotava,  1,200  feet,  or  Laguna,  about  2,000  feet  above  the  sea,  in  the 
Island  of  Tenerifie :  "assuming,  of  course,  that  the  patient  is  well  enough  to  go  about 
and  live,  within  certain  limits,  in  the  same  way  as  a  healthy  person. " 

Great  advantages  as  a  winter  resort,  especially  to  rheumatic  and  gouty  invalids, 
are  offered  at  the  Algerian  spa  and  climatic  resort,  Uammam  RHira,  to  which  Mr. 
Pollock  and  Dr.  Lauder  Brunton  have  directed  attention.  The  winter  climate  is 
moderately  warm,  diy,  and  stimulating,  as  we  should  expect  from  its  position 
amongst  the  hills  of  a  projecting  range  of  the  lesser  Atlas.  It  lies  60  miles  S.W.  of 
Algiers,  \5  miles  in  direct  line  from  the  coast,  and  a  few  miles  from  the  Bon-Med£a 
station  on  the  Oran  Railway.  The  new  hotel  is  beautifully  situated  on  a  slope, 
with  pine  woods  in  its  neighbourhood.  October,  November,  and  part  of  December 
are  beautiful ;  in  the  second  part  of  December  and  in  January  it  frequently  rains  ;  and 
February  and  March  are  still  showery ;  April  and  May  fine.  The  well-arranged  baths 
are  supplied  by  hot  saline  springs,  which  were  extensively  used  by  the  Romans  ;  a  cold 
chalybeate  spring  for  drinking  is  a  further  recommendation  to  Hammam  R'Hira ; 
and  tlie  presence  of  an  English-speaking  physician  is  likewise  a  great  advantage. 
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Tlifj  cliiiiatft  of  Pan^  in  llit?  valley  of  thr  Oavp,  tha  i 
tUc  Bussp-s  l*yr«nie«,  atwut  630  feot  above  sea-lovel,  has 
Sir  A.  Taylor"  and  many  others.  It  is  in  ite  graatB 
)>v  hilU.  iitul  tlirou'^h  tliiK  enjoyK  a  oonsidembli:  c&lmni 
exco|ition  of  oii'jwiorml  storms.  The  uitfaii  U'lUiwmtun 
from  Novumlwr  to  A]ml,  i»  about  48''<i  Fabr.,  whks 
KlicIt^rcHl  part's  of  the  Hivieras  ;  the  air  is  lens  dry  ;  lib* 
raiiiv  (lays  are  greater  th&n  at  tlit^  Rivieras :  but  the 
wjuable,  though  there  are  occitsioiial  periods  of  cold  ;  th 
heat  The  climaU.'  hna  a  gz<Lttiv«  cfutractcr,  aiid 
irritablu  nervous  system,  with  tendeocy  to  febi 
erophyseTnii,  chronic  bronchitis,  and  irritahilily  of  tlio  ! 
of  relaxation  of  the  mucons  mcrabrano  and  atony  <i 
evea  in  healthy  nci-sous  it  frequently  produces  bucIi  a  c: 
May  an',  as  a  rule,  lf«ui  irritatiu^  at  Fau  tlian  at  ^ 
Kurope,  Uioii^h  the  weatlier  ls  by  no  means  nettled,  fl 

Da.y,  on  the  line  from  litordeaux  to  Tlayonnc,  at  the 
somewliat  partakes  uf  llit;  climatic  characters  of  Pau, 
from  wind,  and  rather  more  uitdor  the  influence  of  tlus 
ami  weil  arranged  batJis  ore  useful  iu  rlieumatic  and  cft 

Arcarhon   in   tliis  rpgion  has  becm  desiTil'tod  amc 
thon;;;h  itii  L-Umale  \n  intermediate  between  land  and  set 

In  the  JTit^rior  of  Italy  there  are  many  <lelight{ 
oocaaionally  used  by  invalids,  but  few  can  be  regnnled  i 
i-esorts.  The  Italian  lakn?,  however,  have  some  si 
rfisidenoo.  PnlUtnz't  on  the  Ia^o  M^^orc,  Litgano 
Uie  Villa  d'Esif.  on  the  Lake  of  Conio,  are  used 
resortA.  The  climate  of  each  of  these  places  is 
in  common  the  position  to  tlic  aoutb  of  the  AJpa,  a  fail 
winds,  throufth  mountuiiiK  and  the  inlluence  of  the  li 
tlioy  lia  They  ai-e  less  warm  and  less  sheltered  tbi 
Kmallor  nnml*r  of  clear  days  and  mnch  mora  rain  ;  ' 
of  England,  the  number  of  clear  days  and  the  amoux 
decidedly  greater.  TIio  relative  humidity  is  lower  tlia 
the  year  at  PallaTUUt,  according  to  Dr.  Scliarponbroieh's  < 
only  67^'0;  the  number  of  bright  days,  IS,"* ;  that  of  rai 
warmest  of  the  places  on  the  T^o  Maggioro,  open  in  w 
ture  of  December,  January,  and  February,  is  only  aboil 
inland  places  in  tJie  south  of  England,  wliilu  that  of  thea| 
Tl"'*,  autumn  a,VG5.  The  climate  may  bo  regwdedai 
L*Ufoiio,  of  which  l)r.  Thomas,  of  Rulenweiler,  has  gi^ 
cnntinbutioiw  to  CUnmtology,  is  in  winter  nearly  2",  ant 
than  PiillanRa.  Tlieso  thn;c  lake  places  are  comparati' 
in  spring  and  Htitnmn  from  warmer  to  cooler,  and  from 
*  "  Tlie  rrcvctntii'c  uiil  Curetivc  Infiuetux  of  ibo  Oil 
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and  they  may  also  be  resorted  to  by  fugitives  from  the  snow-melting  period  in 
I)avo3  and  St.  Moritz.  Other  localities  on  the  lakes  used  as  spring,  summer,  and 
autumn  climates,  are  : — Streati,  BaveTio,  Locarno,  on  the  Lago  Maggiore ;  Orta,  on  the 
beautiful  little  Lago  d'Orta;  Menaggio  and  Bellagio,  on  the  Lake  of  Como;  and  Varetej 
a  favourite  summer  resort  of  the  Milanese.  The  Lago  di  Garda  offers  only  at  Riva, 
which  belongs  to  the  Austrian  Tyrol;  decent  accommodation  for  summer.  All 
these  localities  are  rather  hot  in  summer,  and  suitable  only  to  those  who  like  great 
heat;  and  a  certain  degree  of  dolcefar  niente.  The  cooling  effect  of  bathing  in  t^e 
lakes  is,  however,  to  be  taken  into  account.  About  a  mile  from  Riva,  inland,  lies 
the  little  town  of  Arco,  which  is  used  as  a  winter  resort  It  is  somewhat  warmer, 
as  testified  by  the  vegetation,  than  the  winter  places  at  the  Italian  lakes,  and  is  said 
to  enjoy  great  calmness  of  air  in  winter,  but  the  sheltered  walks  are  limited. 

The  baths  of  Lucca,  about  15  miles  from  the  town  of  Lucca,  have  a  rather  warm, 
but,  to  the  lovers  of  heat,  delightful  summer  climate  with  good  accommodation,  and 
many  shady  walks. 

It  would  be  a  great  pleasure  to  dwell  on  the  towns  of  Upper  and  Central  Italy^ 
but  they  cannot  be  r^;arded  as  health-resorts,  as  their  climates  are  very  changeable. 
It  is  impossible  for  those  who  feel  themselves  fairly  well  to  avoid  Florence,  where 
April,  May,  and  the  second  part  of  September  and  October  are  the  best  months ; 
but  the  changes  are  sudden  and  great,  the  winds  from  the  Apennines  often  icy,  and 
the  son  in  unsheltered  places  hot,  so  that  great  care  is  required  with  regard  to  clothing 
and  expKWure  by  every  one  who  is  not  quite  strong.  The  character  of  the  climate 
is  decidedly  stimulating. 

Fervgia  and  Siena  have  been  already  mentioned  as  fair  hill  climatea 

^f»ne  enjoyed  in  former  years  a  great  reputation  in  the  treatment  of  phthisis, 
but  the  daily  range  of  temperature  in  the  Eternal  City  is  often  great,  and  the 
winds  sometimes  very  cold.  November  is  often  rainy;  December,  January,  and 
February  are  mostly  cold ;  March,  April,  and  part  of  May  are,  however,  as  a  rule, 
very  pleasant,  and  suitable  to  pulmonary  invalids  without  fever,  and  to  tibose  affected 
with  bronchial  catarrh,  rheumatism,  and  gout,  if  they  exercise  due  care  in  avoiding 
the  fatigue  of  sight-seeing,  and  the  changes  of  temperature  from  a  hot  sun  to  cold 
galleries  or  churches.  There  is  a  large  class  of  persons  who  are  not  invalids  in  the 
usual  sense  of  the  word,  but  are  not  in  health  as  to  mind  or  body,  or  both,  such  as 
persons  affected  with  mental  depression  from  various  causes,  or  suffering  from  over- 
work, want  of  satisfaction  in  their  work,  or  imperfect  recovery  from  physical 
diseases  or  mental  shocks,  or  difficulty  in  bridging  over  certain  periods  or  stages  of 
life.  To  such  persons  a  whole  winter  at  Rome,  spent  in  studying  art  or  antiquities, 
or  visiting  the  most  interesting  neighbourhoods  without  fatigue  and  exposure,  is 
often  of  the  greatest  service,  and  forms  sometimes  a  turning-point  to  a  happier  and 
more  successful  life.  The  climate  of  Rome  is  not  so  stimulating  as  that  of  Upper 
Egypt  or  the  Desert,  or  even  Cannes,  or  Nice,  or  Florence ;  but  it  is  not  relaxing. 
It  maintains  an  intermediate  place  between  Pan  and  the  Rivieras.  •     During  May 

*  ^Vllat  IB  UAually  c&Iled  "  Bomon  fever "  u  not  a  ■pecific  complaint,  but  sometimefl  typhoid  fever 
receives  that  name,  tomctimei  malaria  fever.  The  latter  can  be,  with  due  care,  entirely  avoided ; 
indeed,  it  ii  rare  dming  winter  in  Borne  itaelf. 
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organs  are  not  so  mudi  taxed,  and  where  theee,  if  possible,  can  n-^covcr 
agnin  srwiu-r  BtrciiKtli.  imtl  bfcoiuf  by  degPM*  enubl*d  tu  reS)K>nd  to  the  dcmandH  of 
more  chiuigealile  climau>-£. 

WhieU  art  good  eiimaUut/or  invalid*  f  Thtre  aw  no  p*r/i>ct  cMmateit /or  intaluU; 
fltnne  have  defects  in  one  dirocttan,  ot}i(*Tv  in  another.  We  can  apeak  only  o(  Jairty 
good  climates  for  given  casi^s  of  di^easr  or  weakness  in  given  constitutiona,  vrher^ 
the  iiiQueiict^s  iiijuriot)»  to  tlie  given  case  are  likely  not  to  exiitt  at  all,  or  to  a  le*i!>(?i' 
degree  than  at  other  places,  and  where  at  tJie  Rame  time  influoiiceis  exist,  which,  when 
properly  utilised,  effect  general  improvement  of  the  WHistitution,  and  tliua  faoilitate 
the  recovery  of  the  diseaRed  or  wenkene*!  organs  as  far  as  is  po«ible.  "  Pure  air 
sad  water,  the  jKKtsibiltty  of  sp4'ii<ling  a  grt-at  \>art  of  the  day  in  tlie  ogten  air, 
and  good  hygienic  and  dietetic  aiTongetnents  are  primary  conditions;  the  presence  of 
A  good  local  dcK'tor  is  most  important ;  a  oftrtain  harmony  between  the  invalid  and 
the  social  and  physical  relations  of  the  heaJth-resort  is  a  great  help." 

In  every  instance  it  is  neoesiiar^^  to  exsmine  whether  one  has  to  deal  witii  a 
torpid,  or  hilions,  or  erethic,  or  lymphatic  constitution,  or  a  combination  of  seveml 
of  them,  and,  in  accordance  with  tlic  result  of  this  exaniinationf  we  have  to 
self-ct  a  mom  stinailating,  a  more  sedattTe,  a  nurine  or  inland,  climate,  or  one 
of  low  or  high  ele\'ation. 

As  it  is  important  iu  other  ways  of  treatment,  so  it  is  important  especially  in 
dimatic  treatment,  to  weigh  the  amount  of  vigour  of  a  constitution,  its  )iower  of 
resistance  and  )tda{>tHtion.  Tn  torpid  onnstiiutionft,  with  fair  residue  of  vigour,  climatee 
with  low  air  teiiip«*iuturos,  Ary  atraosjihore,  much  sun-heat,  and  a  ceitain  amount  of 
wind — viz..  stimulating  or  bracing  chmates — are  verj-  Iteneticiai,  while  in  erechic  con- 
stitutions, with  little  power  of  resistance,  they  are  mostly  injurious.  In  constitutions 
of  the  former  kind,  appetite,  digestion,  nutrition,  tlie  power  Co  take  exercise,  and 
create  heat  become  increased ;  in.  those  of  the  latter  kind  they  are  lowered  :  hence 
the  winter  climate  in  the  high  Alps  acts  fAvonralily  on  the  former  and  unfavourably 
on  tlie  latter,  which  are  mom  benehtod  hy  warm,  equable,  still,  tolerably  faumid-^ 
i.e.,  sedative — climates. 

A  gix'at  drawIdiL-k  iu  selecting  climates  for  ^von  cases,  is  Uiat  the  climate  of  a 
place  is  not  a  fixed,  immutable  quality  and  quantity,  but  that  it  is  a  constantly 
cimngnable  compound,  and  that  it  ia  im[toasible  exactly  to  predict  how  the  season  at  a 
certain  phwo  will  be. 

The  selection  of  the  right  health-resort  is,  therefore,  hy  no  means  always  an 
easy  matter;  and  if  tho  best  cUmaCc  has  been  found,  success  is  not  yet  insured,  for 
the  physical  clinmte  of  a  plaee  alone  is  rarely  by  itself  sufficient  to  effect  a  cure. 
Judicions  arran^ments  must  assist.  A  health-resort  for  seriiTOS  invalids  ought  to 
have  verandaliK,  which  can  hi*  opened  and  shut,  to  enable  the  sick  person  to  be  In 
the  air  and  iu  the  sun  without  futigut*  and  riiik.  There  ought  to  be  sheltered 
walks  with  comfortable  seats,  some  of  which  ought  to  be  rotatory,  with  arrangement 
for  shelter  from  rain,  wind,  and  snmetimes  sun,  to  W  turned  round  acenrding  to 
circumstances :  or  seats  with  different  aspects  and  shelter  from  every  wind,  as  at 
Hastings  and  St  Leonards,  but  unfortunately  not  at  other  health-resorts.  Ham 
mocks,  too,  are  very  useful  in  many  caeca. 


■ 


lora 


CLISiATB    AlfD    BEALTff- RESORTS. 


But  in  addition  to  a  good  climatic  reaort  and  jiitUcioas  nrrangemeiktB,  the  ianlftl 
liimself  must  be  judicious.  Sir  Jaa)OS  Oliirk  i>&id  in  tbc  iutmduotioD  to  hi» 
work:  *  "But  H  he  would  reap  Uie  full  measiire  of  good,  which  liis  new  fntitifm 
pl&oes  within  his  roach,  he  must  tnint  more  to  ttimacli  and  to  his  own  conduct  thts. 
to  the  simpie  influence  of  any  climate,  however  ;jeuiiU ;  he  must  adhere  stiictlT  to 
Buctt  n  mode  o£  living  as  his  disorder  fiN^uirvM  :  hn  must  avail  himself  of  all 
the  advantages  which  tlio  climate  affotxis,  and  eschew  those  evils  from  wliidi  id 
cUmate  or  situation  is  exempt  j  moreover,  he  must  exerciae  both  reaolattob  a*d 
patience  in  prottecuting  all  thin  to  a  successful  issue."  This  incladee  the  oar«  in  ihr 
selection  of  the  house^  the  aspect  and  arrangement  of  the  rooma,  the  clothing,  tht 
quantity  and  4{uality  of  food,  and  the  times  kjI  meals ;  the  amouot  and  oaton  flf 
ttxercine,  Hn<l  the  hours  for  taking  it;  and  aa  all  this  must  be  adapted  to  th«  exact 
condition  of  the  invalid,  the  guidanoe  of  the  local  doctor  is  required,  the  morafoai 
the  condition  of  the  patient  is  not  immutable  but  constantly  ▼aiyin^  and  tkm 
requiring  change  of  management,  an<l  very  often  chan^'e  of  the  hcaltb-tvaort ;  (or 
there  arc  many  cases  where  it  is  o£  great  importance  to  spend  only  a  ticne  si  or 
place,  and  then  to  prooeed  to  another.  It  is  often  difficult  to  deoide  ihia  paint,.  oA 
it  requires  careful  consideration,  Imt  if  without  any  cause  the  inipn>v>eiiunt  wtaft,  m 
a  retrograde  step  is  matle,  it  is  time  to  inquire  whether  a  change  ia  not  raqoiwA. 

Much  of  the  want  of  success  in  climatic  treatment  dependa  on  the  alrteneeef 
prnpor  control.  It  is  a  dificreut  matter  with  persons  su  Bering  merely  from  rcaijgiier 
in  close  cities  and  narrow  rooms,  or  from  hard  study,  or  anxious  and  excttini; 
occupation ;  these  generally  require  only  relaxation,  and  tlie  selecrtion  of  the  dinalif 
resort,  or  movuig  from  place  to  place,  may  be  left  to  their  own  choice ;  bat  tliv  twk 
invalid  is  very  mrely  able  to  guide  himnelf,  however  great  othenriao  hia  iotellignM 
may  lie,  and  evon  his  knowledge  of  the  human  body. 

Which  are  the  ailmenU  hvn^fd  by  climatic  treatmnU  /  In  fnrmer  yr»n  h  w 
the  prevailing  opiuiou  that  the  beneficial  eSecte  of  climate  were  limit«Hl  prinrt|aB|f 
to  diseases  of  the  respiratory  organs,  and  especially  to  consumption.  Hue.  howrnr; 
is  a  great  mistake.  There  is  scarcely  any  chronic  disease,  tlie  treatment  of  whid 
cannot  bo  a»>sisted  by  climate.  It  would  be  out  of  place  to  attempt  to  giv«  pam^ 
advieOf  for  as  we  said  U-foro,  every  siiigto  case  requires  careful  and  iuilividaalisiag 
conmderation.  We  will  restriot  ourselves,  therefore,  to  the  briefest  aurva^  rf 
some  of  the  principal  conditions. 

Sertifula^ia  its  manifold  forms,  requires  improvement  of  nutrition  and  aoodintaai 
of  tissue  change.  Residence  at  the  8ea-«idc,  with  abundant  inhahitioii  of  puiv  Ka-air. 
in  many  oases  assisted  by  sea-water  bathing,  is  most  impon^mt.  Ululdren  vitk 
tendency  to  scrofula  ought  to  be  e<incated  at  the  8ear8id&  According  to  tbo  piyvir 
of  rosstance  the  selection  uu::lit  to  be  guided — whether  the  locality  is  to  be 
or  wanner,  expoeed  or  slieluTrcd.  In  delicate  peraoos,  or  whem  thrrv  are 
plications,  the  more  sunny  wiuter  at  the  Mediterranean  ia  preferablr ;  bat.  as  i 
rule,  the  shores  of  the  British  Islands  contain  the  best  climates  lutd  the  t«tf 
hygienic  and  dietetic  elements  in  Uie  world  for  the  management  and  pnwCBtMBfll 
sonifuloua  complaints, 

*  "Ehuutln  Infiuenoo  of  CUnstV  1S4C  (i>.  10k)  — 
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GolU  and  chronic  rfieumatism  are  aggravated  by  damp  cold;  therefore  it  is  often 
necessary  to  recommend  the  dry,  warm,  sunny  climates,  such  as  the  Mediterranean 
shores,  or  Upper  Egypt,  or  Helouan,  near  Cairo,  or  Hamman  R'hira,  in  the  province  of 
Algiers  j  the  two  latter  places  combining  hot  baths  with  delightful  climates.  But  per- 
manent dietetic  management  and  exercise  are  equally  important  as  climate,  and  in  most 
cases  more  so,  and  change  of  climate,  as  well  as  spa  treatment,  ought  to  be  only  transi- 
tory helps,  to  be  dispensed  with  as  soon  as  a  certain'improvement  has  been  obtained. 

Affections  of  the  fieart  require  such  different  management  according  to  their 
nature,  and  especially  their  complications,  that  it  is  impossible  to  generalise;  This 
much,  however,  may  be  said,  that  the  higher  mountain  regions  are  mostly  quite 
unsuitable,  while  moderate  elevations,  especially  in  wooded  districts,  are  in  summer 
generally  preferable  to  the  sea-sliore ;  and  that  winter  in  fairly  warm  and  dry 
regions,  with  level  walks,  is  useful. 

Affections  of  the  kidneys  atul  urinary  organs  are  benefited  by  warm,  dry,  and 
sunny  climates,  with  only  moderate  wind,  such  as  Egypt;  but  with  care  the  Western 
Ri\iera  may  be  rendered  beneficial,  and  even  Rome  and  Naples  occasionally  allowed. 

Dysjtejisia,  in  its  thousand  forms,  requires  above  all  careful  study  of  the  con- 
stitution and  the  actual  condition  and  working  of  the  stomach  and  intestines,  and 
corresponding  advice  as  to  diet  and  exercise.  In  erethic  constitutions,  with  tendency 
to  irritation  and  sub-inflammation  of  the  gastric  mucous  membrane,  the  sedative 
climates  are  necessary ;  in  torpid  constitutions  the  stimulating  mountain  and  sea 
climates,  well-selected  spa  treatment,  and  travelling  per  se  are  useful. 

In  mental  dejyression  and  hyjfochojidnasisy  travelling,  with  more  or  Iras 
prolonged  stays  at  localities  ofiTering  social  recreation  and  occupation  with  art  or 
antiquities,  or  any  other  object  of  interest  to  the  valetudinarian,  such  as  Florence, 
Rome,  Naples,  and  Eg}rpt.  In  summer,  mountain  climates,  with  moderate  climbing 
or  yachting,  may  be  recommen<Ied,  according  to  the  individual  condition. 

Asthma,  if  caused  by  emphysema  and  heart  disease,  is  best  treated  at  equable 
sedative  climates  in  erethic  subjects ;  by  dry,  warm,  and  stimulating  climates  in 
relaxed  constitutions ;  if  caused  by  catarrhal  conditions  in  young  individuals,  high 
elevations  generally  afford  alleviation,  and  sometimes  cure.  There  is,  however,  an 
element  of  uncertainty  in  all  cases  combined  with  asthma,  and  the  effects  of  certain 
localities  cannot  be  predicted  before  a  trial.  This  is  still  more  the  case  with  so- 
ealled  nervous  asthma;  in  some  cases  high  elevations,  in  others  stimulating,  in  others 
sedative  inland  climates,  are  suitabla  Qreat  is  the  siiffering  often  at  some  of  the 
best  climates  of  the  Rivieras,  as  Dr.  Frank  lias  observed  in  several  cases  at  Cannes, 
and  the  removal  brings  sometimes  instantaneous  I'elief. 

In  cases  of  aneemia  and  chlorosis  localities  are  to  be  recommended  where  the 
weak  persons  can  be  in  the  open  air  during  the  greater  part  of  tbo  day  without  fatigue, 
and  without  exposure  to  heat  and  cold,  such  as  the  mountain,  wood,  and  the  cool  sea 
climates  of  England  in  summer  ;  and  sunny  and  fairly  warm  sea  climates  in  winter. 

Malarious  affections  are  beat  suited  to  high  elevations,  away  from  sources  of 
malaria,  and  to  the  sea  climates  of  England. 

In  convalescence  from  acvte  diseases  change  of  climate  ia  mostly  very  usefid  ; 
but  much  care  is  required,  as  the  whole  constitution  is  often  in  a  condition  of  great 
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ddicmcy,  so  that  £iitigae,  u  chill,  or  nnaccustoued 
A  short  difttouee  froia  home  generally  suffices  for  tl 
some  degree  of  strcmgth.    Lut«r  on,  the  Boo-shore,  or  (J 
be  decidLHl  oo.  ■ 

Id  dimacteno  conditioas  of  life,  as  well  iu  ndl 
rcficotcii  changna  of  ]<>ualiLy,  with  ocoipatiun  oiid  vxh 
invalid  in  itigaining  Uio  natural  bolanoa  ^ 

Then;  are  umumorable  states  of  "  dalioaoj  dH 
of  the  systuDt,  more  especially  in  childhood  and  yonth 
which  cannot  be  Btrictly  cliused  under  any  formal  d 
valuable  remedial  agent.  No  great  distanoe  is  nooea 
hat  tlie  east  and  south-east  coast  of  EngUnd,  Tnnbri 
inlan<l  plac«i  in  summer,  Boumcmouth  and  Vei 
required. 

In  tenil^  or  old  age  airoctions,  climates  with  « 
springs  are  preferable  to  cold,  flamp,  and  dismal 
conditions  of  prtitmtwrt  aeniliti/  or  old  age  of  tlii 
th«  body  which  are  not  so  patent  If,  in  compaimt 
fidls  out  or  becomes  grey,  this  local  old  age  is  : 
assumed  that  a  similar  proceu  aC  old  age  may  occur  i 
digestion,  or  nervous  system,  and  th "  symptoms  ariaiii 
power  of  such  prematurely  old  orga\.a  are  often  cca 
conJitinn.i  cannot  bo  cured  either  by  medicine  or  cli 
arranged  that  the  demands  on  the  aged  orpiu  arc  dii 
and  nutrition  arc,  as  far  as  possible,  kept  u[i  by  a  liml 
direction  climate  can  be  rendered  very  nsefuL 

'J'he  diitfiueit  o/ihe  retpiratory  organs,  including  c 
greatoat  contingent  of  visitors  to  the  climatic  winter  i 
ftientioued  iu  the  discussion  of  different  climates,  so  ( 
the  localities  generally  suitable  to  them  ;  the  spedai 
every  cnne  can  he  found  only  by  the  apjirociution  of 
sick  person.  Wo  will  only  rpmind  the  render  that  n 
be  tnken  into  consideration,  but  also  the  stage  of 
individual  may,  and  often  does,  require  in  different 
year,  different  localities,  acconling  to  changes  which 
general  condition.  There  is  no  disease  which  rcquirei 
patience,  and  pcrsuvemnce,  as  oonsomption.  In  cases 
much  progress,  the  treatment  must  be  extended  ori 
i-emorlc  previously  made— that  the  invalid  should 
of  a  losal  physician — applies  to  no  disease  more  tha 
our  du^  to  remark  that  few  consumptive  invalids, 
however  intelligent  otherwise,  are  able  to  judge  for 
they  foi-m  a  correct  id(>a  of  iJl  the  features  of  tliei 
newssary  for  thorn  towaixis  a  cure.  It  is  difficult  to  i 
over  years ;  and  in  mmiy  instancee  the  brain  funot 
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of  tlie  body.  It  is  a  sad  experiuice,  which  evenr  one  of  as  hiu  to  mako  very  ofteu, 
that  tliu  success  of  ditnatic  ttvatiueiit  proceedii  to  a  cei'tain  jwint,  wbun  the  patient 
thruu{;b  ua  avoidabiu  iiuprudtmcc  cuuuui:t8  a  chill,  an  attack  u£  brun<.-tiiti%  or 
piwutuoiiia  or  pluurisy,  or  of  blood-spitting,  and  thus  throws  hituwlf  buck  for  yoorb, 
or  renders  his  recovery  impossible.  Nuwhera  is  this  system  of  non-oontrol  worse 
than  at  the  Rivieras,  where  the  invalid  is  in  com]iany  with  many  Uealttiy  penunia, 
and  wlion:  he  uvea  the  doctor  only  when  hu  ftvlii  sjieciBlly  til,  and  betwepn  his  riaita 
does  what  he  likes  or  thinks  suitablu. 


The  Uses  op  Uoub  Cliuatbs. 

Under  the  tefrm  "Home  climates  "  we  will  comprise  the  homM  of  invalids  and 
their  immediatu  neighbourhoods.  It  has  bfren  said  befont  that  the  oUuiates  of 
England  may  be  regarded  «a  Ibe  motrt.  invijipratiu^  tu  boaltliy  ]H:rvona,  thuugli  not 
without  defects  to  invalids  ;  and  alao  that  for  the  luttc>r  thi>ru  aru  nowhere  pcirfuctly 
good  climates.  The  invalid  who  is  obliged  to  remain  at  or  near  home  must  above 
all  things  not  consider  himself  doomed,  but  must  leoni  how  to  avail  himself  of  ull 
the  adv&ntagHS  at  his  <!omiiiand,  and  of  the  means  to  avoid  or  defend  hiinttelf  from 
the  disadvautogofl  of  his  home  cJimate.  Tliere  are  some  advantages  of  foreign 
eiimutc-s  which  ho  cannot  have  to  the  some  d^ree,  but  by  oaing  well  what  ho  haa 
he  may  often  obtain  qnit«  as  much.  He  must  Icom : — 1,  how  to  be  maob  in  the 
open  air;  '1,  how  to  have  the  air  in  hvn  room  as  puro  as  possible;  3,  what  clothing 
to  wear ;  4,  what  and  when  to  eat  and  drink ;  b,  how  to  take  a  pro{>er  amount 
of  exercise  and  rest;  and  6,  how  to  manago  the  skin.  The  greatest  port  of 
tho  bcnctit  obtained  from  foreign  residence  results  fnm  attention  to  these  6ix  points, 
which  the  invalid,  when  sent  abroad,  is  tolerably  ready  to  adopt  at  the  authuritutivo 
dictation  o£  the  local  doctor,  but  equally  apt  to  UQglect  when  ho  remains  at  home. 
When  he  goos  abroad  he  knows  that  he  does  so  entirely  on  account  of  his  health, 
and  that  th«  reoorvery  of  his  health  is  his  main  duty  for  the  timn  being,  while  at 
hume  ho  has,  or  thinks  that  he  has,  other  diifciea  besidea.  If  tlie  invalid  when 
abroad  ncgleofea  tA. attend  to  the  points  just  mentioned,  he  do(^s  not  gain  th»  full 
benefit  of  the  climate,  and  often  ia  not  cur*.d,  nor  even  iniitrovcd.  The  invalid  at 
hnmi^  ought  to  feel  tbatyOA  he  is  under  less  favourable  circumstancf-'^,  he  roust  oil  tho 
more  use  his  wholo  int4:'lleot  to  obtain  his  end.  It  is,  indoMl,  in  many  instaiices, 
want  of  proper  intelligence  and  appreciation  of  circumstances  whicli  renders  an 
originally,  nunageabk'  complaint  incumble ;  and,  on  th^  other  vide,  it  is  oflan 
pleasing  to  lofr  how  a  strong  will  and  proper  comprehcnuon  of  all  the  olrcumstanooB 
of  the  Nituatim,  intei-nal  and  external,  leails  in  the  cuurso  of  time-^soinctimfs  long 
— to  a  more  orless  perfect  cura  of  a  dangerous  chnmic  illness.  Oneof  thodifKcultieaal 
home  is,  that  the  invalid  is  in  tho  midst  of  comparatively  healthy  pt^rsoiis,  who  can, 
without  harm  to  Ubumsulves,  motx<  or  less,  do  as  they  please,  and  that  an  inborn  ov 
acquired  feeling  of  ;.'ood- fellowship— misplaced  in  such  a  situation — leads  him 
involuntarily  in  do  as  they  da  At  a  really  r/ond  heidth-resort  every  <ma  ought  to  1*0 
under  the  gtrietist  rttUa,  and  without  much  dithcutty  the  invalid  learmi  to  approciato 
the  Qsefulness  and  neossaty  of  the  ntrictnesa  of  rules,  and  the  habits  of  tho  place, 
and  falls  in  with  them  heart  and  soul,  Itowever  irksome  they  might  be  at  home.     It 
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is  true  that  sticb  lit--alth-i-esort8  aro  rare,  und  tb&t  the  benetitii  ubtaiitwl  by  Inralt^ 
under  tli«!  best  dimatic  coiitlitiuns,  without  jiroper  guidance,  artr  -  "  .  infmM 

to  thoiMj  at  iiiortt  defective  ri'-soitA,  witb  titrict  and  judicious   «u[i«?i r.     Wr 

havo  ujentioiie<l  before  thu  Haiiit&ria  at  Ooerheratiorf  la  Sib'siii,  mnil  at  >aUinu<in, 
nuar  Soden,  for  ibe  cui-c  of  pulmuiiary  diseases.  The  cliumtic  conditions  are  bjr  bd 
meann  all  that  can  bo  wiblK-d,  but  Uie  »«ults  obtained  b^  judicLima  and  uwrgetic 
^idoQt'e  ut*  ibc  |iiitieiit8,  who  all  live  within  the  establiidimeiite,  or.  at  ^  cTCDti^ 
close  tu  tliora,  nnd  luidcr  tlieir  rules,  iii-e  very  sati^Hctor>-,  aiid  the  main  part  o(  ife 
rules  refers  to  the  six  points  just  ineutioued,  attention  to  which  i«  indiapfiiaahlck  Wr 
have  not  the  sjMice  to  entiT  into  them  in  detuil,  and  we  can  with  perfin^t  oaD&kffiet 
leave  tiio  subjacts  of  food,  of  stimnlauta,  of  exercise,  of  dress,  of  trKvelliiig,  of  at- 
ruundings,  and  of  the  management  of  skiu,  to  the  able  autliorb  of  Uie  natpectm 
jiapera  in  this  book.  In  chronic  diseasee,  especially  in  consumption,  there  is  a  colaa 
degive  of  feebUiiiuss,  oning  to  which  exteiiul  iiifitiences,  not  injurious  to  otbcf^ 
can&e  excessive  ell'ects,  und  the  feeble  organs  are  uiuibk-  to  adjust  the  dc 
thus  firuduced.  llie  aim  of  our  general  managemvut  must  bo  to  stnengchon 
relative  health  of  the  uiUividuul,  so  as  to  enable  the  invalid  better  to  resist  injtuiOT 
inlbiences  and  to  conipeusnt«  the  eflects.  The  systeinatic  taking  of  food,  tiie  ooltift 
of  the  skin,  exposure  to  puro  air,  regtilar  exercise,  are  the  means  to  obtaiB 
tliis  result.  It  is  at  Hrst  dinicult  in  an  inclement  climate  to  be  much  in  tha  air,  faoi 
<pwlually  the  habit  can  be  acquired  by  the  majority  of  invalids,  and  nuu  or  anow  in 
maity  cases  onght  not  to  be  obstacles  to  exercise,  the  air  itself  boing  oftva  bat 
when  it  mins  nr  snow<v,  or  soon  after.  It  is  frequently  necessary  to  feel  one's 'war, 
but  on  the  whole  a  strong  and  bold  band  in  guiding  the  invalid  is  an  adTaatt||& 
More  tltnu  one  baker,  who  had  become  consumptive  by  work  iji  the  bakabonso  sad 
in  the  shc^t,  hns  been  cured  by  pushing  the  bn<ud  cart  every  day  for  ihrev  or  fbvr 
hours  through  the  streets  in  all  weathers ;  ami  the  same  has  occurred  with  doek- 
makers  from  the  Black  Foivst,  who,  having  become  consomjitire  in  the  doM 
work-i'Ywm,  left  it,  and  carried  round  their  clocks  from  house  to  bouse. 

If  it  is  (iossible  for  the  inviiltii  to  select  a  situation,  lot  it  bo  on  adzyHflor 
rock,  on  a  slope  (not  at  the  bottom  of  a  volley,   in  .1  southern    or  aotidi-i 
aspect)  with  woods — pine  woods  for  choice — at  no  great  distance,  away  fn»ra 
towns  and  from  all  air-oontuminattng  inflaenoea 

Another  point  in  the  question  of  home  climates  is,  that  we  must  not  always^ 
satistivd  with  the  sunfuiudiag  conditions  as  they  are,  but  must  ea Jaavour  la  !>• 
prove  them  ;  for  inst:ince,  by  bnihling  walls  reflecting  the  sun,  and  walls  ahfltBciai 
from  wind ;  and  "  hy  building  glsss  corridors,  and  suitably  wamiag  thoa* 
Unfortunately,  we  look,  as  yet,  in  i-ain  for  such  uri-angement«  at  oar  fattwil* 
home  health-i^orts  of  the  ».outh  and  south-west  coasts.  PrvfuMor  FkaaUmf* 
lecture  at  the  Royal  Institution,  nnd  his  already  often-quoted  pi^r,  **  OiBBla  a 
Town  and  Country,"  are  full  of  valuable  facts  and  advice.  He  even  «ag||ttU  Ifel 
removal  of  the  fearful  smoke  and  fog  nuisances,  which  cotun  the  prenwnm  ilielki 
of  so  majiy  invalids.  W'n  Imve  no  doubt  that  be  is  ri^t,  and  wish  dat  a 
R«>yal  Oommiasbn  were  charged  to  inquire  into  tlie  means  for  carrr)! 
much-uaeded  i^onu,  which  would  bring  iiumea»(i  ruble  bonefiU 
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iofnitu  try  iho  n*e  of.  3QB 
niAK^len.  Bir  Cbarlei.  IM 
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39 :  iU  eounlation  after  death, 
7^;  Htuuey'a  limile  of  (far 
blood.  165:  variona  hMllby 
HT«vt«  n^raltins  fnim  til*  blood - 
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on  tbc.MH 


Body.gniivlh,  1A1    371 
hviymmMun,  KvB])nratian  of. 
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lixe  and  weight.  3^ :  tbc  Uni 
of    (Vviw,    I>r.    AbcT(Tthoihi( 
am!  Schiller   i(-. ;  itn  tiw  i 
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flif    mllniig  rm  tbc,  424.  42ri 
vffoot    u(     titflit-Uoiuf:.    Mi 
m\enf!t  mle  nf  brenUkiiig,  3tf7 
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tlicir  power  lu  tlte  vtpulma  of 

pliloflit,  12 
BniiirhitU,  MiMt  fatal  periai]  of. 

•IIIJ;  chronic.  232;  dcatliii  fmm. 

aw);  oaaicd  by  damp  »oil»,  ZtiS. 

MC037 
Brog,  Beit  iMtbod  of  nukbg. 


inm& 


Brown.    Dr.    John,   on    corporal 
pnnu)itiK<tit     in    tbc    tiurwrj. 

Browa  Sennonl.  ExperiotsBla  on 
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1023 
Cano-tm.  Th«.  383 ;  pnpanMon 

of  oocoa  from  lliv.  h. 
Cotfcinc,  144.  119,  14«.  ir.3,  337. 

300,383.263:  rsiwrimtmU  on 

frags  with,  aso 
CMlcium,  one  of  tbe  ooBstitumts 

of  tU«  body,  G3G 
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Clilorino,  oiu'  of  tlus  ooouthaeiibi 

uf  t!..-  \.»U.  i".3l5 
n.ln  '    -,  978 

« 1.o<»..^..  .4..  U7, 302,  2&(.  6.''! 

nioleca.  Mimetbiic*  okuimI  liv 
diiajdog  impaR  w»l«r,  tiOl ; 
CnlciitU.  tlir  home  of,  at  cer- 
tain umiii.  l>l!t :  bells  U>  fuai^ 
ofpunxt,  01!l 

I  twEuliina,  037 

( Inroa,  8S4, 838 1  gnatMt  period 
of,  ia  ipnog.  316 

Cbon-io  «lT«ciion*.  Frtunaacy  of 
la  iK^>Uo  tcJiM>U,  333 ;  n.  ruolt 
of  oxoesire  tttnite,  333 

ChrutiMnn,  air  Uobert,  UkJ,  231, 
^43,243 

(.Itrittniaa  vaeatioo,  Kerroo* 
MjtLaa  Ivaat  liknlr  to  ba  injnrvd 
l^  csuuiinalMD*  ui  tltc,  31S 

Chronio  alculioli«tu,  HHl 


Cbylo,  Tbt!  oleiuiiKnui  porlbll  of 
luwl  oonvnttwl  itttnf,  4 :  vvcn- 

taialij  rviu:Ui^  tlM>  Uood  by  litb 
incttml*.  ^ 
Clrtnw.  '^1"  'irtion  of 

food  iwn^'-  I  :  inlxc* 

witil    tin     .i.-i.     ,.  .nrrralic 

Juice,  t^. 
Cidvr,  232 

atfonyr  tobaoeo  ia  a,tlUkU  tn  a 

Ei|>o,  £r4 
a  of  tli«  aiiMMlU,  14;  tbair 

nM,  IT* 
OlroaUtioi),  EfTecta  of  ^  ri|{orotu 

or  dopToaRd,    lt#: :    cltevtv  of 

tOeobol  on  lb«k  I'A  ll>4.  3M. 

ZL'fi  23'.» 
Cuxulation^  Tbe  two,  7 
Oiatcmi  for  acboola.  WVi ;    I'ut 

plftoa    for    tb«    in    4!w«Uiti$- 

booM*.  1303,  '»&  (i/r«j<n9Cnf) 
Citroti.  Tlw.  t»."i 
City  moil,  How  to  obtahi  h«Ilh 

l.v,41'l;I:r.'7'  ■      '  ■  t.  ■)Zr.4:iS 
CUni  »i».  :; 

ClATku,  Dt,.  In  387 

Cbirku,  Dr.  E.  IL.  t^u  U>e  lujtlwt 

o(lu«.tJou  of  AiuMicaa  nrb, 

31i.  313.  oH 
Clarkc'a,  Dr..  i>njc*«t  for  •oftco- 

ing  w«t<r.  KtR,  9W 
VhvTk,  6ii  .loiuo*.  990,  lOOO.  1001, 

Claaooal  icbocil.  SuiUhitity  of  a 

boy  fw  a,  iWl 
CUaa-rtMRM  iii  acbooli.  Sanitary 

aiTaiisci&aita    for,  CM;   avaU 

iji,  70O 
Clavklit,  437 
CleanUtieM,  Hotet^ty  for,  62IS 

SM ;  taD|>ottaa«e  of,  991 
Cimymtti,  Social  iKMitiuu  of  tbe, 

Clerxynm'ii  l!iriii>i.  The.  SSO 

Cliniftt*  nf  '■'*  of,  on 

woinoii  ail  '^4^ 

CUmaUa,  iaiin.A  i.t.  A/),  900: 
geaarai  ootuidttatiuiu  of  cli- 
inaio,  MI2i  diviciona  of,  9M  — 
997  I  (ilaui&utioa  of,  OBfi : 
bluta  en  the  lalMtloD  of  ellnutic 
beftltltre»ort^  IWO— 10M;ii*w 
of  tbe  bome  uUnutc.  lOAS,  IlK<I 

Clotli:n~ fnr  ii/nrt^  .lud  oliildroD, 

.•M      ■   ■       ■■;! 

Llotli  'l>lo  to  WAt«r, 

47-.    ' '  uoed  to  «II«ut 

llin  RMitlt,  lb. 

Clotbing  of  MlUiora  aud  tailon, 

im 

Clotbing.  Primary  nbJMU  df. 
4ti3  i  initnU*  dr»M  for  a  ran* 
ner,  430  ;  wiinnth  of,  4&%  - 
46s ;  weighi  of,  in  walkiflg,  41'1 , 
429  ;  a  nacaaaiy  aid  *o  bealthr 
growth,  (34;  importaiKv  of 
ranovhig  the  waate  {iiudueta 
from  ibe,  SlUt ;  auilaUe  aiiparvl 
for  India,  621 


CtnthiOjL  Puiaonoiia  J«m  ia,  803 

cioH.jj.  •y7^ 

Cotijjulaliillty  of  tbv  blood.  IH- 
itrvction  of  th«  I7  inndoiiv 
■JiJt) 

Conl-ocUar,    Best  ]iWr   for 
r.*J7 

.  TOO: 


Cocitiioi,  tbau 

tiui^tntiltility,  117 

Coco,  147 

Coco-pbutl,  T" 

" " ' 

C>ocofi.  H«. 

■  •  -CW : 

it*   iDCrntl'K 

iiin-lio, 

llfi;   it«   t 

r    Mtt, 

140.  2IJ3  :  !  ■ 

UI,  ]44i 

Cocoa  Iti  ■•■ 

'<■ 

Coooa-r 

1 

0  ....«! 

■i^.'i 

1  . 

■  !     \K 

1 

■  3.  2C1. 

J>'.', 

...... ^n, 

14?,  1 

t, 

•xt 

1  . 

in   n 

■  .! 

adlll' 

w 

to   .1 

,  '! 

c»ir. . 

/ 

j.n-r. 

li    ,  .ir.  ,   .   ■ 

..i 

Cohii   oil  ihort-ii4(ht«dnefa,  7QS, 

;m.7g<;  ,     ^      . 

Cohraa.  Dr.,  on  female  MiueatUHi 
m  Anmnca,  KtS 

( ■.! 


Coll)  batlu.  benefit  of.  <«.*.,  ATV. 

(it<ij  1    caution    ill   tbo   vn*c  o( 

ctiiliinii,  Ut>r  :  lu ailnntijiu  in 

Indiii,  920^  951 
CVfleridsc  on  opiam-«*ttD|.  244, 

J45 
CWle.  450 

C'-ulIar-lMtic.  Hiokcn,  43C,  4.'>2 
Oi'Irr,  Mr  .(inligblntiusof mJiOoI 

I  ....    ..    ;-„i...iJJM.  747 

Culuui.     Juftiiciioe     of.     on      On 

wnrn-.tli  -f  tL'tliiiig,  167.  4il8 
r.  I,. I.  EtfecU  of, 

ilka  on,  093 1 


rj 


to  ^«boiIj  by  li^' 


1003 


Combuvtion    within   tta-  IxHiy  of 

Tnt'Ii;  KliDwitiit   tho    beat  odo. 

force  getii!ral«il  br  th«,  IM 
OommiMUim,  ST,  39,  M 
Coounumtr,  IIc4tb  of  th«,  U6, 

M7 
CompaM  of  tb«  vdIm,  82S 
ComiwtitiTe   exMuitiatHnift.  3G0, 

as!  :  «vi]  rcftulta  of,  302,  363 
OumplcincntA]  kir,  13 
ComjiroM    ovor     tlte    ftMomQn, 

Vftlueoftb*  wvC.  230 
CoiuIcaMtl   milk.  107,  159,   U3; 

inKrodMnU  la.  <>3tf  ;  lu  ndTivif 

tuei.  (Ml;    bov   to   OM    for 
■   inuntB,&13 
0>B(liia«Rt>,  ISn.  148 ;  tbeir  um 

williftih.  117 
CoBststiuri  ill.  ,1.'i2,  S.'SS;  Uiiefl- 

ni^l  utfucti  bf  ajiii-ita  lo  oaMW  uf 

intttrii.il,  l'J7.  198 
CoajuDclivft,  Tho,  730 
OOQMIUUltAl  MQSlll,   Tbfl,   SZT— 

829 
OoiuUnt  nipplv  of  WKt«c.  8(0 
ConatlfMtion.  VVi.  (174.  945  ;  bow 

to  rcinc'ly  infutile,  itt. 
Con  lit  i  tut  ion,  A  buy'it,  im  impor- 

t*Tit  rfHimnitL-  in  tbo  cbojoe  of 

ft  tohool,  GflO 
OoDttitutioDAl  cbknt^,  310 
Ootuumptian,  <>iiH  uf  tbe  causes 

of,  ?;93 ;  National  Uospit^  for, 

tt  Ventnor,    lOUl ;  duiiia  cli- 

DiKtM  Huitftbli^  (or,  loeV  -vrsi 
Coiilaffh>u>  (lijcAM,  Germs  of,  !■.'• 
Oobvueauntt,  OwnM  for  lohool, 

712:    trMtmBQt    of   couvidw- 

ctnw,  717 
CoQvuIiiotif.  2U.  S35, 356 :  nuixi- 

mnm    ainl    minimum    periods 

for.  SI7 
Cookerr.    Importanee    of.    IfiO; 

nriiwiplra  of,  161 ;  elTcctof,  it.: 

Dwl  cookrry,  205 
Cooking.  Bnt  ini:thocIs  of,  152, 

153 
Corn-Sour,  124 ;  nut  ■uffiuient  u 

«  food  for  itkfAat«.  G47 
Cor&M,  OMoit J  of  tbe,  733 ;  ukcr 

of  ib«,  773 
Corponl  imnUhm*nt,  372.  S73; 

Or.  Hime  on.  374 ;  I>r.  Brown 

o&,  373 
Cor«*t«,  «vil  effcctK  produeod  tiy 

tbtir  BM,  fiOf ;  uac  of  in  Indu, 

922 
Coimetiw,  9M:    Uat   of,   8S9— 

897 
Corti,  The  OT|sn  of.  790,  7M  j 

arch  of,  730,  71(1 
Cortofi.    46\   471,  47«.  661 ;  it« 

iDfljunni&hilUjr,  474.  475 
Coatbing,  Tho  not  of,  16, 890, 635 
C<™«hi,2l2 
*.'ow-»  millt,  tV40— 04ri.  354 ;   in- 

*rMient»  of,  (139;  richucM  of. 

1*1;  nilM  forgiiriiis,  MS,  M4 
Cbum,  116 


Cr&ckueli,  120 

Cramming  fot  eHmin*tini»(  303, 

&54 
Cms  p,  809 

Crwutierry.  The,  132, 183 
Cr«ui&l  injario*,  357,  *»8 
Oniuiuin.  Tliff,  JitS 
Cr»|w,  4fl5 
Crayfi^,  116 
CniTui|  for  doohol,  340 :  knuu- 

tmuu>I«  br  tbe  dnmbtrd  to  bk 

chUdreo.  234.  235 
CrwD.  lOR,  4W 
Crtatine,  1&5 
CrklMt,  445 ;  rnlM  iolie  ootcrved 

wbUe  i>biriiis,  446,  447:  'Un- 

K«rf  01,  448 :  ban«liei»l  olfoct« 

of,  211.  44.'.,  331 
Cricoid  coriiln^p;,  Tlw,  814,  817, 

Crimv,  8priiu  mouilu  moat  fr*- 

ijvieut  for,  310 
Cnmiting  of  fi»b,  115 
CrinoUiMa,  475 
Crijtk  koiuOM.  Tb«.  793 
Croup,  30e 
Crumpet*,  121 
Cfri&g  and  tobbingi  17 
Cooic  ttmae  rmuircil  in  •  room, 

6'JD,  m 

C'ubi^oa  in    ilormitoriM,    Oftro 

obiectiuna  to,  669 
OuoninbV|U0 
Curacaa.  304 
Cuid,   105,    836,   G41.  MS,  6i3, 

tM4,645 
Curd  »•»,  880 
Curling  iiio  hair,  90ft 
Cur]-|M)g«n,  MS 
Currant.  Tbe,  133 
Currants  133 
Curtaini,  Um  of,  in  bed-ioonu, 

Kt7 
Cun-atnre  of  the  ipic*.  401  (OIw- 

initd) 
Cutanooui  uodBtioa,  Puifer  of 

cbeoldnf  tbe,  921 
Cnticlo,  Tbo,  or  acarf  akm,  8(3 
CjvticcrrMi  cHlutm*,  in  miatljr 

pock,  111  {iUuttraUii 


D. 

O*    Coata,    Dr.^    oa   American 

female  Mooadon,  313 
Daily  oerebral  TuUtion,  309 
Duty  diet,  M itrofenooi  nmtarial 

nccntary  for  a  nau'a,  183 
Daily  dietary  of  an  afltUt  nan, 

CutistitoriiU  of  food  In  the,  1BI> 
Daily    eiiiiduymoDt,    BrUa    pru- 

duoeil  by  nuglneting,  3BS 
Dial}-  food.  Average  aBiouat  af, 

in  Tariona  tnnao,  IfIS 
Da^  walk,  BonefiU  of  tha,  4S6, 

573 ;  objectioiM  ui^ed  by  a«jioel> 

mistresaet  to  tb«,  426 


Damp    cf>tirw,    Importaoaa    tf- 
m  building  >  b«Mia*,  fiBO 

Damp  AOila,  iHXigwr  t4  hoAfaf 
on,  fiM 

Daneit^  •IS9— 4M  i  obm  an  vat- 
door  twxraMtiuo,  4Xt:  AflVa 
pnetk«d  iii.  433;  aflHli  «(. 
t6. 1  k  tJ'">jr«  balk 
after,  4h     ~ 

DanilaHnn,  SoMlduic  of, ' 


DadMltnc*  India, 

Darwin,  '.S>1,TM 
Uat«,  Tbe,  132 
Dattns.  IKS 
Danglt>h.    Ih-..    120-. 

making  liroad  bv,  A. 
Daro*  vmlitj,   Obimsa  «(  iK 

102»,  1030 
Day  and    imhk    inmat^   fe 

portano*  of  U«3it  Mid  i#  ^ 

6a3,fi54 
Day-dreamlnc.  54,55 
Dity-KhoUnk,  73> 
D-trap,  Th*,  614 
Dflaf-mutum,  807,  MB 
DwfaM^TBS;  wnMliMaf.m. 

aroidanoc  of,  797 
Death,  Camo  of.   17.  71 :  hep^ 

ninK  of,  71,  72  ;  doc  to  »lagw 

tion  Md    vanom  «fcuau,  it ; 

vital  aiitian   »fter.  73:  4aai^ 

from    old    AM,    74,    7&;    -Ik- 

appeaiuiBooT  tb*  dread  rf.  Ti: 

Deaths  fnna  prrreatiUe  dbaiH, 

mo 

Death-rstr  \itghm  \a  aOm  Om 
ill  rural  diatricta,  US;  larfi^ 
alliict«d  br  the  dampoHi  ■ 
the  Mil.  SOS 

DMomiMiitioo,  BllMt«C,7l 

De6eineWi  in  food,  InfoMiaa 
«C  170:  •vlU  oaiunl  by.  IH 

Deforraod  wairt,  rimiiii^-' 
waw  for  tiw  vtaMB  li  »,  MB 

DMlutikioa  or  awallowiib  0tt- 
>on,»34:  |iiuiwjwo<.»M 


Delirium  iinnieM   30^—30^  flU 

248,258 
DuMhiBi'a  fiiriABiewaa  faad,  tS 
Depiktoiiea,  MBh  4M 
Ds  Qdbmv,  344.  MT 
D«Btal  owlet,  OaM*  of,  04,  fiS 
Dentin?.  853.  AM,  Ml 
Dentition.    AUxncBta 

with,  r.73 
I>erby,     Lord,     oa 

tnfwkiilly  ia  BiiHi^d^  JM 
Donna,  or  Inw  aldB.  lW  BA 

BW.  866.  W.  WOi  UtmrnMrnt, 

mi;  m|dU«<llM.««:lkkk 

DwttkUnatiaa  af  lbs  tUbK  W 
D«vtda|mef>t    of    eluaJbi,    tai 
Waw  »ad  lUaardwa,  tM   Ml 
Piiii)|Miirit     •!      ika 

brooriiV  tlM,  04 


« 


liTDBX. 


KB3 


DtwM,  ff5 

l^MOiue,     103,    117.    1-22,    Ctf, 

Dini'lmuEm,  Tlw,  12,  13,  IC.  22, 
Vl.  JU,  537.  4iA  4i!3.  4W, 
440,  dOl,  50-.',  M3,  904 ;  lutu- 
nX  poaitioii  of  tUo,  1^  (ir/m- 

Diwlum,  212,  203,  C74. 033,  HOO, 
.a36, 1137,  tm 

DiuUm,  122,  14C 

"DtMtoUof  tW  eeivhral  Imt," 
SlMp  MlppiMtnl  to  I<«  lite,  :AM 

mat,  LuligMbtoD  taiiM".l  )j>  i!i-r<fra 
in,  82;  aeocMity  of  Tarid, 
Ml;  pni8rMrir«  cliuupM  Ln 
inhnto*  (fiet,  049.  650 ;  uble 
for  caJouUtiDg,  11^4 

DivU  of  variou*  |>c<q»t«i,  108— 
170 

Diffiuion  of  »•«■•  ln»tooco  of 
Uie  btw  of.  I^ 

DigetnbUity  of  food,  Clrcnm- 
■Uocw  «fIectuiK  tb«,  lAO,  IM 

I>int«tiDii,  I,  2,lCK,  410.  411; 
tLe  (Ugmtive  »[>i>Nnitiu,  2 ; 
cluagM  afTrct*)!)  lijr  tniuo^  with 
the  ulivA,  3:  acticti  of  \ha 
giutric  juice,  4 ;  ctijniB,  ifi- ; 
cltyU,  A. :  ■Soctiof  »liOoholoa, 
I&I:  otfccte  of  bwUy  ooofced 
food;  Ahk  to.  206;  •ff«ot  of 
wiite*.  l>e«ni,  aii<1  i|iints  on, 
321,  22^;  «xpcrim«i]M on  trtl* 
iciiil  ligHtion.Z£i'i;  cawts  where 
Hlwhol  aide.  239;  elfeato  of 
-coSm  ou  tli«,  3>}2 :  iHoppr 
luuititf  of  fou<l  fur  iligL«tinn, 

•tire  coiuU,  The.  19;  nuan- 
motu  lioiaz  of,  io. 
<tivo  fiuunoiui,  Tb«,  SIS 
lUve  ucopertinof  moat,  IM  ; 
Il«;  iheUbh  lo«  diso- 
,  ib. 
Dinner,  Ikat  tiiii(>  for.  17''.  !'2e  : 
fmiil  moat  suiubU'  for  tmincri 
at,  ilil 
Dl.^licliorw,  aVi,  fiOft,  8S3,  MHi,  837  i 
Low  tu  iivat  ttcLuol  owe*  of, 
714,  731 
DUaw  gemu  in  v(^«tsblM.  How 
to  dofttroy.  15S  :  Jta  (iKM&tt  ib 
tbe  Air.  <w3 
DUmm.  H«ri>liLu7  tntoMnuiion 
of,  81;   wuMd   by  bnwtluiig 
Mwer  »ir.  (iOO 
DuMwed  sbecp   nod  oxen.    Hi, 

lis 

Dnam*  of  tbn  toclb,  8M.  KV) 
DiMufcction   froin  opideuiMa    in 

scUouU,  7Iti 
l>i-til]«l  wnttT,   !:»,  877.   928; 

liow  to  obuiu  Miily,  877 
DiuriwI  eluMii|uti  in  tli«  norvoui 

■y>t«ni  of  uutnuu  boinoi.  292 

—312 
Don  C'ulu*.  Cruel  difpoiitian  of, 

3B0 
CunnftDt  vit«ktity,  Cti        ..   ,. 


3! 


tiblc. 


Dormitarica.  &iae  of,  an  imporUnt 
nqoMt*  in  Mboolib  tie^,  tM ; 
Uai|Wt»lili»  ud  pOiibBD  of, 
tiBB;  mitAble  beya  •«  dm  bMil 
of,  0B9 ;  obJMiaoiu  co  cufalclM, 
0S9;  vMUUnldODof  donnitoiiM, 
WO ;  objfctlone  to  wwiaing  br 
gn*.  lb. :  «ii]tcTecialtfenof  «cu 
Wi  ill  t}>«  ■l«iepi&e>P>ota<  001 

DoubUti-itJi,  Ttav,  t>73 

Dwisb,  IIH 

Dtnin  uti  Mjmw  of  guuding 
a^Moft  ulmiinofi  of.  (uO 

Dmanco,  Bff*ot  of,  on  nil  ccm* 
ptiataN.  963 

Dndn  vtntUntiMi.  612  —  014 ; 
ritlit  nad  wroof  method  of 
613  Mllvatnttdi 

DruD  or  diMhm,  M«u>ing  of  a. 
306 

Dresnt  nnd  drtninina.  60— r>3. 
S{r7-aoa  mo,  SU  :  atiUty  of. 
80O:  dnuna of  oiiUdm.  ib. 

Drew  mtteriaU  m  ftrtielee  of 
olotbinc.  OmnptnHve  rnluo  of. 
4«6-47r 

Dr«ii^  BUteruJe  amA  In,  4t*4 

Dritril  mwti.  I>M)g«:r  iii  («tiu){>l  1^ 

Driulc  CnivinK  for,  2:i4,  240 

Drialdng.  Cnutea  which  [e*d  to. 
V&,  a&i5,  213 

DrfoUag  wKt«r.  iu  Imporitir^ 
WTTEow  to  purify.  02i-«» 

Drivtug.  B77.  W8 

Droi*y.  307,  230,  281 

Dnim  of  tbc  nu-.  TH7 

Drum-bciul.  Tli«.  ~Xi.  7^0  (Mfu*- 
Xratei>,7lC,7t)8.79!<(t/'iutraCn/), 

aoo 

DninkanU.    Imnnunily  from   in> 

iuriaa  enjoyed  by.  201 :  auf- 
ttings  of  chronio.  229 ;  oth«r 
diMMM,  S32:  olbiptin^  of 
dninkvd*  tad  their  dbeaiM. 
231  33»:  differcnee  in  the 
workuuuubiji  of  drunkiuilk  uid 
M)b«r  men,  33f) 
DrunknineBi,  Knuid  ctfoct  of.  >iy 
Nookinc  tliraugti  «  ■unw.  210  ; 
IndiridiuU  t4Dd<!ndiii  to,  2i:<, 
314:     irariuiu    cum    of,    213: 

IilL«A»urv  >upt>oM5d  U>  bedcrivfil 
rvm.  214 
I>ru[Moraitt  or  itonA  fnuts.  131 
I>ry-«ut]i  closet.  Olt) ;  •j-kten  of, 

Pry  uulooeUnutee,  100ft— 1017 
DoetloM  gWuU  10 
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Ear    diaeasea,   Oaoaea    and    pre- 
vention of,  797 
Rnr  tmmjietii.  KHI 
Early  nrttnmwRt  to  raat.  Bvaoflt 
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Ear<iMaanfea.  The,  786 
Kar*.  flffcot  of  mIdc  both,  aS5 
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Tnpi,   The.   60(1    \iUuMntUid). 

EduMtion  aftei-  iUuou,  Beanrnp- 
tion  of.  3U'i 

Edncndon  of  a  boy  befofv  eutering 
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10$;  the  white  and  the  yolli, 
i6. ;  oare  in  ohoodnff,  H>. ;  in*- 
tauting  pi^njiettinof  nanl-boOed 

«gg^UM 


18U 


nmsx. 


SSpt.  l^Umato  of.  1016,  1047 
Kitiior-liftadeJ  «ducati«i,  S3I 
KLiRtio  ttaaua.  ^ 
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Eoui*!,  Thi!.  ^^.  9^ 
Boeaphalun.  Tlw.  32? 
BaocuhalDiu  in6uit«.  23& 
KtuUv*.  129 

Bndolrmpb.  Tlic,  TW,  791.  793 
Battrr.  D«fiiution  of,  161 
Kngndine,  Tbv,  lua  bcklth  raaort, 
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EpiglottiB,  Tlut.  3,  81.V  fl17,  A19 
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genention  fraOt.  333,  334,  Kt.'i 

Bxdtor-tnotor  aBtH,  31.  M,  37, 
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84 ;  tlio  beart'a  action  exait«<l 
by  Iicaltbj  cxerciw,  S3;  tbe 
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24U;  lu  effMU  oo  ceiabml 
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lienltliy  exr-rn*ea,  417 — IflO : 
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ei  ee,  47^ ;  gymnaatjea  and  cali«- 
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Fllten,  GOC ;  n>e  of,  Coir  HbooU, 

Flih.  Variety  of  edibk,  m>: 
eornipatatire  diffena«M  be- 
tween wbit«.  Tvd.  ami  oily 
fiii)ii:«,  ifj.;  hcMt  linie  for,  ■'■.; 
fr£-fiIi-wat*.T  tiih,  11)1 ;  iu  iltcpt' 
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for  worldag  men,  127 

fltz  ElwyiuM'a  Aaafai*  of  Ikdld* 
In4p,0d0 

Ffvea,  Oama  of.  i'''* 

Flannel.  4tH.^: 
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food,  14S— LS8:  tmaacvatioii 
of  food.  lO^-lOO.  es»:  am- 
ijloyniMit  of  fwKl,  161,  162; 
fond  B  means  pffri!e>-,  lit).  1G,% 
411,    LU;    p..  I    dif- 

tuttuii  kiniiii  <  lOi: 

supi^y  irf  litjui UcJ 

Tniiooa  peojdu,  luU— ifu;  da- 
fleieaem  iu  food,  171.  172; 
regularity,  amount,  and  fr«- 
quenoy  of  meal*.  ITS — 178; 
liirtf  •■(  rlifTeri^r.t  a|;o>  of  life, 
for  food, 
■r  v«uaclty 
JOT.     ■\-.,  :     111  '   '  Iron, 

3:47.  ;i"«.  tiJ9.  '  mn: 

of  loC'l  COHMIt     I  iililW, 

40H,  401);  uMiuuitt  vU  carUin 
wul  nitrogen  in,  400.  410 ; 
r^lenirnta  nf  watiT-frco  foods, 
ifi.:  mij^cdfood*.  410;  digoitiao 
ot  food.  410,  4U  ;  nvtnue 
quantity  of  food  uonaumed  by 
a  workuc  man.  410;  ooutct* 
idon  of  tootl  into  force,  411 ; 
muscular  work  and  licat  titv- 
ilitrvd  hy  proper  fiKtrl.  412; 
a{<portiaiUlU  of  food,  415,  4I(i ; 
unsnitable  fooil  for  young  cbil- 
dnn,  t'M ;  (owl  suitable  for 
•ciuJulbuyB.  r,K;  great  impui 
tanoo  of  well -cooked  foo>l,  693 

Food  and  nir  the  maroriol  igenu 
neceuoiy  to  life,  <>1.  Ti^l 

Fooil  aixi  .Ifiiik.  in  India,  925, 
t'.'  -r  tlie  bloMcir- 

ci. .  ,  -li- 
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Growch  of  ebildxvn.  069 ;  rapir) 
(Icvcloiinicnt  of,  after  puberty, 

Oadtleii,  OtMcn&tiuiiB  utt  uitiiuUa 

lg.S28 
ObB  Btream,  Ittflueiuie  an  tun- 

n«rature  of  ttir.  !>'4,  ^t)^  9M 
Onllat.  Tho,  2,  24,  4U7,  ^ 
Oua,  103.  13& 
CtUQ-boiU.  S5;,  S»,  am ;  diAgnni 

of  «,  857  (iV/ujtnito/) 
Gtmti,  Tho,  ctlS.  «i51>,  WO ;  d«t«ch- 

nteut  of  ttic  giun  (rom  tli«  nsck 

of  k  toatb.  HM  {itlvitrvtrti] 
OjinuiMtiai  anil  oklUUwnia^  i68 

— KiO 
Qylr^llMtio^  332,  37^ ;  eril  f^ffmU 

•omctiraet  prtMlucttil  Viy,  Ml 
Cjmii—JBmi  for  icbuoU,  707 


H. 

Hjibit,  Fonw  of,  SO 

BatMtoftl  trAvelUng,  what  it  in- 

Uur.  Koote  of  lb«,  867.  900: 
hj»t<»7  or.  897—900 ;  UikluwM 
of,  in  ilijfervnt  nenons.  STOi 
t«71 ;  Btniotun-of  tfiv,  BOO— 9U3 : 
ourrciiU  uf  thr.  UOl  -.  the  in- 
luntarjr  inuKU-K.  902 ;  dietni- 
'  0D[Di«aaiti<iu  uf,  ib.  ;  lifting 
Dwer  of,  903 ;  giowtb  of,  >'&.  ; 
■eat  of  the.  903—907 : 
>  CRAM  nwilxl  for.  4&4.  W4  : 
'"fcrtifltial,  807  ;  tlyc*  for  Hip. 
Wl'— '.Ul :  Iont(il<i'liiuiI  xKlion 
of  humnti  liftir,  '.101  {illuatmlnl) 

"aairtxW*  of  tliB  car.  Tlio,  790, 
793,  7*1 

H*ir  mn,  Thu,  m,,  f^O.  lOO 

UkU.  Mi.  J.  Vine,  nii<]  ftloobolk 
imlulgnoe,  204.  2U.  31& 

Hamilton,  Dr.  Mctjuie,  on  diortio 
aiTeotioiu.  332 

lUminar  (Mklsj',  Ur.  Pruilt  Smith 
oil,  3J13 

Htnu,  Sftlt«J.  Vfy 

Huids,  Ai>[)«knwce  of.  baforo 
nnd  Bft«r  t&kiiitf  alcohol,  UM ; 
covering  for  the,  XfH 

KatiMTtoti,  Vi»co\int«Mt  «nd  the 
iIimiIinI  akirt,  AOti 

HaM  wntcn.  «K ;  Dr.  CWk'n 
Ireftlineiit  uf,  I'l. 

Haricot  Ixiaiui,  124 

lUm.  114 

nartlcr  Culerirlgo,  370 

iUwhlMh.  or  Ibdiui  bemii,  349 

Kasbitil,  lU 

n«ta,  483-487:  fnuluftJ  nUoit- 
tion  of,  49>4 :  »  coitotn  of  civi- 
liicU  outiou,  i6. ;  rwiairemeuta 


in  ft  lutt,  4t3Jiik  4(fli:Dbi«etianatD 

uiiinit.    Ml :    a    luitabl*  btail- 

ccnering  for  India.  MS 
Uauslitoii.   Uev.  Pn>f..  CftUula- 

tigiu  bf.  on  tbc  Uftinc  power 

Iiroduonl  hy  vxKnAm.  HA 
Hatituili  buDca,  THe.  S3. 418.  4S6. 

443 
Ha«a]-uut,  The,  12S 
HhuI  Bitd  tuick  of  famalct,  Dnm 

of  tlM,  490,  4dl,  4ffi 
HMdadn   in    MbuolbcTi,    701 ; 

lunS'itabtidntaa  wnutiniw  the 

oftiueo^  756 
Hekdacbe^  2U,  M4,  S«0 
Hflad-Mveciagt  for  dmiIm.  483— 

467.  W7,  M2,  M3;  for  f«RUtU% 

4amx»7 

Ucaltti.  Meoniag  of  tb*  term, 
t)0 ;  esereiao  caaootial  to,  %A ; 
•onrtx  of  ill  bodth.  Ilt5 :  effect 
of  li^bt-lMing  on  tbt,  500, 501 ; 
Stat*- imvishioi  for,  &49 ;  medl- 
obI  omccTs  of,  SM) :  eondltioiit 
tbat  infiateoe  Ibe  health  >if 
Uio  skin,  Ml-'SOS:  KVMrol 
laws  of  luskltb,  I>3A;  nnuttca! 
nilr*  uf  hualtb,  fulV— .V>(t 

Heolthr  diTJK,  Euentiob  ul,  <>'> 

-mi 

noalthv  lit6t»tore,  533 ;  naoeuity 
for,  ^ 

Bflkllhr  xHw  for  boiuoa.  KM 

"— '^"fi  Orguu  of,  BS9;  MBa*- 
UoD  of,  7%7ia,  793 

Hevt,  The,  7,  94,  8»fi.  38B,  fiflOL 
&03 :  ita  raMmblium  to  iha 
niUMtlM,  3iS&  i  ttsaooiioy  in  the 
atronUtwn  of  tb«  rUwI,  7.  8, 
71,  6C7 1  tiiiM  oooupiihJ  iu  Ita 
beating,  'J',  influenced  by  tho 
uarroiu  ivatcm,  71 :  accumula- 
tion of  fat  on  the.  406:  ito 
Mpontion  from  Ibe  bodj 
oaosini  death,  7S ;  its  aetioii 
iDcrcwcd  \rf  oetive  exnciv, 
85;  ita  octwD  in  prwlunBg 
foroo  and  maintaining  tbo  b«nt 
of  tho  body,  164 ;  tltoot  of 
•leobel  on  Iho.  I8S,  S39; 
ellHtt  of  tolMuwo  on  tbk  390 : 
iu  diapkoanuiDl  bj  ttgbt-tt«Dg, 
SOS 

neartbuin.  2M 

Ilonrt  diaoMo,  One  of  tb*  cmuh 
of.  593 

Bean.  The,  oi  food.  114 

Beat  and  foroe  )To>luGtion.  IGS. 
413 :  tnblo  ahowinx  the.  164 

Hant  aarhnio.  ^^.  D^<3 

Uaatn  Itaj)  miniliiL'tun  of,  41T7, 
4(ti* ;  Ccuiil  ItiimforilH  eipni- 
mvntti  on,  407  i  ootbouto  oeJd 
inoreoeaal  by,  971 

n««l  of  the  body,  bow  maiti- 
toined,!  IU;  the  hloo.1  th« 
cnot  M«nt  In  kMpIng  ui>  the. 
-m.  t<3;  the  akin  tfae  great 
regulator,  ih. 

Hcmi  produced  \yj  gia,  OOd     . 


HBat-abcorbiiig  [uwer  nf  Boloured 

oiateriiLK  Kxanijdaa  uf.  4lX 
Haat-unidiuiBrv.  413,  406;  aDgaf 

tJwIieat,  for  adioolboTa.  OM 
Hettt-atioke,  OSS,  WA 
Heat,    BefoUOoQ  of    the  body, 

tf73 
Heat,  Woollen  tlie  beat  pratoctor 

Htfiintt  intvuM:,  4711 
Heel-bone,  Streugtb  of  tbe,  24 
Beigbl,   Advoucemeiit  iu  atudy 

in  iiropurtion  to^  273 
Hekbt  and  weight  of  Americao 

guU,  ',!»1  :  of  cbildreb  at  ditfu- 

rtntpartoda,  iJlIll 
H«i|bt  owl  wdfht  of   boyi  at 

virinua    ogea.    S77,    280;    Dr. 

Bobarta'a  tnbloi  for  illnatrating 

tW»  Mibfcct,  278.  Sm 
Hnigbt  ami  wnigbt  of  cluldrsa  of 

the  piofaarioDol  oloaaw  in  tlw 

CDuntfy  greater  Ibon  tbcae  of 

rhe   worung  daaaea  living  in 

townA.380 
H(-lmh.dta,  165,  7H  &f>.  M7 
Hl't^i|1lcf(t■^  23^,  633 
tlcttbane,  125 

Heiuuu,  Sujif •ortihg  oellk  of,  790 
Hernia.  4.«.  +14,  577 
HuiTiug  tturiieon,  11!* 
IIerrii>t^.  11>\  llfi:  piekled.  100 
lliccwi^b.  rauie  of,  |tl 
lOgb-heekd  bouta.  KvU  effeota  of 

wmriog,  &14.  7^ 
Righer   oda cation    of    Anwrimu 

girU,  Inliuiuua  effoeta  of,  313, 

314 
BUI  atetiou  ot  India.  CUmate  of. 

033,  944,  IMS;  pMuUnritiM  of 

the,  995-941 
Uiiah,  ^I..  on  the  rapidity  of  tbt 

tmuaoilaaion   of    nemnia   im- 

preMiona,  '28li 
HimuwiMaa,  383 
)Iui:k.  307,221.  131.  SS2 
Botiday     wiirk.     TndninR      for. 

427,    i2H ;    litiw    an    unliuar) 

City  man  doea  it.  and  folK 

427 
Hulidayv  Bcnofit  of.  to  elailoa, 

■bouaim,    Ac..    SM;    longer 

lHilMa^dulnbl«,S37 
Holland,  Sir  Hcrur.  3S1 
Hotcc.  A  maa'ii.  ''M  ;  importance 

of  a  lieallby  file  for.  &X1 ;  otbor 

condittona,  ri'U-(XU 
Uome    Condi tiotiB.    BeWtinn    o. 

btndtb  to.  Gsy-  iio 

Bomi.',  r'nii  at  ruction  and  orraoge- 
nient  of  the.  ^^94— .Mr9 :  venti- 
lalion  and  wanning  ot  tha. 
61ft-«35  i  ligbting  2  tbo,  SSB 

HuDka-aickneaa,  fiZl.  978 

Honey.  138 

Boney  aoan,  tfSG 

Uookalt.    LFae  of   Iho,  in  India. 

2on,  int 

Hmt*,   823 ;    rffeot*   of   00    hoei, 

Si6  ;  ao|)ori&a  dTecta  of,  A.  . 
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Horadwdc  exsroUc,  Adraataow 
gf,  431,  433,  &77  ;  penotu  who 
Nfaoulii  proctue.  577 ;  tboNC 
wbo  aboold  nvoid,  ib. ;  bcxketit 
to  Aiwlo<IiHUakD)i  troBB  nding, 

Hone^dulL.  129 

Hot  hnttiB,  883 

Uouu)   dust,   Wlwt   la   do  with, 

617 
Houw,  Proper  ute   for  a,  oM ; 

cM<e  Mi'l  urftttgement  of  ft,  diH 

—437 
HooMA    of    Parlianunt,    Ataio- 

r'  oric  offMta  on  tbo  etooo  if 
,  638 
Hamaa    exerctA,    607 ;    Slonk'i 

nba  oC  dttodovirinz  th*.  616 
HumboltU,  9SMI87, 972 
HumemAt  or  omi-bane,  SS4  {iHut- 

titUtd) 
nitmid    Duiiw    dumtea,  &t'7 
Uuinidil7  of  tho  air.  074—977 
UunxamD  wine,  3CI7 
Hunger,  the  truo  index  to  food 

pciiiiremcnt.  HJ6 
HviTiiitrnnd  thint,  bownnied.SO 
Hmley,  Prof«aor,  185,  410,  870 
Hydm-cartxMui,    The,     103,    Iffij, 

G37 
H]r(1roce]ihtihi!s  n  ranilt  o[  hniin- 

fomin^,  XA.  SSTr;  its  ineravae 

within  tho  Wt  f«w  yean,  35i 
Hj-drocynoic  Kcid,  125 
B^dioKei],  ona  of  the  prindrad 

dOnUitiMnit*  uf  tlw)  body,  &Vi, 

873 ;    one   uf    tlm    uluttientary 

oonititoenta  in  vpgetoblea,  103, 

400 :  OHO  of  th«  throe  elcnw&ts 

of  Bkohol,  221 
Hr<Iro[)hobift.  834 
Ujrrienk  tod  Mnitoiy  dlviflonB 

of  Iudi»,  Ki'i—Ml :  table  efaow- 

inc  the.  933 
UjgKDU)  Doctume.  50C  007 
Hygrosoopic  proiwrtau  of  olothinK 

nwteriiik,  47C^  471 
Hyoid  bono,  Thh,  B14,  SI.*. 

Hyi>inamic  b«id»ohee,  359 
HyjianraUwriA,  !1B 
HyiwrmelTopta.    398,   754-7M ; 

twture  ot,  TK;  treklment  of, 

759 
Hypcrmelrapio  oyet,  7M;  cause 

of,  750 
Hypocboadriiuis,  I0.>3 
Uyrt«m,    337.  837;    description 

of.  iRM :  lUbility  of  tbo  druii 

k«rd'«  offipring  to,  2W 


Ihcriiii    peniiuala    muuited    for 

iuvivtida,  ;»CM 
■lo*.  Um  of.  in  Intlio,  l>2r) ;  tot- 

•etvation  of  food  iu,  160 


Icc-cepK,  Cm  of,  in  bidift, 

lee  mitt,  100 

Idoo-motor  act*,  31,  3S 

Idiots  and  imtiocilai  in  Vin^ 
tUBtitatioiu,  iJr.  Koberts'e  ■ 
tu(tie>    oo    tb*i    hei|{bbi   a 

w«aihuof,2eo 

mntm  in  KitooU,  70&-722 
IniiiertBeable  fntHcioe,  460 
Intiaor  teeth,  Tbo,  671,  S13,  81 
looobattoo  period  of   infootti 

iUncMea  ia  eobool^  7S0 
Inona,    Die,    or  ear  anvil,  7 

7D2,  804 
Indi&,  Daecifption  o^  {>13,  9] 
rcnjto*,  914 ;  bort  timo  to  an 
in.  915:  bcrt  tinw  Eur  loarii 
yill,  M7 :  tTHvaUng  In,  Oil 
&19 ;  sporta  in,  »19— Bi 
dutbing,  U21,1>21i;  th«punk 
t«ttie.  luid  tlienuaiitidota,  91 
bfttliiikg,  {(24 :  dnolling-hoiu 
l>2f> :  food  and  drink.  V2S,  fl 
puriOcatJon  of  drlnldat  wat 
&37-ie>;  mid-daj  de^  « 
riwcpoolng,  'J30:  exerdM,  ft 
MHohing,  itt. ;  hyclanio  a 
•aoitaTT  diviiiona,  USS— tt 
the  hilb,  BS»-~M1 ;  tha  tci 
{Ml,  MS ;  influence  of  aun  a 
Ileal,  MS,  MS ;  malaria,  M 
MR;  I  lie  BeaaouK,  9t&—9i 
fever  aud  afu».  MO ;  tyjdi 
fevBT,  9fiO-9&2 :  siuuttv 
&&,  952—954;  effecto  of  I 
climate  on  woiticn,  Ac.,  0 
■Kiiaouoon  Huke*.    Ac,    SS 

tndiaji  eom  (aM  UalzoL 
Indian  boDih  IS3,  248 ; 

(iotu  maoo  from  it,  3481 

ijitoidcacind;  juopettiea,  319 
Iniliana,   Bnropeaoa   npeiior 

tbo  native,  !n1 
Iwl«est>oa,    231.    003;   fuk 

innaonm  on,  173 
In<)oleiioe,  evils  of.  87 
Infanoy  am)  childhood, 

f,15_5l7 

Infanoy.    Cuoilition*    inflt  , 
(lovelo|)menc  in,  tXt,  633 

Inbattle  panlyda,  335 

lufanta.  Dreaa  of,  662 : 
on,  277 

Infection  in  ncfaoola, 
720.  721 

lufocttous  diieoaet,  Death  frt 
5<I0 

Iiiifax^tiona  illneu  caogfat 
«hi>ii].  Sourtw  and  wevont 
of,  714;  iMooieity  of  diiinl 
tion.  717 ;  bn^dni;  n\^ 
■obool  on  aooount  of,  718  ;  f 
veution  uf,  being  hronght 
aohool  or  taken  home  tn 
718,  7Ut :  achool  oertiBoatei 
be  DMd  incaan  oi  thia  Icii 
710,  780 

lodaminabUity  of  dreai 
471^-477 


i,H9 
peiior 

:  mi 

J 

6M" 
162:  Qudj 

I>un4 


liTDEX. 


Kfta.265 
KenMenelUDM,  770 
KMMjrmcra.  «15 
Ketcliup.  LSO 
Kid  glorw.  008 
Kulncy.  1'ii«.  w  food  113 

22*,  ZH),  :ai.    -'; 

from     t)ii>,      KiT.      ^71  ;     u»:;t. 

tiuH   of    tbu,    SO'J ;    octiuii   «>r, 

iuoriMMil   by  feu  or  aiuuotv, 

Sfi4 
KiuileT:(a]'ten  cfstem  of  mIucs- 

tion,  346— 34'J:  iu  koltability 

to  ctiiltlrcn,  348,  3^3  ;  iu  sreat 

mi'ritt,  149 
Ktt<:ttrn.  bcflt  nUoc  for  th«,  T^. 

:,W7 
Kdci?  a*j>,  Rrcoldiw  of  the,  433 

KoumtM,  iU  UM  by  ths  Pmtuu 

»n.I  Twtan,  106.  21H 
Kroux'a  obwrvfttiona  oo   nUnta, 

£f3 


lAbrruitb  of  tli«  oftr.  799 
LncbryniNl  a|ii>aratiu  of  tli«  tjp, 

The.  7ii2  U'fulmltd}.  Va 
iMerjmation,  74!) 
Uoteala.  Th«.  5,  tH.  410 
7.M)tic  kcii),  103,  10.\  (U4 
I<uitmi<,  106,  106,  &*».  t>l4 
LAehw,  or  nigir  of  milk.  lOf,  10!^, 

lAkfl  WBt«r,  027 

l*Qlb,  CflO  of,  u  fOMl,  113 

1*mtn»  rtticului*.  Tlio,  ?J0 
lAraitui  RplnUs.  'rh<-,  71^9  iillft- 

lAfniiiar  cataract,  TM 

l^mproyB.  H<t 

IjuKfnsus,    M„ 'nti  tlninkuiK 

234,2X1.  3»i 
UnJ  leeahc«  of  Inilift,  The.  DS7 
Ijuifuor,  212 
r jtfil  Bcwn,  K4K 
Iju-dttr,  tht,  &97 
lAryagMl  niDnles,  The,  $30,  fli37 

■■   ■■  ■    ,^S6.a08. 
4«7.  ■  'Xi.HSi, 

trwi'- 

ofthbbuynt  uul  tndiM,  Jt16 
(■'//■lafraXnO ;  'anpchur  opening 
of  tli«  larynx,  SIC  {tix  illiu- 
livlitms) 

UtKUoam.  342.  £13,  344 

UHjtht«r.  Obom  of,  17 
,  l*urii.  Prof..  JMJ*,  3e7,  X» 
»vntori«  in  ictiooU,  OW 
iwn,  46r( 


Lavu  tetuuft,  211,  401.  4M,  4&\ 

45C  553,  tilM,  ma,  ilSl,  tlk>4 
LomI  PipM  for  oonvcyiax  water, 

aCfSST 
Lmlert.  Tlte,  3M 
liMVcn.  W) 
'     .'-    ""hi-.  I?.' 

mI  pervoni,  330 

<  '.  luf,  i:'4 

Ij..;utitiriiiiup,  llii-,  H7 

U«iiuiinoii«  Mt.ii»,  117,  133 1 
ruvAn'ii  UblM  of  the,  134 

LuDon,  I'be,  1^ 

Lentila,  117, 134;  o<HDiMMituin  of, 
124 

uproqr.  m,  sas 

Ivoptanurinc.  211 

Uthusy,  30(1 

Lrtheby.  Dr..  UO.  185,  IW.  1C2. 

173.  «e 
Lettonof  tbealpluibct,  Difficaltr 

uf  ^tiofuiBhing  the,  br  dul- 

.iren.  770 
Leniuwii.  12B 
Uat«,  PrafeMT.  23!t 
I^nudDt,  Profonor,  330 
UivmMtdn,  Dr.,  oiitbeevUrlTi.-<!t* 

of  moriihia,  215,  3411 
Lid  iM,  143 

~         :,  104,  SfiAt  vMtnet  uf  tncAt, 
SOU,  3G7;  f<xiJ  for  iufuit*. 
646 
li«brielk  Dr.,  917;  on  Mbool  Uf«. 

700 
Life    cjiartt.    Atlvutsgoi     that 

wmilil  rcwit  frao  tbe  K(lin»Uon 

-r.  OT 

I.i  oo).  A  boy's.  t>*7 

1-:  Mtijf,  1 :  ilictiiictivf 
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Uftit  ud  t«nitKinitur<\  Efl«ct9 
rf  ••rUtfoTi- '■*   "i'f     TW 

Light,  Cliemi  -',  ftSTi ; 

Mnc4ionit  a- 

Tight,  Infltient-v  uf,  on  Mial  Mctiiin. 
G7 :  on  odIoot,  08  i  on  bunion 
hotltK  W,  MS,  all.  L'Ui:  on 
llio  circulnUan,  IW;  on  cit- 
mNtt!>,  tltH;  Ml  covcotiBl  to 
bMlthy  uuteBOK,  aM,  OCa 

Tjgbt  in  rooan,  DfuiBfaili^  of  on 
uapla  nii>ply  of,  filU :  infnr- 
tnncoof  toijtfAtit»U]il«bilm«ii, 
«.'3-fi57 
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with  ibo  wn,  747 
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Llmr.  one  nf  t)ie  etifnieuUirr  nm- 
<ti  '  .   -eutblen.  l(C;it« 

|ii  :   '\va,  15U 

Liii^i        '    '  Ui<?,  UITi 

Uukit.  4ti£^  471,  473;  474. 47K  GUI 

linowam  m  muwriM,  6SH 

liMey  wooLwT,  464 

Ljfiui4l»,  iSuppl^of.  1C7 

LiqoDT  ungDiDia,  6,  7^ 

Utw,  Th*.  IU,  SH7.  lSJ.42e,  4H, 
AQ2,  603;    cliangn   nml^tpiM 

a  food  wbilo  |«Miug  tUivugh 
e,  6]  oiigiii  of  CMH-rooa  uia- 
praaioit  it)  the,  SOC^  313 ;  lioiv 
lo  ofat&tn  a  oDro  for,  311 ;  tl»- 
gcimmtira  changeB  cautci]  hv 
alcohol,  S3Ci  £)1 1  iiaturml  rMwl- 
tlon  of  Ui«,  4S4  (i/Itiff rM(f<if} : 
tiH  offwta  on  (he  eaowtl  by 
tight  lacinK.  603 

Livar  aa  footl,  113 

living  iwrson,  Annnal  amoimt  of 
food  ootutanfld  by  a.  40.  41 : 
waitht  of  a,  41 ;  w«>te  and 
renewal  of  the  HolIj-  of  a,  43 

Loh<tar  aaiKv.  IHi 
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lyibatcn,  110 
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Louswigr,  BffMt  of  dnmkenMM 
oo.  832 1  gnatar  ohattw  of 
a  tcmpeimhi  |Mr«oa  over  Uio 
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Lo^r4l|)itedBeM,  TM— 7M :  dia- 
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taniiMSUlM  tlia  oattao  of,  :338  : 
til*  ottnuiaa  «l  a  drunkara 
liable  to,  fft. 
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pnnci|>lei,     i%. :     graniilM    ^ 
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Malt  coffM.  146 
Mao,  a  oookinz  a&lmal,  H'^;  a 

wam-blnocletTAiiiinal.63,07:Bn 

omnivorou*    animal,    8^    101, 

107 :  d^snuUng  effect  of  alcohol 

on  0,  2Xt 
Manioe  llmir,  ISH 
.Miui\  plnw  in    Nature,  07— ^(W; 
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Uarmatade,  13S 
Mairow,  21 
Marwla,  307.  2M 
UarMillM  toap.  885 
itnnb  water.  v27 
SlaHMi,  Dr.,  oa  dronJceniict«.  2»4 
>Ia«ter,  Clioice  of.  in  tlie  wleodou 

of  a  aehool,  l»l 
3>U«t«ra   and    birjn,   lkn«Bts    of 

mntual  study,  70L' 
UartioaUoL,  3,  U«.  2?iS,  ?.W  2ft4 

4in.  830,  Ml,  K3i ;  the  acriou 

of,  H19 
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Meals!  (.:liiirarter  of.  177:  tald 
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imparwtiuv  of  mrlj,  fur  Mba 
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Ueat  food*,  Viu-inuii,  113 
Meat  t«a«,  Cil>j<«tioiia  tcs  17A 
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Medical  examination  on  tnteri 
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700 ;    dutiM    of    tbe 
■obool  a<)vi*«r,  il. 
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tear  of  m«mbmi  of  tb&l 
M3 
Medicated  MMpt,  W6 
Modlco-g7mtia*t)(i  niaclibiu,  3 
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(Irr-ek  wiml  for,  209; 

fr<.m.  20fi,  I'll 
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MdltMl  butter.  116 

Mcinln-ana  h&silaru,  lite, 
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in  (he,  808  Ultuttrfttrd);  n 

tur?d  mecnbrane.    804    {St 

MMnVirane  of  Reissnvr,  The,  7J 
Mniiinry-'millhis.  Kvili  of, 
Itleinor}'.  The,  raort 

the  iiu>miiiK,  312 
MesitJil  deftdeney  reralt 

ilninkenn««<,  334 
Mental  dise&M.  Snfferen  tn 

307.  206. 10o3 
M«ntal  grtfwth.  Tjinlinen  of,  ! 
Mental  Rrain,  Cayiavt  of.  anil 

rcMiIta,  S33— 537 
MvT«hant,  Tbo  tnodem  and  J 

anriunt,  536 
MrriiiE*    garment*.    Tboae' 

Khduld  wpar,  481 
Mi'.sicAn    Indkn*.   Pood 

HiM.  IfiO 
Mid-day    kIomi    to    Hut 

oettlt^ri,  921) 
SlirMtii  pri\T.  Tlie,  6I.^ 
3ti.iaip  fjir.  'ritc,  7S7 
SUdrif,  Hi^-,  3)>7.  368,  890,  4831 
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Uutli«r,  Dutui  of  the,  filO ;  diet 

lot.  it. 
Sluthci'i  milk.  Tlte.  beat  »iit«d 

for  «  chilli,  tin ;  BabttttclM  for 

Xhf.  M1-W7 
Motor  nerves,  The.  888 
JUuuIe.    K«%.    H..    Mid   tho  tlry- 

varUi  cluort.  (ilt! 
UounlAUi  (lw(!U«r«,  their  lore  of 

luune,  5^1 
liaunUin  cliniAta^  1018— lOIA 
Uoiiataiu  i«*nwcy  ot  Indi*,  iu 

tMUtfit  to  the  toohtft,  618 
MooatAobe,  Tb*.  1)01,  903 
Slouth,  Alcoliolic  «lfMt«  OD.  Itid: 

■tnicrarG  of  tlii:,  b\3;  pumljr^ 

of  tlui.  832 
llisdvy,  Mr.,  on  workhotuo  boyi, 

368 
MuDcm*  layvr  of  tho  Ma,  863. 

Wl.  8GS,8Q9 
Hoootu  tokmbimM  «f  tho  momth. 

251.  20a,  839.  83a  tISl :  •&«)( 

of  oicobal  on  tbt,  189,  180 
Mimtn  noobnao  of  tbi?   pal- 

mumtj  puMges,  14 
UiuHiaanimifamncDftUoBtoiiweh, 

lai,  19S 
Uacua,  SeorvUou    of,    224,    333, 

»3i 

Jlllffi3U,121 

Mufit.  Uw  of.  SOS 

Mulboniu,  \M 

Mump«  ia  Kboola,  721 

MuHKrin,  130 

MuM^atcls,  133 

Mtucle.  it*  oompQiilion,  109,  C36 ; 
l\M  i.kntitv  with  llMb,  mSi 
{vrnpcrtic*  Mlonpng  tOt  Xit ; 
ufliutioe  of  ft  oonul  KiaoBBt 
of  oxerciM  on  b,  389 — SOI 

VMdo•cMn^  3B4  {miMrmltOi 

MtLciM,  THf.  ^   a>.  sua— W5, 

411,  433.  431,  MM:  Hw«n.m 
■howinit  tlu>,  383  (HluMntUtH  ; 
blooil-Mipiily  of,  aST^  SMi  Ihv 
voluutaiy  cimI  tho  faivolutttur, 
38St  «ff«eta  of  want  of  e^eraiM 
on  tiw,  801 ;  Sbfou^  «triicturn 
of,  21,  SM  :  oontiutilitjr  of.  34 1 
bverw*  of .  2\  3i\  3^  ;  *ire«t 
of  alceholoD  th«,  201,  302.  SOS : 
vtTcci  of  cxerdM  on,  330,  1134  ; 
fttTt>[i)iici)  and  b)rpertn)f4iic4l 
RiUMilcn.  3110 ;  beneBt  of  rowinr 
to  llir,  442 
MutcuW  mintmotion,  42S 
Uuteulnr  txcnu«,  a  rmtnlr  for 
iMti-niuiiUkl  iiunutta,  IM.  Ucl  t 
<IaJDgct  to  tlie  circaUtofj 
tjmteni  from,  3f"< 
Mtucatu- fibre.  V/J,  3&I ;  fat-^olls 

ill  th»,  aw>,  a&2 

Miisctilar  tram,  3S9 

MuicuIm-  tjwtmn.  Tb»,  35 :  beoafll 

of  ex«reia«  to  the.    SZT,   388 ; 

benefit  i4  tnUains  to  tb«^  403 
Muaculftr  work.  Ainuimt  of   |it<n- 

duc«d  bj*  ctETciae.  413 
Utuhrootni,  laC^  131 


Moflo,  Okltning  iofloenoo  of,  837 
M«a«l  tiutran*iit>,  VufotlM  of. 

83> 
>lVidcAl  mriimIl  OkOM  of,  SSI 
3IiuUii.405 

MiuMlJL  PdMsoui  nattire  of,  116 
}lu«tAra  uid  ctom.  129 
Jkluttoo,  VvietM*  of,  113 
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NftiU,The.9U.  912 

Kftiikiiii,  IJw  uf.  bn  infuita,  0G3 

Monotka.  What  ia  toeant  ay  tho 

term,  ItW  :  ■rtfon  of,  Iflli.  ivtf, 

M2:    the  tirtodpftl    lunotta*, 

240-2AH;    ibiHceToiu   for   in- 

(uiU.  UTIV 
Nar);)iiW.  The,  3IWS,  3»1 
Nuoeot    iwinoil     nf    Ibn    nerre- 

OMitMK,  Dmlioa  of  tiM,  398 
KAtursI    eduoktioti,    OotuUMo- 

■Doit  of,  in    ohucttiood,   S4S; 

Locke  uiil  Mill'*  onlnloai,  371, 

572 
Katanl  fooda,  iESk  Mid  «an  one 

of  tha,  lot.  10ft,  <47 
N'atanl  or  cbwl  volee,  82B 
Natunl  rrltef,  (Jrenl  benefit  of, 

in  m  cIiiM'ii  nlnnition.  fiiH 
Natrtml  «cntilatinti  nf  rvoma,  CQI 

Natnntl  wwil,  Tbd,  nnil  tlie  pro- 
(wr  *|>afc  (uT  Ihe  viaocim,  S02 
(t/JiMfrnlnft 

XauM*.  603:  how  to  obtain  a 
iwmuuient  eui«  for,  Sll 

Xaiueit  and  rotnitiatf,  308 ;  cstuo 

of.no 

Neak,  Mala  dotfaiBK  fur  tho,  4^7. 
4(t8i  moTMDeBU  of  the,  4S8; 
fomal*  eortrbtfi  for  tb^  4'J3 

Nectartno,  Th«riSl 

If  erro  or  palp  of  tiie  testh.  803, 
8a*.88» 

NervMwIb.  97.  213;  »>.Sa3,  ATI 

Hervo-oratm,  Tht,  23,  2S-3I. 
190.  191,  IM,  190.  33B,  2f)7, 
SWt.  901,  aOO,  990^  333,  BM: 
nAnt  action  of,  26]  fanotlou 
of,  .1:1.  393, 2M ;  pub«rtio  effMta 
oo  tha.  331 :  effWt  of  ex«i«lae 
ott  th*),  'XT :  effect  of  vine*. 
baot*.  and  aplrlta  u&  the.  'JSH  : 
hillaiBBmBTy  ladotn  of  (lit-, 
SX> :  i^nnklnla  uf  the  iiervc- 
'  SS3j  effect  uf 
,  243 

Nerve-Ahra,  27 
Setve-tiMUR,  871 


KerVM,  TLe,  SKft;  Cluuiffaa  bi. 
after  drath,  79  ;  Infradientl  tif 
tb*,  688 ;  th«ir  ofHo^  808.  t>8ti ; 
taltfrapblc  f^itetD  of  the,  888, 
&24,  w<J;  aensittioaa  co&rejred 
to  the  brain  hy  the.  871 

Nerves  of  the  ear,  TW 

Ncrt-oni  deprMnm.  Caam    of, 

•y»>:    liMi,ffide&t  food  conttf- 

1  ' ;  healthy  atiiDU- 

-u. ..,>,.    :..i...>e^    R«aaoii    ino»t. 

nrevaleut     fur.     SKI ;     biaib 

foroiug^  tliB  oauH  of,  3113 
Narvooa  ucttimenU,  Olrla  more- 

•Qbjeot  to  than  bofL  724 
NwTOUi  fntprvMiOM,  DiflartDceit 

in  lh«  ta)>i<llt7  of  the  iiana- 

miMionor,  38% 
Nervona  mftmUUty,  314;  danfrr 

of  aUobul  in  caaea  of,  tt. 
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;  "If^hf)  oo 

tli.'.  i'.-;*.  I'M,  ■■I22!t, 

23Dh    331:    .  nt.<\ 

coffeo  on  u.^.  -.  .nnt*} 
diangcs  in  Uir,  MA ;  «-st)cn 
mcnL»unaminali,330;  irritaU.' 
wrakneaa  of  the,  SMi  evil 
offecU  of  cotpcnd  pQltUhtatnt- 
oil  Uia,  37S.  374 ;  tffaet  «£ 
extenial  lnfiueii«H  on,  088 

Neuratiria,  89^  987 

K(.ir-"    •".'    ?A3 

N.  . 

N.-^^  ,10,  an<l  the  effoci 

(tt  ;ii.  .kill.  *  liiiht.  747 

New  Zeataml.  Clltnnto  of,  98&. 
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Nicvtiuf,  2lf).  £'•3,  SM  1  i^jcriotik 
effKttiif.  rc^:  ruiMAOBk  nto- 
|wtti.'«  '.f,  1M9,  r7r>;  tta  effect* 
on  the  Derrou*  rjitcm,  tK 

y\^*<-  ...i;..     iK'^  : 

Ni.;  ■   74!»,7KO 
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vn.    rni^,   (■'•7 
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^  UI.  <M7:    ft   nitftbU 
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■30*.  im 

SSwu*  '''X'  ^^>  ^U>  ^>^- 
iN^udi  of  Uw  ilrio.  SOCt  9SJ, 

m 

OU  for  the  hftir.  OM 
Oiljr  fluhM,  their  tURieulty  of  di- 
ccstiuii,  11*1 

oil  n^-.  l>w>tli  from,  74,  73 ;  pn- 
MTVRtion  of  Mght  Ju,  779 

Oltlae,  IQS 

Olfactonr  n«rv«.  The.  8U 

01iv«  oil.  Uw  uf,  wjtii  a*li.  UB. 
117 

OirtttltfttoB,  109 

t  )tir  tiAiil  ft  tUy,  An  adTocftte  of, 
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how  food  bootiisu  Bfaol  ^ 
th«Hiiii-ar7ela<Kla,3:  i 
tion  cAiuiea  by  ate 
brandy,  189.  IW 

819 
Salmon,  115 :  Ha  onitiliM  mi 

digeativc  qnalitU^   lit;  |w- 

aerretf,  100 
Salt,  its  efficacy  aj  a  wi—iMin, 

l'»:    iu  i.laoe   in   Ika  feWM 

ecoiLtrny,  106  ;  it*  wt  u  KMr 

dintent,  117 
Salted  tuuiU,  100 
Sanatorium,  A  aetniol,  711 
Sanitary  arrait)[«inatfta«f  aiAaiti, 

Or«at     iranorteMw    af.    Mfr- 

698  ;  ■dmplie  jilaii  for,  tH 
Sanitary    MaaaCMB,  Imtpimtatm 

of,   beforo    laftHttf 

Kfaool.684 
Snniine*.  Pieaerwil.  ISP 
Satin.  4tW 
bauvi   kntut,    139 ;  its  aai 

butic  pmmrtim,  A. 
Snuaagca,    1^w«vma    K    HI-' 

UlnvH    aontatiiua  aatMd   Iff 

oattns.  lis 
8avairw*.    Amomrt    «f    l»al  ^ 

voii ' '  i  '  •  ,  .Qc  imal.  nt 

Savui 

Scaln  _..;  790 

Soala  t>ui|»ni.  The.  790. 
Scab  VMuliuU.  Tlie.  790i 
Scale*  of  the  aki^  i^  9 
Scalp.  CoTcri^  far  Mm.  4 
Scaly  cmptioaa,  SMC  SO 
Scarf  ec«le<  ae& 
Scarf  ikm,   The.  f«^  SSI,  «& 

870 :  manoCactiu*  <4  mw  dM 

SoarUlina    in     i-.lK»Ift.    Bm  I> 

treat.  714        ■     - 
Seariet  ft-v. 

Soariet  nuio'-r,  ixiv,  ii4 
Sohmledabus  an  tte  aflMto  rf 

aloohul.  IM 
Sdiool  obaiNda,    Ho*  ••  ««■ 

and  TtftttiVat«^  80S,  OM 
Sebool.  Clioioe  uf  a.  879 :  aovfr 

tqttoo  nf  a  boy  tha  Um  ntfi 

in.  680;  bMt  aU«a>wa  Ur  a 

»♦- 
School  KUam  ind  awiwli 

705— nW;      ifiiii|iili,|.     flaf 

the    Uae    W    attend    Mi 


lyDES. 


im 


bflftlUty  rinln  of  hoju,  it. ; 
eluttu^  for  kWI  puoei,  706 ; 
<lBneen  of  ortt-txwrdM,  ib, ; 
fooiwiU,  707  ;  bofttin«.  tb. 

al  h«•lti^  birw  lo  ensiiro  it, 

670 

Dluwl  life,  Dt.  Uelireiob  uo.  700 
^tkboolnuuter,     tb«     iihyBtciuia 

but  nUy,  270;  datura  of  tb«, 

271  :  oftiMKonitin  uid  fnilom 

of  Uie.  tb. 
School  iJUQUhineiilf.  703,  7W 
School  ngut«n,   Pio|)OHd  far  % 

D«w.  ^ :  it«  cotniKinitive  «B*i- 

n«si   wticit    mm    ootrnnenootl. 

274  ;  itii  allegvH  wmatr  of  X'uat, 

tb.  ;  aiWantngvs  to  be  nftUacd 

by  iU  iu)u)iUon,  a7I> 

abuol  rifwnnU,  704 

Dbool- rooms,  B««t  forms  of,  700; 

Kfttn  in,  ill  ;  gMt-liubts  in,  f!^ 
Scbool-KhiiM,  I>nuTiJDilit7  of,  for 

cbililtvu.  SIA,  31'J 
t'ScbuoI-wark,  Mimt  Uyiity  Jmrt  of, 
b    tochililno,  .110 
^fichwatut  on  the  ceU  lleorf,  70 

~  oiioflu,  3a."' 

jioDs,  Uitcs  from,  in  Icdia, 

t8crtvener'»y«I*y,  334 
(Berofulft.  4M.  1052 

ilous  c)iil'ln-D,  Furfocmmncr 
in    wlDCBtiuMl     Bdrancmcot 
OHonttftl  to.  3kVi 
Sonllar;,  Tltn,  .MiT 
Sonrrr  caumhI  b;  want  of  vcge- 
^   table  food,  171.  638,  Mt 
iBes,  Inftueoee  of  tbe,  on  tenpera* 

tun,ue7,  W» 
8«»-)atb,  1£»,  1J9 

IivBAcinit    food 
Mid    nervooB    depnanou    iu 
twnh  ■mou.  mo 
ScMuiM  uf  luiliii.  The,  a4.v-m8 
Snisoiuil  cttAiii^.    InAtiMicvi   of, 
Oft  Uiitnan  dcvrtininirtit,  31'i — 
310 
8e«-voTmg(>   to   fndia,   Bcnefisiftl 

effcouof.  »lfi,  1^17 
IBm-wcwU,  130 

^•bMwiM  gUiuH  1«,  MOl  878, 
j>01 

I  ]n«et«r.  S75 
h  cereak.  1'JS 
tereretioo.  20i>,  300.  874 ;  proeen 
of,  1.  i:i.  119.  i:ii 

BdlniUrr      piiimits,     \jatm     of 
•trLiigili  atu.'«(l  by,  87 
~f-deiuAl    Mlutaiy     to    mond 
ttrengtli,  37S 

•If-cxAloiaAtlon,  I]«nefit  of,  378 
[<8iiIf>TKraUtk)ii    of    bMltli    In 
aehoou,729 
Svmi-ctrcnlar    cfttuUi,    Th«,  ^9S. 

7!>i  I'JS 
Srmolinii,  IJl 
-Benik-  cnlnmrt,  734 
ifkiuoi,  Un.  NiuiMU,  Ml,  $66 


Stmtion,  SO ;  the  hrtta  tbt  nat 

of,  IStf 
ScnMtioiu   of    tooeb,    i>reHiir«, 

t«-inperfttim,  ukI  mia,  S7l — 

tCS 
Kkiiki;,  TLi)  (inpuw  nf ,  K!5 
iietiM!  edtuMtinn.    HnniP  oml  tli? 

oouiitry  tbe  beat  Mulutul  fur.  :Ut'i 
!^tiM>ri<inoti  »««,  'J»,  31,  37,  -'ir, 

56 
Scnwrium.  Tha,  81. 60^  57,  58.  M'> 
ScnsoTT   nenr«».  The,    100,    101, 

Sf^  630.  bT2 
S«|>toa(f«iiu!iuu,    Driving    good 

lor,  428 
Scrom  nombntnois  Ttui  grokt^  36 
Hcnnn,  78 
Sewage  oontMnltwtloii  of  wrila, 

1901 
Scwfiisge,  8/>tem  of,  iu   bige 

toWTULOOe 

Hewvr  air,  Uuigtn  of.  608,  WO 
Sem-T-ga*,   Puitonoui   «fTecU   of, 

ill  ■  bouse,  20K,  311,  213 
Sew«r-tnkta  fur  m:1iijdU,  C)0G,  QfiT 
Sewen,  BohooU  Itoc  from  coutact 

with.  WIS,  till? 
Scwiug  uul  Uct  vork.  Sttntn  va 

tht  vjfw  oitLwd  by,  771^  773 
aitadtioek.  Tbe,  ISA 
»bwle  but,  9«8;  UM,  973 
^luulo  tonipemtnn%  HJ'i 
Nltnlot.  Tbf,  13!t 
Hlinin[ioiiinii.  1)03,  930 

.sbavioi.  iua 

SbMo't  Bdlk.  G43 

Sbell-flali,  roUoooiu  utkm  of, 
110  ;  indifwtibUity  of,  UG,  117 

Sbenngluun  vontilitor,  The,  (>£), 
656 

Sherry.  207 

Sl)o«s  lire  Boot*  atu]  Shoes) 

SbootiiiE  tour.  An  Imliui,  919, 
IQO 

8)wr1  Iwir,  004 

fibofi-sichtodaCM,  Dwolmiow-nt 
irf,  700  ;  eaam  of,  "tlOt  701,  7lJ.V, 
7tl7 ;  mnody  for,  7fl2  (  it*  fw 
oiLcncy  In  Franco  »ul  G#tmiDX, 
t63 :  fwwjchw  of  tihil(iaoph«ta 
oQ  tb«  (ubj<ct.  7'<3,  7iil 

Shrimp*  and  iilinmt>  tauoo,  116 

Side  bMdatdie,  360 

suit  booMM  for  wbooti.  Anwige- 
mBitorf,  712-71* 

tjickncM  in  tcliocda,  Prnv{»ia»  fur, 
710 

SUtkncM  in  tho  liorae,  C2B ;  earc 
diiring  the,  ill. 

Biemeiu,  Dr.,  UxporfanenU  by, 
on  the  growtb  it  idatita  with 
tbft*lootrioU(ltt,3DS;29S 

BtMtii,  Tb*.  0» 

Slshiag,  17 

Siglit  nnd  hwirinp.  30 

>  'A\ 

^1  ...;...,  IJ*-'. 

HuKitif  in  tbe  ean^  ^05,  SOS 

einUeu 


Sitiuliou   of    tho    bomv,    592;' 
boaltb  sfTeetuI  by  Uic.  ib. 

"Sixth  power,'' AilvoiiUKt-i  and 
OTib  of  llM,  703 

Siiipias  And  svrBllowing  Uquida, 
XSifferctKe  botw«vn,  210  ;  eatnt- 
ontinary    effwt    ]<rodtiood   by 

ttkmtinf.  137.  43m.  r>7!> 

Ukcli-tim,  <''intiKMiiionaiiilw«iKbt^ 

of  ttic  hi. man.  STl  ;  tiiunbiir  of  i 

» -•     *'■■   tl,. 

Sk  lOrt.  107 

hli.  I  '.h':  iTnriintfd  l-y 

fi'      . 

U.u^i...  .. .... 

TcgtilAtion  of  i'u.k 
fire  by  the,  liO.  1;  ( 

heat  and  cold  on  tl,<j,  </.:  '.lO 
druitkanl'ii  nkiii.  ;Q0 :  e]LCi«l;>>a ' 
pnidiH;ed    by    (hu.    ■"!      *' 
tnoutnie  of   tb^,  ■ 
■MrrtiiMi.  4W*  irri-  i 

..'  '    .  "  ;      ■     ■  I  ■  .    li:  t; 

111;   im- 
.,,■-,  „f  ll„ 
ic  tfl    till.'  *kiu  ui 

.  I  of  a  child,  ami 


-  XH :    niap.    t^l-fiyi:    tbe 
'I... I  ...1     ,  ...     ^.-     ,,..  .   -. .., 


djta  iu  j.K.U.iiifc-.  .-C^.!,  hlU; 
cuiiu»tici,  KM— N'-C ;  hair  in 
hiartorr  "■<'  ■"•  -."..■... -.f 
hair.'"  f 

the  li    . 

W»-ltl!  ;  lU  iiails  '.'ll.  ;ir.' 
Skirt,  Ttio  divitltd,  .'A)C,  Hr7  (<f/«u- 

Skull,  Tha.  21.  23 
Sleep  and  *n>rlc.  •)! 
Sleep,  iV-    ".  r   ---; 

&Md 

c*n«c--<  <  . 

of    tlw    k'o 

Eeateit  in  i  i 

man'       '  ■  .i..iur  «!ni 

germi  I  '*,  VlU  ;  lie*' 

to  MC1I  ..    &liC]>.  Kli, 

M4;    i(utl.tlitj    i.>   Hlrrji,    21*1; 
ounditiimi  tif  •■lerii,  '-"<.'> ;  itk  in- 
Ancne«onnfr>'oubdcviOot>inrD(,, 
S9&— 312;    dujuiifji  cf    *lv«p, 
29S,  C*i's  :-t4  ;  .((•i.th  ^rf  »Iwjv] 
■J  "  I'VeiiKn.  t*  ■l»'p,^ 

■ration  of  jlci-l'tc 
I..-,,.,  .,:  ..IrcAins'-W-aOO.J 
040,  Ml :  iirnntdtimi  nf  ilwrii  in.1 
infanta  anri  clidiln-n,  .Wl  ;  wiih.-f 
puaiin.'  of  minil  iiecmary  taj 
«naurp  *1m-|i,  ill.;  tin)«n>ii*  chQ' 
<iirin  krpt  in  drvrad  by  frant,  ■(■•tJ 
dkeitiou  mrt  nirtcted  by  ►I<-^Rj 
&42 :  ft&inial   heat  dimUdiheftl 


1076 


iin>Bx. 


•Idrins  ftUep,  SQ3 :  belt  mcftiu 
of  wcttting  •  good  night'a  rot, 
■'■.:  ouit  cMfDtkl  in  veotilatioo 
of  Ghildrvn't  noDU,  Hi.',  «iX|te- 
dlintt  for  tb«  bHlnotinn.  of 
•Ions  aOS.  ^IH.  W2,  M3:  k 
n>eeiilc  for  •Iwji.  <10.  ■138; 
til('D|jlMm«u  induced  bjr  ttu; 
iuiuioiloiKU  OM  of  Mb  and 
eoff«ev  36S.  SOS :  treatment  of 

sITeeli,  220,  30R ;  thowKrm  hnlli 
ftu  MC«lIeiil  retnnljf,  305 ;  in- 
(wat  mortality  Ur^ly  oaowd 
by  tojioriBo  rvmedim,  t//h;  the 
effecU  of  niKbtmuv,  i'6.;  night 
terrvra,  SOtT:  uaiwunbulmn, 
51.  57.  58,  307,  306:  •iMping 
witb  th«  eye*  oiKn,  306;  lun- 
iitgit  in  tiecp,  ib. ;  pro^r  amonuit 
of  i-Iecp  for  growing  boy»,  68S : 
benefit  tu  boja  of  slociriag 
at  omil  ft!  poHMhlu,  TitS;  Iii- 
Rneniu!    of    muunL&in    ftir    un 

RloI^wat«^,     DuiiubaI    of,    616, 

817 
SfRAU-pox.     609,    C30i    SSB;    In 

kIkkiIs,  '21 
SnwIUaf.  30;  the  sonae  of.  &27, 

Smitb.  Dr.  Angui,  019,  1KK>,  961, 

903 
Hmitli,  Dr.  R.  Itil,  1I>1 
"Sinokn-'i  btsm."  Ttie.  250 
Umokfr.   iDJurioo*  etfocU  of,  in 

London,  Ac.  2lii 
Jjmoking,   Core  nNininle  in  for- 
bidding bj  Khoolmuleni,  01^1 ; 

*vil    mnjU    OM    tlie    nBrVoua 

«y»temof  atlultj,  774— 77fi;  its 

df«st»  un  the  ejM,  777 
Stnokiiiit,  Pood  jinMcrvwl  by,  100 
Smoking.  Injunoa  eff«etaoC  on 

boyt.  ;fi'> 
StiKiiiig.  Hic  act  oF.  17,  W 
SnlfK',  Thp,  U4  :  tliootinj  of.  in 

iD'tix,  ])t»,  '.)30 
Sno«-,  Wti 
>^m>u-blinjlnMv    Eftt.'ct  of,  748; 

rtitiiviljr     fur,      710;      KtJcimo 

Temvdy  for,  it. 
'Sottu.  NS4— SH7 :  mamifactore  «f, 

m.    WS5:     TftrietiM  of,    »15. 

8|ii>;    ntlulleratioiu    in,     88(i, 

^l   dcAuiing  ftction  of  mmp. 

897 
Uodft  iu  lc«,  iDJodidoui  tiM  of. 

147 
Soda,  otM  of  tli«  tiiliivnl  eom- 

poniuU    fon&ing    our    bodloa; 

\02 
Sodiam.  on*  of  th*  ootutitiient* 

of  lhi>  hodr,  ([.IC 
Solar  climnt*.  Katwblwr  canMs 

of  the.  !<(17 

Sotu,  llii 

Soinnainbubsm,  Rl.  57.  84  307. 
SDK  .       .  ^        , 

8or«tJin»t.  212 


&orn<1.130 
RouH-o.  121 
Uonnd,  IVoduetion  of,  703,  7^ 

824 
Swii>.  Merits  of.  IM;  iwrfemlde 

to  (hfrrT  »t  th«  liegioning  of 

DM«U,  176 
South  AfricB.  tlimstv  of,  lOU} 

health  reiort>  of,  1044 
South  »rau.  (climate  of  tliu  UUnda 

of  tho,  VM 
.S»}-  bou,  Tbe.  M  food.  170 
Siniu,  Health  re«orti  of  the  3Itdi- 

ternuiean  «o*st  of,  lOU 
Simnuutk,  DocliiM  of  Ibo,  from 

\uaemm  of  wMlth,  308.  BZl 
Smnith  onloni,  12U 
ai«fmi,  BOO,  830 
STM«di,  AiI«ctio«u  of.  830.  810 
apcnoer,  H«-bert«  OTS,  337,  371 
Hpcrmiboeti  aoan  885 

Srdou^  12(1.  m 

Spinal  cwimI.  Th*,  28 

Hiiiiwl  culmnn.  The.  21, 23,  441 

SuiiuU  eord.  The,  31.  28.  31,  31, 
fiO,  2SfL  S88,  624.  ^19 

SpiM,  The.  3SS.  400.  R02.  ,VM  ; 
oon-atoM  of  U)«,  392,  400l  401 
(tVKftni/«rf),  436;  oiaMi  of, 
400 

Spirit  and  beer  drinker.  Different 
■ppcarmnce  of  tho,  221^  'JS*, 
'&b\  Ho««rth'«Kkctchc«of  the. 
•J2i\,  2-J;»,  231 

Spirit,  tticii  ttimuliitiug  cfffctx, 
isk  VTu  108:  taking  of. 
under  medkal  advi«e.  206 : 
aloobolie  »ctian  of,  233  ;  tbcir 
offeota  OB  digeatMo,  2S4: 
drunkeunoM  oonwd  bj,  340 

Snirvr«(!t«,  Th«-,  .VM 

Splflwi.  The,  10,  423^  424.  S02, 
9n4 ;  iU  natural  nwitjon,  A02. 
iillvitraUd) ;  «iuaigMiMaU  of 
the,  9M.  M.*).  960 

Spoonful  of  t«a.  .\vcnge  vcl^ti 
of  a,  1S7 

Sporting  in  IndK  ^19—021 

Spnto,llti 

luring  and  rain  water,  Diffemee 
Iwtween,  140 

Spring  Btouthi,  Mortality  anil 
(liaoaM  grnatmt  in  tb«,  SUl; 
limo  for  relaxation  of  eduea- 
tional  preantre  on  the  narre- 
centrei  of  children,  318 

8]iring  water.  COS 

Squinting,  CanM  of,  7S7,  758, 
nmtdy  for,  730 

Stammering,  843;  eauwwof,  843; 
cure  of.  ft . 

Staw^  The.  7«8,  780,  792,  Tltt. 
8M  :  oitdlLatoiy  movetncnta  of 
tlw,  7Ky 

Staiieiliui,  Tlie,  'J^  800 

.Starcli,  loa,  117,  118:  an'iniper- 
Innt  constituent  of  fuoal,  lOQ, 
135,  617 ;  digeetion  of.  101 :  a 
largo  ooMtitucnt  of  brcfld,  100 : 
its  in-oM&ce  in  food^  110,  12^:. 


128. 147 :  artUMklfM^h^lt 
eoflHioe«d  of.  GfT 
Starch    a«d    muv.    HB:  tkv 


piiiuaa  b  entofai  laedi,  ^Q 
AH:    dwenkal    «ka«»   tafa 


SUrratioft.  Kff eiAa  of,  SB 
Stntx   KfleEla  HtfJttei4  ty,  Mk. 

W,  508 
Stcan-wfiae,  ThcWif  m 

toa.mrttt.flMB 

Steaning,  I'oltttoea  b«g 

by.  \!^ 
Scearinc.  lOO 
Stow  tftkm  bgr  aoUtei^  S< 

of.  419k  43» 
StchUtr,  Bff«et«f  AleolHfiil 

genoe  on,  335 
Stem  am,  Tb«.  360 
Stcttiuacopr,  Tbc,  3fift 
Sitwiiig.  \fA 
Stimulattug   foode.  Crmig  Ak 

206 
Stiinalaiita  bafot*  gotag  to  \^ 

rmloainbili^  of,  ini  «te» 

meant   by   tm  Mm    "atftk- 

lann.-  IS*.  187 

007;  bm  to  aMiL 

.-".-,   I. .4 

Stoekinx*  and  nolo,  5Q>;  Di 
Vaugnan  ool  iSk 

Scomnob.  TlMi.  S,  4,  an'.  4SX  <Sl 
aoe,  HIO;  Ha  weefc,  ll»i  ru 
natnral  tKisltiaii,  4>l  (d**- 
fnif««/>.  502  :  uloee  ef  ibe,  M. 
how  to  amid  nriManiM:  (b 
etomadi.  7X1 :  aOKt  altMtf 
on  the.  190^  191.  S» 

Stone  friiit^     \'i\ 

.stnir,  <«iri^«r.«M 

St«"  .  I 

Striat«ii  ana  noa  -etrialtd  aaiAik 

Tbt,3tt 
Stringed  iubrmnanH  8tt 

Strong  tofe.  IndigMtion  Miaf  ^ 
drinkju     Imijt -itamiia^    lA 

Stnietor*  and  fawtlaa, 

between.  4S 
Stryehni*.  2Sa,  340 
Stuilice  [or  ban,  ▼< 

warathigrT'  ■'^^  -   •   T^IC- 

M|antc  :  .'^A 

Stn^teoB,  i  r 

ifi. 

BlblHttve  ectuiaiaM,  39 
Snekiag,  llie  proew  of.  >Q0 
Socking,  InfutI  and  BtoOer  ^ 

better  for.  Ml 
Sndoriparoua  gUnda,  lA  tX^  M 
Sottr,  103 :  a  *«lu«Uelww»4ML 

$».  341  :  aU-ohol  iBMla  ^  Ik 

fnnnetitatton  uf,  St 
.Sugar-oanc  1%  198 
Sngar     iu   pfwacM*  b  mitm 

to^  13Sk   137,  UB^  C46:  ^ 

Telopmeat  of  fat  wid  W  ft. 

effect*.  iV  ^^ 


lyDSX. 


vm 


Sugftr  of  mUk,  638,  OW 

i>uiiu,  tfao  bcM  tuukb-pmlncer, 

Siiktd«a  mort  freqtuat  bx  tiit 
«l>nag  montlui,  916 

Sulphnr,  VX :  ono  of  the  «1«- 
montu^  eonitltadiUi  of  the 
hud  J   matl   uf   vqivtnbli!*,    102, 

Sulnliuretted  Iiydragen  giu,  12K, 

Snluau,  133 

Sunuiutr  uiil  winter,  Oolmmal 
nuterijtla  siiitabla  for  droM  In, 
468 

Sun,  Direct  Uglit  of  ibc,  iujuriou 
to  tiie  ejrv.  '-IT :  d!«ct  of  the. 
tti  IiultA.  74»<,  '.CO:  i'rat«otion 
from  th«,  »n.  9»,  V&S,  HUi. 
»l& 

SaB-b«th,  Effect  of,  on  lick  pcr- 
Mtw,  212 

aun-liiMl,  9«>l,  1020 

fitiuliifltt,  lofiuiiA*  czeretM  in, 
tK7 

fitw-ttnlES,  48A,  4ga,  KO,  9SS; 
tnatmeut  for,  063 

Son  tetnpcrkture,  964 

SapinAtor  rhucIh,  The.  4'u 

8np]M)r,  Ueti  tim«  for.  176 ;  foo<l 
kuitable  for  traiiun  at,  417; 
not  BeeeMuy  for  bon,  ^23 

Snrmunilhig*,  Our.  Natilio  of, 
5\'J  ;  inflnenoa  of  no*  ou,  520, 
021 ;  extvnwl  inflnenoet  ou, 
TiSS ;  the  ncrvoiu  systcni  and, 
."123^  524 ;  the  or^^ns  of  Miue, 
tuoeli,  ataon,  A«.»  BSCk—ttH ; 
{mifeniuna  wiil  aJlinn,  328 ; 
mental  atnin  i«<jnined  in  tlio 
pnnuit  of,  .133— .'iSr:  rvtire- 
lOMti  from  baii&eoft.  h37—:i3S  : 
■leqi  asd  dtwmi,  53!^— 544: 
alecrpkarasM^  545;   hMlIb    of 

an<l  I. 

and  inUfiiiiicrniice,  '<rlX  j'<i  ; 
MDOMmCota,  hM;  oampataoiiit 
tor  wtwnon,  .Wt;  gvncrml  Uwi 
of  hMlth.  K\  U» 

Howim  of  fluidi,  sao;  of 

food,fm 
Sw«at,  W,  190,  873, 874, 875, 87B, 
021 

Swcat-glondit,    Tlie,    800    {iUuM- 

'  trot  ft),  ftffl.  870,  sra 

BwcctSnanJ.  Tli*.  113 
.Sviminius,  4^3.  iM 
ajwimming  tmtbs  in  ackooU,  I  - 

of,  7W 
9wM  milk  (fff  OondniK'l  MUk) 
fiwitzerluid  lui  »    faMltlircMirt, 

iQ2»-ioaa 

flimnabetio  qratem,  Thu,  S4, 38^ 

Srneope,  707,  DAS 

Syi»h4ni    t»p,  Th«.    filO   (I'HiU- 

Sjrat«mic  or  waruith)  dflotb,  73 


Toffatjr.  463 

'lUl  or  abort  men,  fiS 

Tallow  aoftis  St» 

'I-ank  wat«r.  937 

Tonnio    <tdil.    143^    3&1 ;    fto   B»- 

trinsi-nl  ■■ffcet.,  »■*.. 
Ttutiitii.  -■ 

142.  •-■ 

143 
Tkpir-wonna  in  noak,  lU.  112 
l^ptocft.  135.  lAi,  647 
Tojktca.  A  bOT'a,  oa  important  n- 

nnmto  in  tlio  choko  of  a  Hboo), 

m\ 

Tom*.  The  aenac  of,  30^  i25,  814. 
WIM,  830 

Tattle.  Uac  of  tbe.  in  t»i1l»,  923 

Tea.  141  144,  1H3,  SS7-260 :  tu 
Sesenl  ooe  atnans  clriUaed 
iiatiffon.  141.  142;  fta  hiftorr. 
142:  tbe  wrenl  vorifttM  of 
lilBok  and  nm  tooi^  U%  SS7  : 
iu  phynalagical  action  and 
<Iii-tt:tio  una,  tti.;  tta  leading 
LuijilitLioutx.  143,  Sri7:  iti  in- 
ilDimce  on  tiic  nen'oua  and  vos' 
culor  ayrtcm.  143;  dUIiz-nnccH 
in  flavour,  144 ;  how  tho  Tartars 
Chineao.  and  Itiuuana,  drink 
their  t«»,  143,  157,  S&7 :  sfTrcta 
cauaei)  br  tbe  lu-'  '  '  ' '  ': 
iU  benrnwiol  mu 
17a,21i8,  .Wl:  Ik>  r 

liTTparii^,  l-Vl,  i:i7  :  wii^lit  vi 
a  ii)Ka>iiful  of  ti<a.  127;  bMt 
tinie  hK  •  1  -  ■  ..  17i»: 
Ja|>ancae  t'  lug  of 

irlxfil  tci,   .  ii.IaI  af- 

ics  -ZJ-J,  U26 ;  sub- 
tca,3(X> 

■•■■  -.  iJI 

cosies"  If'? 
■  iitw  ..r.  r,2(.  7t*?.  783 

Tti;!!,,    -     .  '     ■  ■       .f.  «S8; 

tinio  i|>p«ar- 

-i    the,  9M; 

■:   fllJimt    or 

::i  IwiU. 

i-.algia, 

i'J     the 

'    lui  at  ttvth. 

.-tlilneWM- 


Tt-HAtfoMf    Mciatiaa,    Torioui, 

Tcmr-craturx!,  «2. 1.1*13.  tt04 :  Tari*- 
tiua  iu  ibo  chongea  of  duiin^j 


oorly  aiunmer,  478 ;  MMttniM 
of,  ST.^:  ttlt^mtioM  of,  893; 
itiatributwii  of  in  tho  atrnoi- 
phtii.',  M14  ;  tii'ui-  f'f  .-ivcnigv 
temporature.  '    '  :    de- 

[irmaora  of  lont- 


TouiIiiniL,   Tins  Si.  i'4,  ^  431: 

Tin  rat 

Tci L     .    ifte.WI,042 

Tentiuial  AiuhtorT  a)>|wntiiai  791 

(i7/ifiirr«(«/t 
TrUnu*.  Ktl 
TLeiiis.  143-Ur.  ia\  SR*.  200, 

li'Jl  ;  »;tfMt*    ptDdooeil   hj  IU 

nrtiseuce  in  toa,  143 
Tlteohroinine,  1411,  147,  363.  264 
TliermantidotP.    Oae  of  t)w»  to 

India.  023 
Thermic  fcvpf.  OM,  VA 
Tlit^fh-bono.    Furiiiatiun   of    tbe, 

21 ;   brvokiiig  uf  the.  43:^.  451 
TbtMt.  IC'J:  ciiMKi  "f.  8L(>:  bi^t 

lutUan  drink  fur.  'J'M 
Thor*\.  Tl,.-,  -Jl.  :■-'.  :■'<:.  4211. 10*5 
Tli-  Hi> 

Til'  .  »«tor.l8(> 

Tli><  .'   i:  Ar^umvitta 

ill  fnvii  I  .  .'• 

Tlit";U.  !  I.-,  232 

Ti,  -: 

Tl.  The,  113 

Tl.,  ,^Th*.  817.824 

1V 

Tiu  in  Imlio.  »10 

T^hl   bcui^.     40ti  -  r*»X     U22  j 

eflecU  of,  4Wt  UlhtttraUd)  OlKi 
!ngbt  ftle<>vpa.  4W> 
Tiiiw  V>  nrriiir  in  or  leaTc  India, 

SliMt  nuitoblc  UK.— 1)17 
Timicd  meats,  ISV 
7'inni/Hj  iiufiNiff,  or  irin^ag  In 

the  eora,  «<&'>.  NW 
Tiamie-duuiee,  SS9 1  vulatitn  of. 

47 
Tiaauv-growtli,  1>ifTereiice  of,  in 

apring  uid  ■omuier,  317.  Sltt 
Tiaaoea.  Tbe.  17  :   fai-mtfiiin  of. 

163. 164.  41.1  :  fiiiKi- 

tiona  utiiitLiiii  Ioim), 

!-'■,  :'-'•■'■  ■        .  I  .1  OU 

from 

TvAtl-otul-oBUi.  X41 

TMuAing,  Klfeot  of.  11' 

T^Ueao,  12?..  1--   ■'*  ■  ;   a.- 

juriotu  viltii  ■    -   from 

the  vt>?  of,    ■  i    r\ 

tfSl ;  r < 
oonip('< 

ehewii.h '-    i-  ■■-  ■• 

[mipertiei,   ^O;    ila  atiret   on 
the  hmrt,    fl*.]    ita  ollecU  on 
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the  nervoua  syrtem,  776,  031 ; 
effeot  of  chewing  tobacco,  252, 
776 ;  ^cct  produced  by  nnok- 
ing,  252,  253,  931;  aingular 
ef^ct  of  amokUig  Dutch  cigan, 
776;  fainting  sometimes  in- 
duced by  smokiDg,  253 ;  the 
^edght  iometimes  affected, 
to.;  preparation  of  tobacco, 
254 ;  observations  of  Vohl  and 
Bulenberg  on  tobacco,  ib.;  other 
substances  similar  to  tobacco, 
ib. ;  tobacco  manures,  255 ; 
thirst  caused  by  smoldng,  ih.\ 
tobacco  and  dnnking,  i&. ;  the 
narghile,  255,  256;  tobaooc 
juice,  256 
Tobin's  ventilating    tubes,   623 ; 

their  value  in  nurseries,  655 
Toes,  The,  compressed  by  boots 

and  shoes,  511,  512,  513 
Toilet  soaps,  686 
Tongue,  Structure  of  the,  814 
Tongues,  Salted,  160 
Toothache,  857 
Tops  and  bottoms,  121 
Total     abstinence.     Advantages 

gained  by,  233,  240 
Touch,  Sensations  of,  30,  526, 527, 

872 
TouB  les  mois,  135,  136 
Town    and    country   parentage, 

Difference  between,  394,  395 
Toxic  headaches,  359 
Trachea,  The,  487,  814,  815,  820, 

823,835 
Training,  Athletic,  403;  pre- 
liminaries to,  405  ;  dangers  of, 
406 ;  process  of,  407 ;  food  suit- 
able to  persons  trainins,  415— 
417. 
Transparent  soap,  886 
Travelling,  Relation  of  time  to, 
559 — 5^ ;  occasional  travel- 
ling, 561,  562  ;  habitual  travel- 
ling, 562—566;  voluntw^  and 
involuntary  travelling ;  567, 
568 ;  compulsory  travellinB, 
568,  569 ;  duration  of  travel, 
669—572 ;  extensive  journeys, 
571,  572 ;  character  and  mode 
of  travelliug,  572  —584  ;  accom- 
paniments of  travelling,  584 — 
588 ;  moral  disadvantwes  of, 
587,  588 
Travelling  in  India,  Advantages 

of,  917—919 
Treichler,  Dr.,  359 
Trichina  tpiraUx,  The,  111  (itlm- 

trated) 
Tripe  as  food,  114 
True  skin,  or  derma,  The,  863, 
865,   866,   867;    it«  structure, 
866 ;  papilhe  of  the.  865  :  thick- 
ness of  the  true  skin,  865,  666 
Trunk,  Male  and  female  clothing 
for    the,   488,   492;    muscular 
■yrtem  of  the,  504;   effect  of 
corsets  on  the,  504,  505 
Taberole,  836,  63? 


Tubercular  disease,  Koch's  and 
Creaplin'a  researches  on,  303 

Tubercular  meningitis,  234,  S55 

Tnngstate  of  soda,  476 ;  its  pro- 
perties in  non-inflammable 
articles  of  dress,  476,  477 

Turbot,  116 ;  its  bony  remains 
useful  for  soup,  154 

Turkish  bath.  The,  887—891 ;  its 
history,  887 ;  description,  888  ; 
its  introdnction  into  England, 
889  ;  the  various  processes,  689, 
890;  benefits  of,  ^1 

Turner's  painting,  in  old  age, 
Discussion  on,  779 

l^mpanio  ossicles.  The,  788 

TVmpanum,  The,  374,  7te,  787 
(ittmtrated),  794,  798 

Tj^dall,  Professor,  611,  625,  663, 
960,  963,  9ftl,  976,  1022 

Type,  Specimen  of  ei^t  different 
sues  of,  771  (iUustrateiJ^ 

Typhoid  fever,  sometimes  caused 
by  impure  milk,  107,  643 ;  iro- 
becdlity  often  a  result  of,  a56 ; 
its  effects,  in  Indian  residents, 
960—9.52  ;  symptoms  of,  951 

Typhoid  or  typhus  fever  in 
schools,  How  to  treat,  714,  721 

l^hus  fever,  609.  (&e  Typhoid.) 


U. 

Ulcer  of  the  cornea,  773 

Ulcers,  230 

Ulna,  The,  384  (tKurtrafcd) 

Ulnar  nerve,  32 

Ulster  overcoat,  Difference  in 
weight  when  dir  and  wet,  471 

Umbrellas  in  hot  dimates.  Benefit 
of,  913 

Underclothing,  Suitable  materials 
for,  477—482 ;  objections  to 
woollen  for  underclothing,  480 ; 
general  facts  concerning  under- 
clothing, 461 ;  female  under- 
clothing, 493—495 

Unfermented  bread,  120;  for- 
mulee  for,  ib. 

Unmusical  sounds,  822 

Uphill,  Exertion  in  walking,  422 

Uren,  17,  18,  309,  411,  413,  423, 
873  ;  its  composition,  411 

Utricle,  The,  791, 792  (iKwrtrnfed) 

Uvula,  The,  614 


V. 

Vacdnation,  546,  675,  686 
Vagus  nerve,  The,  260 
V^entifts,  133 
Varicose  veins,  400,  440,  444 
Variety  of  occupation.  Beneficial 

changes  resulting  from,  92 
Voso-motor  nervM^  H  fi24>  962 


Veal,  113 ;  its  deficieoey  m  bL 

110 ;  iUindigestibility.lU 
VegeUble  acids,  103 
Vu^table  diet.  Advantages  vA 

(usadvantagea  of,  170 
Vegetable  food,  101,  117— Ul 
V^etable  life,  Functiau  <<,  3 
Vegetable  marrow,  130 
V^etablea.  Principal  ekmohiy 
oonatituffiita   amirouriateil  b, 
101,   102,  636;   tbor  vahie  ti 
food,  638,  693 ;  effect  of  boili^ 
upon  foliaceons,  15S;  brr  to 
cook.  155 
V^etative   srstem  of  oar  act- 

ence.  The,  388 
Veils,  494 
Veins,    The,  10,  385,  366  (flei- 

trattd),  867 
Velvet,  4M 
Velveteen,  465 
Venetian  soap,  8S5 
Venison,  Flesh  of.  114 ;  nak.  13 
Ventilating     pipe,    Use   oi,  is 

draina,  610 
Ventilation  essential  to  health,  ft 
Ventilation  of  houses,  Ckre  rf,  a 

building,  596 
Ventilation  of  the  home.  «18- 

623  ;  e>-ils  of  want  of,  61ft 
Ventilation  of  nnrvrifx,  SK 
Ventilation  of  rooms.  The  a^cnl, 
621 ;    the   best    method,  «S; 
ordinary  method  of,  A.;  ia- 
proved   methods  of,  G2S:  ib 
neceasity  in  children's  noBo, 
654,6.'»5,  656 
Venous  blood,  .  4, 13^  72;  3Es  S* 

387,  820 
Venous  system.  The,  10 
Ventricles,  The,  8,  385 
Venus  of  Milo,  The,  dmisf  w 
natunU  position  of  the  nnn. 
501  iiUiutrnted) 
Venus  de  Medici,  Outhae  if  tlw 
body  in  the.  498 1  rf/sKralaAtt' 
Vermicelli,  118,  121 
Vernal     period,     Mortifitr  sad 
disease  most  frennat  ii  chil- 
dren daring  the,  817 
Vertebra,     The,   -WO:  «««t  of 
curvature  of  the  mam  <a  tbt, 
401  iaiuttrattd) 
Vesicular  eruptions,  330 
Vestibule  of   the  ear,  Ihe,  T% 

789,  793 
VUli,  The,  5  ;  enonnoBs  nste 

and  use  of  the,  t&. 
Vinegar,  Use  of,  117.  130 
\ucera.     The,     388,    5«:  Af 
natural  viscera.  501.  5flS;  if 
formed   tfaroogh    tiriit  -adsi 
fi03  {iUuHrattd) 
Visceral  wxirk,  Amonut  of.  01 
Vision,    Acuteneaa   of.  »;41 :  » 
markable  instances  <<  ;4L  Tfi : 
impairment  <tf.  265 
Vital  action,  Materiat  a«Bl»  i 
nl:  relation  of  phTscslfcRv^ 
68  ;mfluciieeDf  it^oa,C.* 
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Vital  aympathy,  38 

Vocal  oorda,  The,  817,  823,  835, 

837,850 
Voice,  The,  17,  822 ;  speech  and 

the,    821 ;   affections    of   the, 

836—838;  pan^io  affections 

of  the  voice,  837 
Volatile  oil,  its  presence  in  tea, 

143 ;    effects    on    the   nervous 

system  caused  by,  ib. 
Volition,  Louof,  by  opium-eating, 

244 
Volitional  exercises  conducive  to 

moral  culture,  378 
Voluntary  acts,  31,  32 
Voluntary  muscles.  The,  388 
Vomiting,  208,  224,  503;  cause 

of.  818 
Vowels,  The,  826,  827 


Waist,  The  natural  and  the  de< 
formed,  500 ;  circumference  of 
each,  490,  r>01 

TVoiats,  Small,  501 

"Walking,  Procew  of,  417,  418; 
the  regulation  step,  41'J ;  boots 
suitable  for,  420 ;  force  ex- 
1>ended  during,  420—423;  its 
effects  on  the  body  and  health, 
423—425 ;  the  daily  waUc  426, 
574 

Walking  tours,  574 

Wall-papen,  Arsenic  sometimes 
present  in  the  composition  of, 
208,  211,  212,  213 

Walls  of  a  house.  Thickness  of 
the,  595 

Wnbiut,  The,  125 

Warm  baths.  Advantages  of,  883 

Warm  winds  raisers  of  tempera- 
ture, 969,  970 

Warming  of  the  home,  62a-«25 

Warmth  of  clothing,  465—469; 
the  influence  of  colour  on,  467, 
468 

Warmth  of  the  skin  promoted  by 
alcohol,  196 

Warmth,  Supply  of  external,  83 

Washing  and  oathing  of  children 
and  infants,  Bules  for,  665— 
6G7 

Washing  soda,  878 

Waste  from  the  home,  Disposal 
of,  607—618 

Waste-pipes,    614 ;    dangers    of, 

Wasting  and  degeneration  of  the 
system,  44 ;  repair  of,  143,  161 

Watchmakers,  Average  vision 
possessed  by,  774 


Water,  139 — 141 ;  amount  eva- 
l>orated  from  the  body  during 
exercise,  86,  139 ;  its  use  essen- 
tial to  the  faetilth  of  Th>:  l^oiY, 
102 ;  the  human  body  lar^i.'i>- 
composed  of,  139,  6^,  fis3: 
amount  required  daily  In'  &n 
adult,  167 ;  quujtity  of,  iii 
well-baked  hteaA,  Uif;  diges- 
tion caused  by^  13;);  iU  iiuimr- 
tanoe,  ih.  ;  pbrity  of  e^^elitLiil 
to  health,  t6, ;  saline  matter* 
in,  140;  how  to  obtain  pure, 
140,  141,  876;  hard  and  soft, 
876,  877 ;  how  to  soften,  878 ; 
experiments  on,  ib. ;  Indian 
methods  of  purifying,  928 

Water  and  blood  a  large  consti- 
tuent of  meat  and  bread,  109 

Water  on  the  brain,  354,  355 

■\^'ate^-butt8,  Evils  of,  G03 

Water-closets  in  dwelling-houses 
and  schools,  COS,  696 ;  disease 
sometimes  caused  by  pipes  and 
traps  from  the,  606  ;  ventilation 
of  drains  by  means  of  the,  612 

Water-cress  129 

Water-free  goods,  409 

Water-melon,  The.  135 

Wator,  Pure  and  impure,  601  j 
pirilution  of,  601;  storage  of, 
603,605 

Waterproof  clothing,  471,  473; 
its  disadvantages,  473 

Water-supply  to  the  home,  699 — 
607 

Wutson,  Sir  Thomas,  70,  83,  85 

Wax  in  the  ear,  785,  800 

Well-water,  140, 600,  927 ;  disease 
sometimes  caused  by  drinking, 
600  J  sewage  contamination  of, 
601 ;  water  from  deep  wells,  i6. 

West.  Dr.,  on  cerebral  con- 
gestion, 320 

Wet-nurses,  when  necessary,  641 

Wet,  Woollen  materials  increased 
in  weight  by,  471 

Wet  towel  or  sheet  a  substitute 
for  the  sponge-bath,  880 

^Vheat,  117, 118 ;  iU  alimentary 
principles,  t&. 

^Vheat-tlour,  647,  649 

Wheatea  bread,  the  typo  of  vege- 
table food.  117 

Whey,  105,  645 

Wliisky.  223, 227, 228. 231 ;  effect* 
of  old  whisky,  227 

Whispered  voice,  The,  826 

White  fish,  red  fisb,  and  oily 
fishes,  Difference  between,  115 ; 
digestibility  of,  116 

Whiting,  116 

^^'hoIe-meal  bread  as  food  for 
Bcboolboys,  691;  its  sustaining 
power,  167 


Whoop:ng  cough,  356, 836 ;  spring 

the  most  fatal  time  for,  317 ; 

deaths  from,  in  Swindon,  6^; 

school  cases  of,  721 
Wigs  899,  900 
WUd  duck.  The,  114 
Wilks,   Dr.,   on    the    effects   of 

colour  on  the  mind,  598 
Willow-wood,  Smoking  of,  254 
Window,  Working  in  front  of  a, 

objectionable,  ISZJ 
Windows,  Size  of,  626 
Windpipe,   The,   3,   12,  10,  386, 

487,830,837 
Winds,   Cause  of.   978 ;   various 

kinds  of,  979,  980,  1009 ;  clima- 
tic influence  of,  981 
Windsor  soap,  886 
Wine,  183,  221,  225,   226,   231 ; 

men  under  the    influence    of, 

199 ;  its  effect  on  digestion.  224 ; 

drunkenness  caused  by,  240 
Wine-drinker,  Condition  of  the, 

230 
Winter   resorts  on    the    British 

coasts.  999—1003 
Wisdom-teeth,  The,  861 
Woman's  milk,  106 
Women,  Occupations  for,  553,  554 
Wowlcock,  The,  114.  115 
Wool,   464,   471,   478;    the  best 
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of  taking  too  much  physis,  and  tlie  less  numerous  clw  woo  have  no  kind  of  faith  in  the  power 
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be  pnnt<.-d  in  dear  type,  upon  good  paper.  They  will  be  of  a  aLct;  convraient  for 
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PhyaiHuti  ut  Lhr  Lomlirii  II<.n[>ibi1.     .\buut  6e. 

-Human  Physiology.    By  nKMtv  iN.-tu.  m.b..  Fjt.*!.s.,  Ex.mm«  to 
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SiUctichs /rvm  CaiseU  A-  Comfan/t  VoluiHtt  {CtntimtiJ). 


The  Magazine  of  Art.  Yearly  Volume.     With  about 

400  11lu§.lTaiii>n«  \>y  ibc  first  Artisls  of  the  tU^.  and  beautifulIjr-cxecutH 
Etching,  fot  I-'ronii&piccc.     Clolb  gilt,  gilt  edges,   i6«. 


Some*    Modern    Artists.     Witli    highly- finished    En- 

grtvingx  of  their  most  ixipiiUr  MAKterpi«:M  ami  Porlrails.     I2».  6d. 

Evangeline.      Edition   de  Luxe.      With    magnificent 

Original  lllustroliwns  by  Fkank  Dicksee,  A.R.A.,  bcautiAilty  r^midaeed 
in  rhiilocravure.      ",*  t'tirllitr pariuiilats,  xeith  prit^,  ^rv.,  fiay  iie ^ttmituj 

of  any  HockstlUr, 

The  Forging  of  the  Anchor.      With  20  Illustrations 

spccinlly  ccccuietl  for  llic  Work,  liy  tlic  find  Arlials  of  llie  day.  Small  410, 
clotti,  gill  (Kigei,  5s. 

Picturesque  Europe.   Popuiar  EdUion.    Vols.  I.  &  II., 

wllh  i:j  Exi|uisite  .Stc<l  Plaies,  :intl  al>oiil  200  Oricinal  Knyra\ing>  io  each 
by  the  best  Arties.  Clulti  ^111.  18s.  ««cli,  N.H.— The  Ongiaal  Kditi^m,  in 
Fire  M.tj;nofi«-nt  Volumes,  i>c>y3l  410  size,  coii  >till  Itc  oUaincit,  pnccj^io  io&~ 

Egypt :     Descriptive,     Historical,    and    Picturesque. 

Ity  I'eof.  (;.  Klii'.RS.  Traii^bteil  liy  (Laba  lU:i.l,.  with  Notes  by  Samtcl 
ItiRcH,  I.L.D,,  UCL.,  F.S.A.  With  Orii^iual  .\lagnirKcnt  Kngnvin^ 
Clolh  Irtrvellwl,  gilt  cilgcs,  Vol.  t.,/2  5».  ;  Vol,  II.,;^'  12*.  6(1. 

Picturesque  America.    Vols.  1.  &  U.,  with  12  Exquisite 

Htccl  riates  and  fiboui  200  Original  Wood  l^ngiavitigs  in  each.  Knjul  410, 
/^%  2%.  cacli. 

Landscape  Painting  in  Oils.  A  Course  of  Lessons   in. 

IJy  A.  K.  Grace,  Tumcr  .McdaJlist,  Koya!  Acadeiny.  With  Niue  Kcproduc- 
lions  in  Colour,     lustra  demy  folio,  cloth,  gilt  edges  42s. 

Illustrated    British    Ballads.     Witli   Several    Hundred 

Ori^in.nl  Ulu.skalion^  hy  sumi;  of  the  Rnl  Aitixls  of  the  lUy.  Complete  in 
Two  \'ol*,  Clolh,  7s.  (kI.  «ich  ;  cloth,  gilt  edge*,  los,  W.  each.  .1  Kine- 
Tapcr  Ivlilion,  l>ound  in  half  morocco^  can  aUo  lie  hA<l, 

Siinli^lu  and  Shade.     Original   and  Selected  Poems. 

V>'icli  Lxi[uisile  Kngrafin^  l>y  the  bcitt  AitUu  of  the  •Xvf.    7».  61I. 

Choice    Poems   by  H.  W.    Longfellow.       Illustrated 

from  i'ainling>  >>y  his  Son,  Eknest  W.  LoNUPEi-Lun*.    Small  410,  ciplfa,  6k. 

The  Dort^  Fine  Art  Volumes  comprise— 

Milton's  Paradise  Lo9t  .1  10 
The  Do[£  Bible  .  .  .44a 
Dante's   Inferno   .  a  10  o 

Purgatorio  and  Paradise    .  a  to  o 
The  Dori  Gallery 


La  Pontaine'i  Pablea 
Don  Qutxoie 
Munchausen 
Fairy  Tales  Told  Agsio 
£550 


CmsttU  ^   Cemfimy,  Umittd :    iMdgait  IIUl,  leiuUn  ;   /\trii ;   anJ  JVfW    )V*- 


Seltctiom  from  Cassell  ^  Company's   Volumes  [ConlinueJ). 


Cassell's    New    Natural    History.       Edited   by    Prof. 

Duncan,  M.B.,  F.R.S.,  assisted  by  eminent  Writers.  With  nearly  2,000 
Illustrations.     Complete  in  6  Vols.,  9s.  each. 

European  Butterflies  and  Moths.     By  W.  F.   Kirby. 

With  61  Coloured  Plates.     Demy  410,  cloth  gilt,  355. 

The    Book   of  the    Horse.       By   S.    Sidney.      With 

Twenty-five  Coloured  Plates,  and  100  Wood  Engravings,  New  and  Revised 
Edition.     Demy  410,  cloth,  31s.  6d. ;  half-morocco,  £2  2s. 

The   Illustrated    Book  of   Poultry.     By    L.  Wright. 

With  50  Coloured  Plates,  and  numerous  ^Vood  Engravings.  Demy  4to, 
cloth,    3IS.  6<I.;  half-morocco,  £z  2s. 

The    Illustrated   Book   of  Pigeons.     By   R.   Fulton. 

Edited  by  I..  WrIcut.  With  Fifty  Coloured  Plates  and  numerous  En- 
gravings.    Demy  4to,  cloth,  31s.  6d,;  half- morocco,  £2  2s. 

Canaries   and    Cage-Birds,   The   Illustrated   Book  of. 

With  Fifty-six  Coloure<l  Plates  and  numerous  Illustiatinns.  Demy  410,  cloth, 
35s.;  half-morocco,  £2  5s. 

Dairy  Farminpf.     By  Professor  Sheldon,  assisted  by 

eminent  Authorities.  With  Twenty-five  Fac-similc  Colouretl  Plates,  and 
numerous  Wood  Engravings.     Cloth,  31s.  6d. ;  half-morocco,  £z  2s. 

Dog,  The  Illustrated  Book  of  the!     By  Vero  Shaw, 

B. A.  Cantab.  With  Twenty-eight  Fac-simile  Coloured  Plates,  drawn  from  Life 
expressly  for  the  Work,  and  numerous  Wood  Engravings.  Demy  4to,  cloth 
bevelled,  35s.;  half-morocco,  45s. 

European   Ferns :    their    Form,    Habit,   and   Culture. 

By  James  Briitrn,  F.L.S,  With  Thirty  Fac-simile  Coloured  Plates,  Painted 
from  Nature  by  D.  Blair,  F.L.S.     Demy  4to,  cloth  gilt,  gilt  edges,  21s. 

Familiar  Wild  Birds.      By   W.  Swayslanu.     First 

Seriks.  With  40  Full-page  exquisite  Coloured  Illustrations  and  numerous 
Original  Wood  Engravings,     izs.  6d. 

Familiar  Garden  Flowers.     First,  Second,  and  Third 

Series.  By  Shirley  Hibberd.  With  Forty  Full-page  Colouretl  Plates  by 
F.  E.  Hulme,  F.L.S.,  in  each.     12s.  6d.  each. 

Familiar  Wild  Flowers.     First,  Second,  Third,  and 

Fourth  Series.  By  F.  E.  Hulme,  F.L.S.,  F.S.A.  With  Forty  Coloured 
Plates  and  Descriptive  Text  in  each.     I2s.  6d.  each. 

Vignettes    from   Invisible    Life.     By  John   Badcock. 

With  numerous  Illustrations  speci.illy  executed  for  the  Work.  Crown  Svo, 
3s-6d. 

Casstll  A  Company,  Limited:  Liit^t  Hill,   I^endon  ;   Paris;  and  Neta   York. 
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Selalions  from  Cassell  &  Company's   Volu. 

The  Encj'clopsedic  Dictionary.     A 

Work  of  Reference  to  all  the  Words  in  the  Eng 
Account  of  their  Origin,  Meaning,  Pronunciation, 
\'oIunies  now  ready,  price  lOs.  6d.  each ;  or  bot 
half-morocco,  2is.  each^ ^_ 

Library  of  English  Literature.     E( 

Henry  Morl^.     With  Illustrations  taken  from 

Vol.  complete  in  itself. 

Vou      1.  SHORTER  ENGLISH  POEMS.     las.  ( 
Vol.     11.  ILLUSTRATIONS  OK  ENGLISH  RE 
Vol.  III.  ENGLISH  PLAYS,     iis.  6d. 
Vol.    IV.  SHORTER  WORKS  IN  ENGLISH  P 
Vol.     V.  LONGER  WORKS  IN  ENGLISH  VE 

'»•  Vol,  I,,  Popular  Edition,  now  ready,  7s.  6d. 

Dictionary  of  English    Literature. 

Iicnsive  Guide  to  English  Authors  and  their  Wi 
Adams.     720  pages,  extra  fcap.  410,  cloth,  10s.  6 

A   First  Sketch  of  English  Literati 

IIrnrv  ^loKi.KV,     Crown  Svo,  912  [Wges,  cloth. 

Dictionary  of  Phrase  and  P'able.     < 

lion,  Source,  or  Origin  of  20,000  Wonis  that  hav 
Dr.  Hrkwkr.  Enlargai  ami  C keapiT  Etdtioiiy 
liindiiig,  Ic.Tther  back,  4s.  6(1. 

Popular    Educator,    Cassell's.      Ne^ 

Reviseii  EtUtion.     Complete  in  Six  Vols,     Price 

The  Royal  Shakspcre.    A  Handsom( 

of  the  Poet's  Works.  Vol*.  I.  &  II.,  contain; 
and  Wood  Engravings.  The  Text  is  that  of  Pi 
contains  Mr.  Furnivall's  Life  of  Shakspere.     P 

Cassell's  Illustrated  Shakespeare.    E 

and  Mary  Cowden  Clarke.  With  600  Illusi 
Three  \'ols.,  royal  410,  cloth  gilt,  %l  35. 

The    Leopold    Shakspere.       The 

Chronological  Order,   and  an    Introduction   by 
about  400   Illustrations.      Small  410,   cloth,  6s.  ; 
morocco,  los.  6d.     Can  also  be  had  in  morocco  s' 

PRACTIl'Al.    GUIDES    i.i    FAEXTING.    with    nun 
full  /iistriii-tioiis  by  the  Arlisti  :^ 

I-'lowcr    Paiiitin<r    in    Wutcr- 

Colour:!.  FiKsT  and  SechMj 
Skriks.  Ity  V.  v..  Uur.MK,  P.L.S. 
5s.  each. 

Tree      Painting     in     Watcr- 

Col.mrs.      Hy  W.  il.  J.  HuoT.     5s. 

China    Painting.       Ry    Miss 

Kl.oRKNCK  l.tWJS.       5s. 

Water-Colour     Painting,      A 

Ci>ur^e  of.     Hy  K.  P.  Lk.it<:h.    5s. 
Cassell  ^  Cowftuty,  Limiletl :   l.tidgate  Hill,   Lotuion 
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SeUitioHS  from  Casiell  ^  Company s  Voluntes  {Contiuued), 

Cassell's    Concise    Cyclopaedia.       A     Cyclopaedia    in 

Oik;  VohiiTie,  containing  comprehensive  ami  avcurate  iiiforniation,   brmitjht 
<iown  to  the  I-atest  Date.     Cloth  gilt,  15s. 

Science  for  All.     Complete  in  Five  Vols.     Edited  by 

Dr.   KODF.RT  Brows,   M.A.,   F.L.S.,    &c.,  assistwl   \>y   Kminent  Scientil'n; 
Writers.     Each  containing  about  350  lUuRlrations.     Cloth,  9s.  each. 

Morocco  :   its  People  and  Places.       By  Edmondo  dk 

.Vmicis.     Translated  by  C.   Roi.l.iN  Til.TON.     With  nearly  200   Original 
Illustrations.     Kxtra  crown  4tu,  Cheap  Eiiilion,  cloth,  7s.  6d. 

Energy  in  Nature.     By  Wm.  Lant  Carpenter,  B.A., 

li.Sc.     With  80  Illustrations.     3s.  6d. 

Great  Industries  of  Great   Britain.     With  about  400 

Illustrations.     Extra  crown  4to,  960  pages,  complete  in  Three  Vols.,  clolh, 
75.  6tl.  each.     Library  Bindingt  Three  Vols,  in  One,  15s. 

The  Field  Naturalist's  Handbook.     By  the  Rev.  J.  G. 

Wood  ami  Theoixjre  Wood.     Cloth,  ss. 

The  Sea;  its  Stirring  Story  of  Adventure,  Peril,  and 

Heroism.      Hy  F.  WiiVMrRR.     Complete  in  P'our  Vols.,  each  containing 
100  Original  Illustrations.  4to,  7s.  &!.  each.    Library  ISinding,  Two  Vols.,  25s, 

The  Practical   Dictionary  of  Mechanics.     Containing 

15,000  Drawings,  with  Comprehensive  and  TKCiiNtCAl.  Dkscription  of  each 
Subject.     Four  Volumes,  clolh,  £^  4s. 

The  Countries   of  the   World.      By   Rohert    Brown, 

M.A.,   I'h.n.,    F.L.S.,   F.k.(;.S.     Complete  in  .Six  Vols.,  with  about   750 
Illustrations.    4to,  7s.  60.  each.     Library  Binding,  Three  Vols.,  price  37s.  M. 

Peoples  of  the  World.     Vols.  I.  &  II.    By  Dr.  Robert 

Brown.     With  numerous  Illustr.itii>ns.      Price  7s,  6(1.  each. 

Cities   of    the    World.     Vols.    I.    &    II.     Illustrated 

throughout   with    fine    Illustrations  and   Tortraits,      Extra  crown  4to,  cloth 
gilt,  7S.  6d. 

Gleanings  from  Popular  Authors.     Complete  in  Two 

Vols.     With  Original  Illustrations.     Price  9s,  each. 

Heroes  of  Britain  in  Peace  and  War.     By  E.  Hodder. 

With  300  Illustrations.     Two  Vols.,  7s.  6d.  each  ;  or  in  tibrary  Binding,  One 
Vol.,  I2S.  6il.     J'opulnr  luiithn.  Vol.  L,  clolh,  5*. 

Cassell  A:  Company^   LimiU.i:   Luiigale  Hill,   London;   Paris;   and  New   York. 


Sdmi*mu  fi^  Ciusell  ^  Company's  Volumes  {Cmtinued). 


The 'Book  'ui  Httlth.  A  Systematic  Treatise  for 
the  yw^eiweml  and  (leneral  Reader  upon  the  Science  and 
the  Preservation  of  Health.  K<lite<i  by  Malcolm  Morris.  Wiih 
Contributions  by  eminent  Medical  Authorities.     Price  Zls. 

Our  Homes,  and   How  to  make  them  Healthy.    With 

numerous  practical  I ihist rations.    Edited  by  SnrRLEY  FORSTER  MuRi'iiv, 
assisted  by  eminent  Contributors.     Royal  8vo,  cloth,  15^. 

The     Family     PhysiciaH.      A     Modern     Manual    of 

Domestic  Medicine.     By  Physicians  and  Surgeons  of  the  Principal 
London  Hospitals.     Royal  8vo,  cloth,  2  is. 

Medicine,   Manuals  for  Students  of. 


Elements    of    Histology.       By 

K.    Klein.    M.D.,  F.K.S.     6s. 

\_Nmo  nady. 

Surgical     Pathology.        Hy     A. 


Surgical  Applied  Anatomy.  l!y 
Frederick  Trevks,  F.R-C-S. 

Human  Physiology.  By  IIenky 
Power,  M.B.,  K.R.C.S. 

Clinical  Chemistry.      By  Ciias. 


J.        I'EITKR,        M.B.,       M.S., 

F.R.CS.  '         H.  Ralfk,  M.D..  F.K.C  I'. 

A  Prospectus  tiiill  hi  sent  post  pet  on  applUatiau. 

The  Domestic  Dictionary.     An  Encyclopaedia  for  the 

Household.       Illustrated   throughout.       1,280    jiages,    royal    Svo,    Ch.-ap 
Edition,  price  7R.  6d. ;  half-roan,  9s. 

Cassell's     Dictionary    of     Cookery.       The     Largest, 

Cheapest,  and  Best  Book  of  Cookery.      With  9,000  Recijies,  and  numerous 
Illustrations.     Cheap  Edition,  price  7s.  6d. ;  half-roan,  9s. 

Cassell's  Household  Guide.  New  and  Rei'iscd  Edition. 

With  llluslralions  on  nearly  every  pape,  and   Coloured  1'latf.s.     Com- 
plete in  Four  Vols.,  6s.  each.     Library  Binding,  Two  Vols.,  24s. 

Choice   Dishes  at  Small   Cost.     Contaming  Practical 

Directions  to  success  in  Cookery,  and  Original  Recipes  for  A]>petising  and 
Economical  Dishe.-t.     By  A.  G.  Payne.     3s.  6d. 

A    Year's    Cookery.       Giving    Dishes   for    Breakfast, 

Luncheon,  and  Dinner  for  Kvery  Day  in  the  Year,  with  Practical  Instructions 
for  their  Prei>aration.    By  I'HILLIS  Browne.     Cktap  Edition,  cloth,  js.  6d. 

What   Girls    Can    Do.      A    Book   for    Mothers   and 

Daughters.     By  Phii.lis  Browne,  Author  of  "A  Year's  Cookery."  &c. 
Crown  Svo,  cloth,  Cheap  Edition,  3s.  6d. 

(y  Caflsell  &  Company's  Complete  Catalogue,  eontainin^  a 
List  0/  Several  Hundred  Volumes,  including  Bibles  and  Religious  Works.  Fine- 
Art  Volumes,  Children's  Books,  Dictionaries,  Educational  Works,  Handhockt 
and  Guides,  history.  Natural  History,  Household  and  Domestic  Treatitcs, 
Science,  Serials,  Travels,  &'e.  iS-r.,  sent  post /ree  on  application. 

Cassell  <fc  Company,  Limited:    Ludgatt  Hill,  London;   Farts;  and  New   York. 
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